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ABSTRACT 1

This document incorporates the findings of a project
initiated to find solutions to the problems of planning desighing,

constructing, and utilizing facilities to house career education. The
first sebtionin part reproduces scenarios forecasting experts'
consensus of viers -about techtioliogical change by the years 1985;
2000, and 2025. Facilities for occupational 4aining cannot exist
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In January. of 1972, T
he C

ontinping E
ducation S

ervice, M
ichigan S

tate U
niversity, initiated a

research project to becom
e know

n dsthe M
ichigan C

areertchIcation F
acilities P

roject. F
undin6 fork,

the P
roject w

as m
ade available by the V

ocational E
ducation and C

areer D
evelopm

entS
ervice,

D
epartrrient O

f E
dim

ation,'S
tate of M

ichigan.

T
he relative new

ness of the C
ai.eer E

ducation
tovem

ent
and T

he recognized'.n&
4 for planning,

designing, constructing and utilizing facilities
to

house .C
reer E

ducation on the part of the
educational adm

inistrators, facility planners and designers w
as evident: _T

raditional solutions,
continually increasing costs and the need for greater em

phasis on the learning environinen
prom

pted the S
tate

'm
axim

um
A

gency to give 'm
axim

u
attention to M

e
options

for local
',determ

ination w
ith m

inim
um

 em
phasis onLeg'olating procedtrres. H

opeftilly, they w
ill find this

series of docurneres,v,iable tools.in their efforts.
,

,
C

om
m

ittee. on A
rchitecture for E

ducation; A
m

erican Institute of A
rchitects, review

ed the
P

roject .in its early stage and de§ignated Lee T
incknell of W

igen, T
incknell and A

sS
bciates, Inc.,

S
aginaw

, M
ichigan, as its representative ,andiliaison to the project.

C
. T

heodore Larson, P
rofessor E

m
eritus, S

chool of architectU
re and 9esign, U

niversity of
M

ichigan, w
as designated aian architect-educator advisor to the project.

A
 first step result

.in the designation of an A
dvisory-C

orrim
ittee to assist in the developm

eli) and
evaluation of the projedt. M

em
bers included `

W
illiam

 C
hase, P

rogram
 O

fftder
U

.S
. O

ffite of Z
ducation

N
ational C

enter for
E

ducational T
echnology

_W
ashington, D

.C
.

R
ichard F

eatherstone, P
rofessor

A
dm

inistration and F
pgher E

ducation
.'C

ollegeof E
ducation

M
ichigan

S
tate U

niversity
E

ast Lansing, M
ichigan

D
w

ayne G
ardner, E

xecutive D
irector

C
ouncil of E

ducational F
acility

P
linnersA

International
C

giurra.),r.., O
hio

B
en G

raves, F
loject D

irector
E

ducatiorkal F
acilities Laboratories, Inc.

C
hicago, Illinois

-
4

M
ilton M

ing, D
irector

''E
ducational

F
acilities

Planning
G

rand R
apids B

oard of E
ducation

__%
-rarid R

apids, M
ichigan

D
onald Leu, D

ean
S

chool ofE
ducation

S
an Jose S

tate,;;C
ollege

S
an Jose, C

alifornia

11%

v,9

T
he second step involve° the appointm

ent of an architectural-planning team
 w

hose prim
ary

responsibilgy w
as to study the recognized needs and propose options -for solving local caber



t

,
T

.-.

facility problem
s :T

he team
 included:e

W
ittiarn5:`B

lurock
W

illiam
B

lurock`and P
artners

C
orona D

el M
ar,.C

alifopa

C
.\kiii(iam

 B
rubalcer ";

"-P
erkins.&

 W
ill A

rchitectd;
C

hicago, Illinois

.
S

tan j_eggett'
.

.
,

.
.

4..Q
.

4
.s

.,
S

tanton .1: e g g e t t a n d A
ssociates, Inc.

)
ets,

r,:s
.

C
hitago, Illinois

-

,jinn S
m

ith
Linn S

m
ith, D

erniene, A
darbs,

B
irm

ingham
, M

ichigan

P
eter T

arapata
T

ardpata4A
acM

ahon-P
aulsen C

orporation
B

loom
field H

ills, M
ichigan

*N
s,

1
m

T
 he thinlandlidal

step
inA

he P
rojeC

t involved the final editing, ptibtication and dissem
inatipn of

the ,p,ofect findings'. 'nil§ is one ,of a 'series of I V
ie publications td be%

released to educators,
:planners and architects. T

he series include:

II

-
D

 o c ggi e n t 1
O

bjectives and O
ptions by W

illiam
 Y

. B
lurock

D
cl'otZ

ne'nt 2
T

he P
ro-ess of P

lanning byS
tanton Lgggett

t..
%

D
c-,um

ent 3
F

acility O
pflonsoby G

. W
illiam

S
eubaker

4
D

ocum
ent 4

P
lanning for C

hange by P
eter T

arapata
.D

ocu-m
entl

C
onstruction O

ption e by_Lint) S
m

ith
,

S
pecial acknow

ledgm
ent is due R

obert. P
angm

an, S
tate O

f M
ichian,pepartm

ent of E
ducation, for

hisassiV
,pnce and guidancelT

ieoudhout:this prIolect; to W
illiam

 W
pisgerber, S

tate of_M
ichigan,.

- D
epartm

ent, of E
pucation, and to C

asm
er H

eilm
an, C

ollege of E
d:tikation,

"'M
ichigan. S

tate
U

niversity; for their assistance in
critiquing ant

editing these docum
ents; to theM

ichigan M
iddle

C
ities E

ducation A
ssociation for theirieview

 and critique of the five docum
ents; and to the C

ouncil

y.

of
E

dtreational
F

acility P
lanners,

International for the printing and dissem
ination of the

publications.
Z

`
-

of P
rojedtco-D

irectors:
-

/ ...fa
.

9
.

.!-".
-*

.
.R

obertiP
aullin

'.
O

ccuW
ibnal S

peciallgt
_D

ivision of V
ocational E

dikation
D

epartm
ent af E

ducation
,

S
iateof ivlochigail

.

*

,

F
loyd G

. P
arker ,D

irector
-P

rogram
 and S

taff D
evelopm

ent
"siT

he C
ontinuing E

du'C
aticin S

ervice
M

ichigan S
tate U

niversity

L
d

1

I,

;*
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lie docY
.im

entsof w
hich this C

om
ils a: partare focused on

how
 to plan facilities for career education. it

.
.

'. it is as
though

you
had

asked' us, "W
hat do I do t&

 provide
i

good, effeC
tivelacilitieg loftateer edU

cationlin m
y

,
,

com
m

unity?", and w
e had 'answ

ered:It isa little hard to
.,1

.

answ
er T

hat question siinotranddiredtly."
.

.
.

.

so yot said tous,.patient19, "A
ll rw

ant to do is to add
som

e shop courses to the high school 'so that kids com
ing

out of school w
ill be better able to get fobs;" or '.'A

ll w
e ,

need is a good%
rea vocational center." A

nd w
e' stilifiay

/
things are not thpt sim

ple, and fuss
about, and

duck
questions, anrt look not so w

ise:.
.

i
e

.
;

s
,

43 ecause w
harw

e w
ould like to do is nbrhand you a

recipe, but loin you in pinking about the P
roblem

, so that
-- -Jour uttim

afe answ
er w

ill be better andyill use aU
 the.'"

..
*sophisticated know

ledge tharis availat,ie. F
.i'utting W

O
-ethers

your experience, and w
hat w

e know
, and the resources gf -a,

sym
pathetic and stim

ulating bureaucracy, w
e m

ay,get a
,

P
LA

N
N

IN
G

 A
S

 A
 S

T
R

A
T

E
G

Y
O

A
T

H
IN

K
IN

G
1

Q
.

T
here are nice, clean, linear w

ay,
of thinking about

planning facilities for vocations' and-technical education.
T

hese a.
som

etim
es called system

s thinking, or
nienagem

ent by objectives. U
sually the kind 6f sequence

bf events anticipated is as /olloA
:

S
et O

bjectiies
t,

IA
ssess

N
eeds-

-D
evelorlyA

lterna

T
est E

ffectivene, iv.eg
'

of A
lternatives

InS
titute P

rograft
E

valuate P
rcsgram

M
odify P

rogram.
R

ecycle

-
C

lean, neat, im
probable, efficierit (if th&

asS
-um

p.tions are
reliableand regrettably even w

hen the assum
ptions are

unreliable) yet som
ehow

 a kind of logical structure that
one keeps hoping w

ill w
ork. R

em
em

ber thaffigbert-
.

M
cN

am
ara w

as a great exponent of thesysterns approach.
T

fie P
entagon has had som

e fascinating overruns,
\

interesting disasters, and M
r. M

cN
am

ara ended up,
questioning the assum

ptions.
-

t.
.

T
here are also fuzzier, non-linear system

s, in w
hich the

.
plannersyou andyour colleagues:"---use

kind of spiral
thinking in-W

hich you attem
pt consciously to'broaderfthe

spectrum
 of. choices that you have to deal w

ith, so that if
you do take thkordinarY

 route to w
here you-finally decide

you w
anto go, it is because you chose.that route, not

because, you didn't know
 other routes existed. In such a

system
 ypu circle arotand the topic, m

ake tentative forays
T

riccrti-teissU
es, pull back, try another tack, and finally,

@
.

synergistic effect. T
his is an effete w

ord m
eaning thatthe'

having sane:ad yourselves that you have n adequate
.base, Y

ou are ready to try, tentatively? a m
lore linear attack.

T
he tricli lies in avoiding em

otional com
m

itm
ent to your

ow
n pia, savoring a qualityof skepticism

, and continually
going back to the beginning to check the assum

ptions.
T

he strategy propoS
ed here'leans to the non-linear, and

agrees thaF
all,planning is a continuous groceS

s.

.
w

hole is greateran the sum
 of. its partsw

hin sounds
buts true: S

o use it..
0

_
-

4
..

-
,,

e
,

i
C

C
D

 H
oyt. K

.B
.; E

vans,-11.141.; M
ackin, .E

.F
. and M

angum
, G

I., "C
areer

E
duction --W

hat li'ls and H
ow

 to.D
o:It." 01;ernpult P

ublishing C
om

pany. S
all,

LaK
e C

ityfU
tatr. 1977. ill.

- -4
...

a
-'"

t

(

I
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If an average clientof ope-secpndary votational-technical
program

 is 18 years.ced in 1973, he or she w
ill be 45 years

old in the year 2000=
abtually in the.ptim

e of a w
ork career.

W
ill today's skills fit tom

orrow
's w

end? -1/
A

O
ne w

ay to react to the question is to say "N
or but w

e
'

-

shalf'retrain people fot.new
 jobi?' A

npther aO
proach is to

,attem
pt to anticipate som

e of the changes and to include,
-consciously, in the training,program

, som
e specifio

4
education for change and som

e experience in changR
.

G
ood planning for vocational education w

ill resulkIn,
instruction in W

hich those elem
ents of skills thaf are

'gauged transferable in fim
e are identified-and em

phasized,
and students are sysieinatiW

ly expected to deal w
ith

change and w
ith the, unknow

n.

T
here's'a variety of w

ays of looking into the future.:O
ne

-
exam

ple, excerpted here, has beendevelopad by the
, Institute for the F

uture in C
alifornia, and has been

reproduced in part here m
erely to indicate the kircei of

thinking that m
ay be necessary in adapting program

s to
the future. T

his m
aterial is a series of scenarios

forecasting, through the D
elphi technique; experts'

cO
nserisus of view

s aboutechnological char* by T
he

years 1985, 2000,
and 2025. R

em
em

ber that our18-year-ord
in 1973 w

ill be 45 in the year 2000, and m
any w

ill live tesee
at the then young age of 70.

.1
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T
he T

echnological W
orld of 1985

,)
§olU

tion of the foreign-:body rejection P
roblem

 w
ill hpve

greatIY
.im

plovedthe process of organ transplantation, and
to m

eet-the need ' ..de natural transplantable organs, "parts"

`"F
orecasts of S

om
eP

T
echnological end S

cientific D
evelopm

ents and T
heir.

t
.

'
' S

ocietal C
oniequences" by T

heodor J. G
ordon and R

obert H
 A

m
ent (1969):

T
he Icstitule for the-F

u.ture,,2716tQ
nd H

ill R
oad, M

enlo P
ark, C

alifornia 94025.
N

.
pp.61:1-47.,

i
-

'
.

'
O

A
2"

,

-

banks w
ill be operating- C

bm
petition for organs w

ill have
encouraged black m

arkets,
allhoughthejm

-portanceof
these m

arkets w
ill have been dim

inished by legislaii!ie
-regulation of transplantations-w

ithin the hospital-physician
com

m
unity and by the developm

ent of artificial organs,
including, for exam

ple, im
plantable artificial hearts w

ith
pow

er sources capable of -lasting:five yearS
. R

esearch w
ill

be continuing.into the use of tissue - com
patible anim

als to
provide yet another source of organs. T

his activity w
ill have

changed the em
phasis in m

edicine from
 repair to

replacem
ent, a developm

ent accom
panied by the-rise of

new
 industries, technologies, and classes of m

edical
personnel.

"
S

everal other biological technologies w
ill-have significantly

go
-affected the w

orld of 1985. C
ontraceptive drugs w

ill
have

'

been developed w
hich w

ill-low
er fertility rates, being

m
ass7k,

adm
inistered as aerosols or as additions -to w

ater supplies
or stapies.(as iodine is added to table salt). S

ocietal
acceptanceof T

his practice w
ill result from

 extensive public
education about the consequences of overpopulation. B

ut
this developm

enj w
ill have led to the possibility of

a new
form

 of w
arfare: .surreptitious contraception. R

esearcI'and
developm

ent- projects w
ill have been im

plem
ented to create,

an anticontraceptive pill and detection system
. T

he drug
w

ill foim
 only O

ne m
are addition to the arse.nal,of

biological and chem
ical w

eapons:4;
T

here w
ill have been an enorm

ous increase in infofm
ation-

.

handling m
achines arld in the com

plexities and
pervaS

iveA
ss of their operations. T

he im
portan

of
.skilledprograrohlers w

ill have been enhanced. C
eritral data

storage fa-citified w
ith w

ide pulalic access w
ill have been

established and w
ill provide library, m

edical, and legal
data. P

rivacy w
ill have been challenged by the large data-N

banks, and new
 m

ehtods of com
puter-aided crim

e w
ill have

com
e on the scene. N

ew
 cninputer and autom

ation uses
"

w
ill include autom

ated language translation capable of
coping w

ith idiom
atic syntactical com

plexities and
sophisticated teaching m

achines w
ill utilize adaptive

program
s responding not only to the-students' answ

ers but
also to certain physiological responses, such as.eX

trem
e

tensions.
,--
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rtikr,haps'thoS
it,S

tartl,inq:w
ill be

new
,portunifies and

intP
vationsA

n- hum
an:reproductiR

p: 1%
2n-surgical

techniqU
esperm

itttg-the C
hO

ice ogthe se'xof offspring
.

'invited
90.°/0-ertainiY

)W
ill",heV

e;beefed,em
phstrated, and

..cN
orrrosO

m
e typing w

ill beus4d(tiV
iiS

cover..hurnap
a6nortnIalitidt,W

it,hin?,w
eeks oponceptiarr-j-T

here
w

ill be
cons9rn about rhe'very0§Iri.m

eR
fal effects of fads fori-

r,dulationC
of/thesegoatio m

ay tkke the form
 of

legislatianorlinancidL;inbentiV
es to those pqrents w

ho
help to m

ainT
ain a,'iria"liy-earrable sex equilibrium

.
id*

,
.

O
o

L
.

/

1.

Intrgunicing agents w
ilytave been developed to.protect

againstm
ost bacterial and liral cilseas9O

nexP
ensive

non - narcotic drug's 'for pro'clucingspecrpd,berecina)ity
, '

change's, such as aypho.ria, anti-aggression:and increased
attention; w

ill be available to
the

pubiio=
and

these
w

ill
: have led to im

provem
ents ip m

ental therapy,'educkion;
andcrim

in5aiecontLi?1-
';

s'
t

,
A

 prim
itive form

 W
fatitttical hiew

:11 have been dilated and/
prO

telft qable-forfotid w
ill W

avebeen.produced, S
paw

nIng
.

'

new
 ind(istries-and ilfre-ring the hopeful prospect:of

- specialized dietadditiva for protein-detidienI pooulatiqns.
C

onventional agrioulfure w
ill be augm

ented bY
the hvent

.of Large -scale des ination'plantsw
hith m

ay,
through

their
r.

m
ethods of E

lt§tr' utioh, be instrum
ents of international

f.
pow

er politics.
.

-
.V

arious highLsriged transportation syS
tem

ssuch as'
.

V
T

O
L-S

T
6L, 2000m

p.h trains, ground-effects
secr?a'oLtineS

w
ill be in w

ide use, bufair traffic control
groblerris and transit congestion irrinajopurban city
benterS

 w
ill stilt exist.A

ut9m
obile engines2 fuels-,.and

-dcces§or,ies w
ill have been%

producedS
hich perm

it
- operation of vehicles w

ithout
harm

ful_ exhaust. W
hile these

devices w
ill have eased the problem

s of air polly_tion,
traffic congestion w

ill still be.w
ith us.

A
 m

anned space station O
f restively long duration w

ill be
.

orbiting the..earth. It w
ill have brought advances in

m
eteorology, cartography, geology, resovcps m

apping,
*P

,
astronom

y, geophysics; and m
flitarY

'intelligence. S
atellite-

derived w
eather forecasting w

ill allow
 regular and reliable

'forecasts fourteen 'lays in advance for areas as S
m

all as
.

, 100 square m
ites.

;

0

)
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T
he T

echnological W
orld or2000

betw
een 1985 and 2000, biological research 'and

deC
ielop'fnent w

illt&
e-led to m

any result's, inchfding th'e'
developm

ent of nev7im
eth

S
of behavior control, new

reproductive techniques',
d'advances in M

edical
-

,

technology. A
pparently

t,
neat of starvation w

ill have
lenU

rrIpetus to the developm
ent of several new

 food-
producing techniques, T

pere is som
e fear that these

t?ch!niqueS
w

ilrofferonlypshort-term
 reprieve in theonnt

O
f w

orld
starvation,

the catastophity-(sib) of large-so&
starvation w

ill yet occur, since these advances /ill rem
ove'

S
om

elncentives to the lim
iting.of fam

ily size. T
o m

inim
ize

this threat, som
egovernm

ents.w
ill havb enactedlegislation

designed to lim
it Iam

il4, size; others m
ay ilave usecidi.,

.;
encouraged tlie.use' of,anti;feriility. O

N
O

. W
O

rld to6d :
*encouraged

w
ill hO

e been expanded through the
developm

ent O
f-techniques w

hich bring fifty perC
ent M

ore

r
y

arable acreage-under,cultivation. M
icrobial systefis

converting petroleum
 to protein w

ill contrO
te

significantry to w
orld food supriyes, and aeaftfish

'farrhipg and aqukculture w
illalso be in extensive use.

P
opulation -ressures w

ill dem
and all the food the w

O
rld

can prodace.
t,

N
ew

 m
ethads ofbeha.vior control w

hidh stem
 from

.
-

biologkarresearch w
ill have included (1) the deyeloprnent

and use of LS
D

-like drugs to heighten perception eiha
learning speed of retardates;(2)-know

ledge ofhow
 to

stim
ulate cognitive grow

th to a m
axim

um
 ability in

pre-school children, (3) brain surgery or lisychocham
icals

for m
odifying the behavior of crim

inals, and (4) radio
stim

ulation of the brain of som
e people in society. T

hese
,

form
s of control w

ill have been accom
panied by,

breakthroughs concerning our understanding of hum
an

behavior and m
otivation, including know

ledge of the
significance of dream

s and R
E

M
 (rapid-eye-m

ovem
ent)

sleep inhum
an cognitive developm

ent.
N

ew
 reproductive techniques w

ill alsoJhave been developed
by 2000. F

or exam
ple, hum

an ova w
ill tiave-been fertilized

initro w
ith subsequent im

plantation into a surrogate
raortier. T

he therapeutic uses of this technique w
ill have

allow
ed som

e m
others to bear children. w

ithout their form
er

.3



fear otundesirable gene com
binations resulting. H

um
an

beings w
ill have been successfully cloned, and the -

technique w
ill be used routinely forithe breeding of other

anim
als, A

pecially.in-cattle farm
ing.

T
he nations of the W

orld w
ill be using the oceans not only

as a m
ajor source of food, as m

entioned earlier, but also
as a source of m

inerals through m
ining of the ocean floor.

T
his m

ay have led to extension of national sovereignties
farther into the oceans, and "claim

 staking" w
ith

concom
itant poi:tidal tensions. International treaties,

m
odeled after the 1959 A

ntarcitica T
reaty, w

ill probablya
have been used to perm

it m
ore orderly exploitation of the

oceans:
A

n essential feature of m
an's grow

ing control over his
environm

ent w
ill'be the relative ease w

ith w
hich he can

create ecological judgm
ent as w

ell. T
his new

 conscience
w

ill lead finally to very strong pressure to control them
ost

threatening of all ecological, problem
s: population

expanS
ion in the presence of inadequate food. Legislation,

tax incentives, P
ropaglanda, and sterii!zatiefr, as w

ell a
abortions In certain ceases, w

ill be ir, intensive use. M
a'ny

aspects O
f scientific and.technological developm

ent w
ill be

directed. tow
ard coping m

ith problem
s w

hich stem
 from

 the
w

orld's increasing population levels. F
or exam

ple, w
aste

disposal w
ill have becom

e ek an m
qre of a problem

 by the
year 2000, necessitating innoi/ations in the use of self-
destroying m

ateG
al. E

qU
ally im

portant w
ill be the

'
institution of new

 types of leg,islatibn arid incentives w
hich

enC
ourc,,e the avoidance of pollution and the creation of a -

.fgvorable environm
ent.

,
S

everal otherbehroughs
in physical.technologies w

ill
have-occurrki

w
een 9'85 and 2000' C

om
plex

.

program
m

able and self adaptive robots capable of
perfdrm

ing m
any chores w

ilt have found .use inIthe
households of advance countries. W

ith such deV
ices

available, discretionary im
e w

ill also have increased and
w

ith it the dem
andlO

r e ucational and recreational
services. C

or pouters w
ill have.been.built w

hich
com

prehend,b andard I
tests ancrscore above 150. O

n-
the-spot.coinm

unicatio
w

ill be increasinglyaV
ailable-to

the citizens of m
ost acv need countries; individdal

.

0
...".

portable tw
olkvay com

m
unication devices w

ill be in use,
m

uch to the consternation of teenagers required to "call
in" on dates and to regulatory authorities required to
allocate and control frequencies.
A

 perm
anent base w

ill have been established on the m
oon.

Its life suppO
rt system

s w
ill be capable otsustajning ten.

*m
en indefinitely. T

his base w
ill proV

ide the earth's m
ost

im
portant

and astronom
ical observatory. A

 radio
observatory designed prim

arily to scarch for extra-
terrestrial life w

ill have been
constrdcted.

P
lanetary

exploration, prim
arily unm

anned, w
ill be continuing.

T
he T

echnological W
orld of 2025

T
he biologicll research begun in .the last decades of the

20th century w
ill have.con-finued)intolihe 21s1, yielding D

ew
techniques of control and understanding of hum

an
developm

ent and behavior. A
 range.of-neW

 hum
an

reproductive Jechniques w
ill ex.ist, including extra-

uterine'developm
ent las a result of the successful

sim
ulation of the placenta) and parthenogenesis. O

f
course, the choice of sexof one's offS

pring and hum
an

cloning, both dem
onstrated earlier,. w

ill ha'e com
e into

w
ider use. A

ll of these techniques
have raised serious

threats to conventional fam
ily structuring and m

any other,
social institutions w

hich w
e currently take for.granted.

O
f particular im

portance to biom
edicine early in the next

,
century w

ill be the capability of m
odifyingenesthrough

rilblecul.ar engineering to overcom
e-som

e tbufrian hereditary
defects. T

his developm
ent w

ill have stem
m

ed from
 better

understanding of the process of differentiation and
developm

ent and w
ilt provide the ability to control certain

hum
an phenotypes. F

urtherm
ore,skill in genetic

,

engineering and deeper understanding of the genetic
processes m

ay have provided theecapability to repair the
central nervous system

 through regeneration of individual
neurons; perhaps it -w

ill have been possible also to
stim

ulate the grow
th of n v3 organs

and lim
bs In hum

an
beings.
T

his developm
ent w

ill probably lead
to intense discussion

'abourw
hich diseases should or shouldnot be controlled.

T
he argum

ents m
ay involve the possibility of producing

on.

%

4
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,
r

specialized classes, such as m
enials and superm

en, and
W

ill probably considerthe.danger that a division betw
een

socio-econom
ic classes and, perhaps, betW

een developed'
and less-developed nations w

ill grow
, depending on w

ho
has the technological capability and required financing to
construct m

olecular engineerincentera. O
f course, the

application ofthese techniques tofood productionw
ill

haV
e proven beneficial to the w

orld. T
he spectacular

,:ge etic breakthroughs expected earlier w
ill'h

rt
...ve been

M
a C

hedtby our crow
ning control over the aging process;

life expectancy at birth '`lay have been extended chem
ically

tiy fifty years, w
ith a com

m
ensurate increase in vigor,N

ew
'drugs w

ill
have beers used for raising the intelligence

of som
e hum

an beings and for the purposes of producing
specific changes in personal characteristics, such as

\
alterations in-attitudes and life styles. T

his new
 capability

of determ
ining the effects of drugs w

ill have resulted from
the developm

ent of a theoretical pharrnacologogical
discipline'and, thus, the prior analytic prediction of the
m

edical effects of drugs.
T

he im
pact of these kinds of ,charges on social structure.

w
ill have been im

m
ense: S

oM
e of:the developm

ents m
ight

be used to revt lid special groups, such as high-ranking
officials. S

cientists m
ight ,organize to prevent these

capabilities from
 being used adversely. LessJdeveloped

nations m
ight dem

and being m
ade part of the

technological present.
-

In the first part of the 21st C
entury, research info the v

m
eans of directly stim

ulating the cortex m
ay have led to

dem
onstration of a:m

an-m
achine sym

bicisis'in w
hich

certain m
err(perhap's w

ith im
planted electrodes or other,

less repugnant devices] extend their intelligence by being
connected to a com

puter. T
his developm

ent T
ight have the

effect of m
ultiplying hum

an intelligtnce m
arfyfolch

S
ignificant

am
ounts

of electrical-pow
eiT

I have been
transm

itted by w
ireless rrieans;'superconductors operating'

in the range of 20-36K
, or even room

 terni*atdre, w
ill have

'been dem
onstrated. U

se of thesenew
 m

aterials and
processes w

ill have resulted in the developm
ent of new

fam
ilies of vehicles and devices; room

- tem
perature super/

conductors, for exam
ple, could be used to m

ake cars

w
hich float over m

agnetic highw
ays..T

hese techniques w
ill

perm
it cheaper electricity to be produced and, w

ith it, the
developm

ent of new
 techniques for rA

frigeration;
com

m
unication, and transportation, am

ounting to a new
dim

ension of control-by m
an over his'w

orld. It is possible
'that research into the C

om
position of m

atter w
ill lead to

ability to prodU
be any'elem

ent from
 subatom

ic particleS
.

if
such a capability should be attained, rare -earth elem

ents
could be ploduced in w

hatever quantities needed, and.
alloys antd m

aterials'virtually unknow
n today w

ould com
e

into w
ide use

4
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Lew
is Y

oho, D
ean of the C

ollege of T
echnology at Indiana

,S
tate U

niversity, pointed out'to m
e that w

e are now
entering a third m

ajor industrial or technologic8I
revolution. T

he first industrial revolution harnessed energy
to substitute for hum

an energy'in theaccom
ptiS

hm
ent of

.tasks. T
he second industrial revolution, characterized,by--

F
rederick W

inslow
 T

aylor's w
ork in "scientific

m
anam

ent," essentially harnessed m
an to m

achines in
order to increase thefficienbof the use of m

achines. T
he

third industrial or technological revolution w
ill free m

an
finally as w

ork becom
es a factor that contributes

increasingly to the psychological w
ell-being of its

participants.
*

,
A

 study by the D
epartm

ent O
f H

ealth, "E
ducaticn, and

W
elfare entitled "W

orkin A
m

erica", contains the
follow

ing types of conclusions:
.

"B
ecause w

ork is central to the livesiof so m
any

A
m

ericans, either the absenceof w
ork or em

ploym
ent in

.

m
eaningldst w

ork is creatinF
 an increasingly intolerabth

situation. T
he hum

an costs of this state of affairs.are
m

anifested in-w
orker alienation, alcoholism

, drug
addiction and-other sym

ptoM
s of poor m

ental health
.

.
.

-A
 great part of the staggeiing national bill in the areas of

"R
eport 'of S

pecial T
ask F

orce to the S
edretary of 1:lealth, ,E

ducation and
W

elfare. P
repared under the auspiC

es of the W
. E

. U
pjohn Institute for

E
m

plO
ym

ent 'R
esearch: M

IT
 P

ress, C
am

bridge, M
assachusetts 187

C
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0LLw0

. .
crim

'eand delinquency, m
enial and physical health,"

m
aapo,w

er and w
elfareere generated in oun'ational

poliiiies and attitudes tow
ard w

ork."'

T
he reports points out that m

any- jobs-provide the
w

ith a
.

narrow
 routinized task; w

here recenthigh school and
cofiege graduates end up in jobs that m

ake little use of
their ti'ai ing; w

here skills rapidly becom
e"dated,.. w

here a
w

hole rang of psychological satisfactions hasbecotne at
least as im

portant to the w
orker asm

onetari rew
ards.."

P
erhaps one of the m

ore interesting observations w
as that

the "strongest predictor of longevity w
as w

ork
satisfaction."

'
A

nother index of the im
portanceof the w

orker's, response
to his job is found in 'a recent report O

f a q'lup poll of job
.

satisfa6tion am
ong .young people.

L.

.
° " 'one -third of all the

young people in the 18-29 age-bracket,
. %

.w
o king

in the U
.S

?A
., don't like their jobs.

T
he authority for that statem

ent is pollster G
eorge G

allup,

,.
,ssoclatiort, G

allup pointed out that fully,70 percent of
\A

dr.
\.

,
,

A
t

-recent S
em

inar of the A
m

erican M
anagem

ent

)km
rig !w

orkers believe they are not producing in full
capacity; that m

uch of their w
ork is not M

eaningful, that
-thdre are increasingly dissatisfied w

ith five-day w
ork

w
eeks, and that they don't cotton to life in urban,

,

;industrial areas.
-

.
,

A
s a result, -irA

ny of-them
 frankly adm

it that they loaf on
jobs W

hich provide them
 m

oney-but no satisfaction."
\C

H
IC

A
G

Q
S

U
N

- T
IM

E
S

-
.

\ O
ctober 22, 1972

x
T

he educational program
 in vocatipnt and technology.

cannot ignore the m
essages that are com

ing out of
.

industry as to the im
portance cif,satisfaction on the job.

,
O

ne of the results is consclA
w

7 "job redesign" in w
hich a

,
w

orkeF
 (or a gtudent) -sees-thew

holepicture.of the product,
perform

s a varisty of tasks, shares in efecision-m
aking and

in the profitg that are derived from
 extra effort.-T

he

-educational prodram
, too, can benefit from

 thiskind of
approach, as exem

P
lified by the technology sim

ulattons
developed atindiana S

tate U
niversity, and as described in

the E
kupaker book inethlsseries.(D

ocum
ent 3: "F

acility
-

D
ptions").

K
N

O
W

Y
0IIR

-O
W

N
 B

IA
S

E
S

N
ogroup of people in any w

alk of life is m
ore strongly

program
m

ed than people in education. T
eachers and

school adm
inistrators are brought up in the educational

system
 from

 earliest grades through graduate school. T
hey

go back into the system
 to w

ork, often w
ith a real

com
m

itm
ent to helping their fellow

 m
en (and bew

are the
true B

eliever!). S
chool people's em

otional and
psychological w

ell-being,- as w
ell as econom

ic, success,
are bound up w

ith successia the educationarsystem
.

-
T

hese are no boat rockers. T
hey are us.

. W
hen you get ready to plan in career education, som

e
searching of your ow

nsoul is in order. T
he good planner.

challenges all the assum
ptions.

R
em

em
ber4hit schools, for the m

ost part, train only in
academ

ic talents, and-leave other talentslike
creativ4yuntouched. A

nd rem
em

ber that career
education can becom

e just as academ
icand, indeed,

there is great pressure to m
ake it so, under the guise of

respectability.
T

ake a good look at your ow
n biases, and try

system
atically to find-people, w

ays, or situations to
challenge them

. A
fter a w

hile you m
ay even enjoy it.

T
H

E
 O

V
E

R
A

LL P
LA

N
 F

O
R

:C
A

R
E

E
R

 P
R

E
P

A
R

A
T

IO
N

F
acilities for

occupattonal training cannot exist
independently of the educational program

. T
he C

areer
E

ducation P
lan' is the base for facilities planning.

A
n annotated outline of a C

areer P
reparation plan follow

s,
illustratinglhe steps to take and the kinds-of actions
required to get aharditting program

 operational in a
.

com
m

unity.

'
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D
evelop -A

n U
nderstanclIn A

nd S
uppott'O

f,C
areer

E
ducation In T

he C
om

m
un ty

U
se W

illiam
 B

lurock's pa
docum

ents "G
oals and 0

the program
, ti5 stim

U
late t

1

Q
evelop som

e agreed -upon objeE
tive-for-C

are r
E

ducation:
\

\

D
evelop a sim

ple instrum
-ent.that 'illustrates the 'm

pact
of C

areer E
ducation.

T
est the-thstrum

ent in the com
m

unity:

phlet in-this series of
Lions" to get an overview

 of
inking, andlo get untierW

ay:
.

T
his w

ill 'lead you to m
any m

ore m
aterials.

p to think abo t C
areer E

ducation, m
ake.

entative and fu
of action-dilented

\
'O

rganize a gro
it ;W

idely rep
pebpl

R
epresentatives from

 P
arents

S
tudents

S
tudents

,

U
nions

E
m

ployers
-

P
ublic A

genci6
S

ervice C
lubs

S
chools

O
thers

'should m
ake up the study group.

M
ake the group large. S

et up sub - groups, V
sub-com

m
ittees to w

ork in specific areas. H
ave a good

steering com
m

ittee,

U
se it as:a quegtianaire:

1.

W
hich response best describes your reaction?
I agree heartily .
agree.reluctarrtly
disagree

; r, don't think the idea is im
portant -

7e
thrdugh.in'terview

s:.

T
hroughw

open'ended question
T

est it through study m
eetings:

H
ave group revyrite the-objectives

.

,/
R

evise the
pbjectiyes

until yoyget w
idespread

participation and reasonable support-from
 the

com
m

unity.
el

F
ollow

ing is one m
an's objectives. U

se it or diS
card it

'It m
ay stim

ulate you to produce a m
,tch-better one.

.
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(2) P
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'rolled In C
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evelopm
ent
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um

ber E
lem
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2A
, P

ercent S
econdary school stydents

(nicked iricareer preparation
2B

. N
um

ber S
econdary school students

involved in career preparation

2C
. P

ercent students enrolled com
pleting

'
S

econdary program
2D

. N
um

ber students enrolled com
P

lotIng
S

secondary.pro9ram
2E

. P
ercent ofstudents available for

w
ork, placed In full-tim

e jobs
follow

ing training
2F

. N
um

ber of students available for
W

ork. P
laced In full-dm

e Jobs
follow

ing training
2G

. P
erC

entage of S
econdary,students,

leaving H
igh school and iw

allablo
raw

ork, placed In
jobs.
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. (1) N
um

ber of people age18-24..
In school district

(2) P
ercentage of population age

.-

18.24 enrolled in post-S
ocondary\

.
C

areer P
reparation

16-24 enrolled in post-S
econdary

(3)

N
um

berroeoptilationage
C

areer P
 prvallori4

_-

36. (1) N
um

ber offteulls Jr:A
trial

(2) P
ercentage of adifits enrolled

,
Irt P

reparatory program
s In

C
areer P

reparation

(3) N
um

ber ofadultieniolled In
P

reparatory program
s In career

preparation

.
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O
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.

(1) S
ecoriditi

(2) P
ost-S

ecfO
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(3) A
dult

4B
. P

ercentage of D
isadvantaged

enrolled In career preparitIT
by level

(1) S
econdary

(')
(2) P

ost-S
ocondary

(3) A
dult

4C
, blum

ber tif D
isadvantaged persons

)

for w
libm

 lippiopF
late and effective

career preparation prO
graini

.aro provided

(1) S
econdary

,

(2) P
ost-S

econdary

(3) M
ull

t
i

S
T

A
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E
A

Y
E

A
R

G
O

A
L

1

-

Y
E

A
R
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E

A
R

;
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*
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n
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iR

O
V

ID
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R
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T
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C
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T
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N
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L
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D
U

C
A

T
IO

N
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R

A
IN
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O
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LL
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A
N

D
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A
P

P
E

D
 P

E
R

S
O

N
S

 W
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O
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A
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P
R

O
F

IT
 F

R
O

M
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U
C

H
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R
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G
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. N

um
ber of handicapped persons In

, 4
dio stry by lew

d

(1) S
econdary
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(2) P

ostS
econtlary

O

(3)A
dult

50: P
ercentage of handicapped persons

' to be enrolled In
career preparation

'
4

program
s:

(1). S
econdary

(2) P
ost-S

econdary.

(3) A
dU

't
5C

.
N

um
berafhandtcappedperaonpto

be enrclIbtf In careit preparation
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(1) S
econdary
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dult
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D
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V
E

LO
P
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N

 A
P

P
R

O
P

M
A

T
t C

A
R

E
E

R
 E

D
U

C
A

T
IO

N
P

R
O

G
R

A
M

 F
O

R
 Y

O
U

R
 C

O
M

M
U

N
IT

Y
 T

H
A

T
 W

ILL M
E

E
T

V
C

U
R

 O
B

JE
C

T
IV

E
S

A
 good plan--,

Iletates the objedttves'in detail and as far as po.ssible
q6O

ntitatively.
a

1

P
urposes appropriate program

s
and services to m

eet the.
objectivei.
Id entities and secures the resources necessary to m

eet the
.dbjectivesin the com

m
unity and in the school's staff

the focus --10 facilities
of this
booklet

,Installs and operates the program
s and services.

E
valuates.

,

R
eshapes the pP

ogram
s and services as a result of

experience and evaluation to im
prove perform

ance 10
m

eeting objectirs. F
rom

 tim
e to tim

e, evaluation m
ay

result in revision of objectives.
5'.

A
 C

heck lit is often usefb1 and an exam
ple is'included to

illustrate w
hat yo l, can do to prO

vide an overall fraR
ew

O
rk

for, planning. If the general idea of the check list is
acceptable, the first task is to revise and m

ake m
ore

detailed and specific the tasks to be done.

A
 C

H
E

C
K

LIS
T

'F
O

R
 C

A
R

E
E

R
 E

D
U

C
A

T
IO

N
 P

LA
N

1N
D

LU
D

IN
G

 S
P

E
C

IF
IC

 O
B

JE
C

T
IV

E
S

 F
O

R
 C

A
R

E
E

R
E

D
U

C
A

T
IO

N

C
hecklist fit

C
H

E
C

K
LIS

T
 F

O
R

 C
A

R
E

E
R

 E
D

U
C

A
T

IO
N

 P
LA

N
S

C
I)

-o0mcn

O0mm

T
A

S
K

S

1. S
ot O

bjectives

`1T
IY

1die
H

igh
E

lem
entary

S
chool

S
chool

A
dult &

C
ontinuing

C
ollage. E

d.

13m-o

2. D
evelop P

rogram
s to

O
M

eat O
bjectives

2A
 M

odify
E

xisting

-0O0
P

rogram
s

Z
B

 Install N
ow

m
P

rogram
s

f
3. M

odify or A
dd to

S
upport S

ervices to
M

ost O
bjectives

3A
 C

olinselling

3B
 O

ccupational G
uidance

3C
 P

lacem
ent

3D
 F

olloW
up

4. U
se C

om
m

unity R
esources

to M
oot O

bjectives,

4A
 P

lanning

4B
 E

stablishing
4

4C
 P

roviding Location
4D

 O
perating

4E
 E

valuating
4.

5. R
etrain S

tall to M
eal C

areer
P

reparation O
bjectives

0. R
esources N

ecessary to M
oot

C
areer P

reparation O
bjectives

6A
 S

tall
68 M

aterials
60 F

acilities

O
D

 F
unds

7. Install and O
perate P

rogram
s

to M
oot O

bjectives

8. E
valuate P

rogram
s to

otorm
lne

S
uccess In M

eeting O
bjectives

9. D
evelop and O

perate M
echanism

N
ecessary to B

ovine C
om

er
P

reparation P
rogram

 to M
oat

O
bjectives

"
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S
P

E
C

IF
IC

 O
B

JE
C

T
IV

E
S

'

S
1 D

istrict O
ffers F

ive or fipre
C

areer P
reparation P

rogram
A

reas (A
gr., D

.E
.,. H

ealth,
H

.E
., O

E
 and T

 and I)

S
2 D

istrict O
ffers a C

om
prehensive

P
rogram

 of at Least 25 A
reas of

C
areer P

reparation

)
O

r

S
3 D

istrict is P
art of a D

esigned
. A

rea C
enter

S
4 ;C

om
m

U
nIty C

ollege C
ontrols

A
ll Local C

areer P
reparation

for A
dulM

S
5 Long R

arfge C
areer P

reparation
P

lanning T
akes P

lace on a R
egional

Level
S

6 D
istrict U

ses P
erform

ance
C

iterion as a B
asis for Instruction

S
7 U

ses G
eneral O

ccupational/
T

echnical A
dv)sory B

oard and
O

ccupational A
dvisory C

om
m

ittee
58 U

ses A
dvisO

ry C
om

m
ittee to

E
valuate P

rogram
S

9 U
tilize F

acilities at Least
12 H

ours a D
ay

S
10 U

tilize Y
ear R

ound O
peration

of F
acility

S
11 D

em
onstrates,IrlstructIonal

P
rogram

s for P
ottenttal and

A
ctual D

repouts

S
12 D

em
onstrates intenskii3 T

raining,
P

rogram
s for O

uV
oi;S

chool
'

Y
outh and A

dults

S
13 D

em
onstrates Instructional

P
rogram

s for N
ow

 and E
m

erging
O

ccupations
814 D

em
onstrates E

ffective
G

uidance and P
lacem

ent
P

rogram
s forS

tudents.

*of

included
LO

C
A

L P
LA

N
Y

es
N

o

'

O
r'A

O

S
P

E
C

IF
IC

 O
B

JE
C

T
IV

E
S

S
15 P

rovides for D
isadvantaged

S
tudents

S
19 P

rovides for H
andi9pped

S
tudents

S
17 P

rotects R
ights of M

inorities
and P

oorfor .Job T
raining and

P
lacem

ent as a P
riority T

arget
G

rqup
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O

W
 T

O
 D

E
V

E
LO

P
 A

.C
A

R
E

E
R

 P
R

E
P

A
R

A
T

IO
N

 F
A

C
ILIT

IE
S

P
LA

N
 A

S
 A

 S
U

B
S

Y
S

T
E

M
 W

IT
H

IN
A

 C
A

R
E

E
R

E
D

U
C

A
T

IO
N

 P
LA

N

W
ithin career education, there isa m

ajor com
ponent

dealing/w
ith helping

students to learn skills that are useful
in busipes8, industiy, service occupations and the w

hole
gam

ut/of em
ploym

ent. T
hese skills, em

bodied in a
com

prehensive career preparation plan, include:

S
alable skillsw

elding, typing, assisting a
social w

orgr,
etc.

Less specific-but im
portant skills such as:

ability to-respond to change
ability to get along w

ith others
honest desire to w

ork
interest:in contributing to the job,
noosing jobs.,

S
kills in com

m
unication that are a general responsibility of

education but w
hich can be reinforced or, indeed,

developed around vocational learning situations:
readingoperati5g m

anuals
w

riting - =
technical reports

speakingto com
m

unicate
listening to instructions.

iW
henthe career preparation is good, it iw

a base
fob

retraining
in other occupational

skills
as'hese

becom
e

'needed w
ith changes in:jobs and industries. T

his.is.the
[difference betw

een education and training that is so
specific as to be of little" ute w

hen change strikes.

H
ow

 D
o A

ll T
hese C

ondepts F
 it T

ogethr?
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N
I.

4

I

T
he M

ajor outlines of C
areer P

reparation F
aoilities P

lan are
given below

.
.r

0
\1. H

O
W

 M
U

C
H

 S
T

U
D

E
N

T
 T

IM
E

?
,

A
ll the students involved and the tim

e they w
ill spend

in C
areer P

reparation activities

a
2. H

O
W

 IS
 S

T
U

D
E

N
T

 T
IM

E
 A

P
P

O
R

T
IO

N
E

D
 to C

areer
0.

P
reparation?

.1

csa.
3 H

O
W

 IS
 T

H
E

 S
P

A
C

E
 D

E
F

IN
E

D
*that is necessary.to

absorb the student tim
e apportionect to program

s? T
he

.1/4
1/4characteristics of the-space and the capacity to absorb
.student tim

e are involved.

LL

12

A
 C

O
N

T
R

O
LLIN

G
 P

R
IN

C
IP

LE D
O

IN
 E

D
U

C
A

T
IO

N
A

L
IN

S
T

IT
U

T
IO

N
S

 O
N

LY
 W

H
A

T
 C

A
N

N
O

T
 E

F
F

E
C

T
IV

E
LY

 B
E

D
O

N
E

 IN
 T

H
E

 C
O

M
M

U
N

IT
Y

.

4.5.

W
H

A
T

 C
A

P
A

C
IT

Y
 D

O
E

S
 S

P
A

C
E

 IN
 T

H
E

 C
O

M
M

U
N

IT
Y

H
A

V
E

 to absorb student tim
e?

.

W
H

A
T

 U
N

M
E

T
 N

E
E

D
S

 E
X

IS
T

 F
O

R
 S

P
A

C
E

 to absorb
student tim

e after appropriate com
m

unity space has
been planned to be utilized?

6. W
H

E
R

E
 S

H
A

LL E
D

U
C

A
T

IO
N

A
L IN

S
T

IT
U

T
IO

N
A

L S
P

A
C

E
B

E
 P

R
O

V
ID

E
D

 to m
eet unm

et needs for C
areer

P
reparation space to assure student tim

e.
7. 'H

O
W

 S
H

O
U

LD
 S

U
C

H
 S

P
A

C
E

 B
E

 P
R

O
V

ID
E

D
 in

educational institutions?
E

ach of these topics is lealt w
ith in sequence in the

follow
ing m

aterial.

4

1. H
O

W
 M

U
C

H
 S

T
U

D
E

N
T

 T
IM

E
?

T
he ecivatiC

in is the num
ber of students in the career

education plan w
ho are targeted as the objectives'of the

plan for C
ateer preparation m

ultiplied by the num
ber of

hours per w
eeks involved. in the C

areer P
reparation

A
ctivities. T

he product is expressed iq w
eekly S

tudent
hours.

num
ber of

students
x

num
ber of

hours of
involvem

ent
'w

eek

-,T
IU

M
berof

w
eekly

studenthours

derived from
deterrrfine.d

arrived at by
objectives of

-.
by professional

sim
ple

career
staff and

m
ultipl

preparation
verified or

cation

plan
revised by
evaluation

:
1I

T
he,num

ber of students is determ
ined bk the plan (sam

ple
"quantitative statem

ent p. 7). If, for exam
ple, 100%

iof the
students in\seconciary school are expected to learn a entry
level skill, the num

ber of students that m
ust be dealt w

ith
is 100%

 of the num
ber of sludents estim

ated to be
enrolled now

 and estim
ated -t8 be enrolled in five and 10

years. S
ince iernight be im

possible to m
ove to 100%

involvem
ent at once, the m

ove from
 the present enrollm

ent
to the goal m

ay be undertaken in a period of tim
e:-

Let's w
ork out the. m

athem
atics:

D
E

R
IV

A
T

IO
N

 O
F

-1JU
M

B
E

R
P

LA
N

A
N

Y
W

H
E

R
E

U
.S.A

.
O

F
 H

IG
H

 S
C

H
O

O
L S

T
U

D
E

N
T

S
H

IG
H

 S
C

H
O

O
L

T
O

 R
E

C
E

IV
E

 E
N

T
R

Y
 LE

V
E

L S
K

ILL
Y

ear 1
Y

ears
Y

ear 10

E
xpected num

ber of students
boys and girlsIn upper tw

o
/ears
G

oalpercent securing
salable skill

N
um

ber receis-alable----
skill



irhis table could be interpreted to m
ean that in a high

S
chool w

ith 500.etudentsenrolled currently in the upper
IItw

o years, 1,4%
 or 70 now

 are involved in C
areer

'reparation activities. B
y Y

ear 5, thel'hurnberinvolved w
ill

ncrease,to 225 and by Y
ear 10, to 600. T

he last year all
etudents.in the upper tw

o.years are getting entry level
S

kills, the high schodl has inreasecl slightly in size and
the objective of 1.00%

,getting a entry level skill has been
ireached, even though 10 years km

ay'seehilo.be a long tim
e.-

jpE
R

IV
A

T
tO

N
 O

F
 T

IM
E

 S
P

E
N

T
 A

T
 LE

A
R

N
IN

G
 E

N
T

R
Y

4
. !LE

V
E

L
S

K
ILLS

.,
.t

'T
he factor of tim

e is added by the decisions m
ade

as to the
!am

ount of jim
e required to learrientry level skills, at the

varying level of skill T
tO

kplied by the num
ber ofS

tudents
involved at each level.

.

-
F

or exam
ple, at Y

ear 5, th'ere C
ould be a distribution of

students like thisstill only an exam
ple._

..7

I
N

um
ber of S

tudents G
ayling.a entryLevel S

kill
50%

 of the total in upper tw
o grades, or 225

i

.
1

125 students ale enrolled fn tw
o year m

edical
.

1
techniciqn prggrarhs taught' three hours a day five days
a w

eek.
,

%
.,1

..,
S

T
he num

ber of w
eekly-student hours in a

tv*Z
oyear

..
m

edioatT
eC

hnician program
 is 125 students x three .,

hourza day x .five days a w
eek =

 1875 W
.,,..H

.
,

..
....

50 student ire enrolled in w
eiding

prO
gram

s7for one-
yeag,---tW

o hours a day iiite daa
w

ee'-
,

1/2 (50) students x tw
o hours a day x five days a

w
eek =

 250.W
.S

.K
.

T
he num

ber of students is divided in half because in
A

he tw
o years under consideration,"the students are

enroiledn a w
elding program

 'only one year or.1/1
ttre tim

e..
50'students are enrolled in a truck driving program

fei
one houir a day, five days a w

eek for a
sem

ester

.(50) x one
h_ oura day x five days a w

eek 62.51N
.S

,F
1.

r
.

.

T
oter =

 21'87.6 W
.S

.H
,.

T
o the datajor A

nyw
here U

S
A

 H
igh S

chool for students in
the upperW

o years should be added the follow
ing kinds of

m
easures of student tim

T

D
R

O
P

-O
U

T
S

 O
R

 P
O

T
E

N
T

IA
L D

R
O

P
-O

U
T

S

A
 special program

 m
ay be set up for students w

ho are
in

grades nine-and ten w
ho m

ay drop out of school.
T

he
num

ber of students can be estim
ated, from

 past
experience. A

 goal of 100%
 of such students can be

calculated to be reached at once.- T
he program

 m
ay be, for

exam
ple, full tim

e or six hours a day five days a w
eek for

onem
onth. If there is a peak tim

e for the target students to
diqp out, this m

onth should set the tim
efor exam

ple at I
the peak 12 s4idents are pc ential clients for six hours a
day five days

w
eek or 360 W

.S
.H

.
T

his am
ount of tim

e should be added into the equation
for

-tim
e, using peak dem

and in this exam
ple, because

the
plan does,not w

ant any vulnerable students like these to
leaye w

ithout help*
.

.
C

O
M

M
U

N
IT

Y
 C

O
LLE

G
E

 S
T

U
D

E
N

T
S

.e
T

reat in<
 alashion sim

ilar to high school students,
w

ith
obviO

usty'differentpercentages of expected enrollm
ents

involyed.

A
D

U
LT

S
S

et a percentage of adults 18-24 at one level and a
percentage of 24and olderat another-:tevel, fdr exam

ple.
'B

ase it ori'present enrollm
ents and look is the S

tate
plan

or
com

inim
ities w

ith successful program
s to set the goals.

R
eadjust'goalS

 as experience suggests tot keep these out
of reach.

,

S
P

E
C

IA
L T

A
R

G
E

T
 P

O
P

U
LA

T
IO

N
H

andicapped and disadvantaged people are sp6cial priority
targets for career pieparation..E

stim
ate the num

bers and
m

ake sure theyare involvedn the program
 at the level

,planned as soon as possible.
.

:S
T

U
D

E
N

T
S

 F
R

O
M

-O
T

H
E

C
O

M
M

U
N

IT
IE

S
7

y
.

S
om

etim
es: the num

ber of students to be cared for is
.

increased by students sent to the training system
tly-O

ther
coirm

U
nities."T

hese should be allow
ed for in the student

.
..e

v .

t

-0m"(51

. >mmm00emzts.)
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w
e'

tim
e equations.

A
4G

R
O

U
P

 O
F

 C
O

M
M

U
N

IT
IE

S
 A

N
D

 A
R

E
A

 F
A

C
ILIT

Y
P

LA
N

N
IN

G
;

A
dd together the "student A

line calculations for each
com

m
unityseparate out the student tim

e dem
ands to be

m
et centrally from

 those to be m
et in each participating

t

.. H
O

W
 T

O
D
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R
IB

U
T

E
 S

T
U

D
E

N
T

IT
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O
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A
M
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P
rogram

s are sequence9of activities that.result w
hen

com
pleted in a pre-determ

ined level of occupational skill
and understanding.

4

"

:
'

'

T
here can be ja short term

 progra
in w

elding teaching a
specific w

elding skill.
.

,
T

here can be along term
 program

, in autom
otive m

echanics
that produces, in high school, a com

petent beginning
7

em
ployee in a garage.

T
he previous section provided a fix on the num

ber of
w

eekly student,hoursglim
e in C

areer P
reparationT

he
next problem

 is to distribute that tiw
e am

ong appropriate
`program

s.
a

T
here are three elem

ents inthe equation.

M
anpow

er needs
S

tudent interests
N

um
ber of program

 units

2A
:" H

O
W

 A
R

E
 M

A
N

P
O

W
E

R
 N

E
E

D
S

 D
E

T
E

R
M

IN
E

D
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T
heInform

ation collected in this area is aim
ed at-finding

out w
hat C

areer,P
reparation is needed in the area; w

hat
program

s are no: longer needed and w
hat m

odifications of
"

em
phasis or num

ber of students m
ay be desirable.

'T
here are three

w
ays tp get at this data:

A
 com

prehensive m
anpow

er survey
B

y personal interview
B

y m
ail questionnaire

B
y telephone sar..4ey.

14
-A

 specific area m
anpow

er survey, the-health-related

occupation, orazpecifioskill--lw
elding

for exam
ple,

using the sam
e'techniques.

U
sing data for the region developed by associate agencies

F
or item

s 1 and 2 there are substantidf sources of
exam

ples of procedures and form
s to be.used. A

m
ong

them
 are:

Illinois O
ccupational C

urriculum
 P

roject, "O
ccupational.

P
rogram

 Identificatiortate-ofillinois B
oard of

V
ocational E

ducation and R
ehabilitation, S

pringfield,
Illinois, 1972.

A
rnold, Joseph P

. et al. "D
eterm

ining O
ccupational

E
m

phasis for 'H
igh S

chool P
rogram

s". T
he C

enter for
V

ocational and T
echnitai E

ducation, O
hio S

tate
U

niversity, C
olum

bus, O
hio 1970.

M
ichigan S

tateD
epartm

ent of E
ducation, D

ivision of
V

ocational E
ducation.

A
 large num

ber of publications on reported state and
national m

anpow
er requirem

erits exist and-recentones are
useful.

A
n experim

ental program
, O

T
IS

, or O
ccupational T

raining
inform

ation S
ystem

, haS
 been develope cooperatively by

theO
klahom

a S
tate D

epartm
ent of V

pc tional and
T

echnical E
ducation, the U

.S
. D

epartm
 nt of Labor, and

theR
esearch F

oundation of O
klahom

a S
U

niversity.
.

T
his is an attem

pt to establish com
patibility am

ong the
m

ajor sources and users of m
anpow

er dataand to develop
a versatile system

 for utilizing existing data'to project
m

anpow
er data. A

nother approach is being developed in
K

ansas through K
ansas S

tate U
niversity. A

lthough the
O

T
IS

 system
 is not yet generally available, the advance

findings suggest that this w
illbe a reliable tool for

planners in this area

2B
. H

O
W

 A
R

E
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T
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D
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N
T

 A
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D
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A
R

E
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T
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T
E

R
E

S
T

S
D

E
T

E
R

M
IN

E
D
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T
he interests of students and parents-of students in areas

' of
occupational trarnirig are of critical concern in

,
developing program

s for C
areer P

repdration. T
hese are

m
ost frequently obtained by questionnaire and by

personal/



,`
fr""'

interview
. P

arent interview
s are useful in determ

ining the..
W

ays in w
hich parental choice influences decision- m

aking
lby students in careei c4ces. T

hese serve also
educate

o t
parents particularly as.the great diversity °filo s
available.
jncreasingly the use of com

puter-assisted occupational
guidande program

s, such as C
V

IS
N

ill,provide useful data
about student interests in term

s of the w
ay students m

atch
them

selves tdaneeds and requirem
'ents of jobs in various.

industries and businesses.,c

2C
. H

O
W

 A
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E
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H
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E
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O
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R
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N
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S
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E
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E
R

M
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E
D
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program
 unit is a statistic that attem

ptsto define one
teachers.taikin a program

 in term
s of the am

ount of
student tim

e for w
hich the teacher is accountable. T

he
program

 unit is expressed in w
eekly student hours.

E
xam

ple:
A

 program
 unit, expressed in w

eekly student hours, is-the
num

ber of hours per dayateacher w
orks in the program

.tim
es the num

ber of days in a w
eek, tim

es,the expected
class sizeor, as an exam

ple, 6 hours a day x 5.days a
w

eek x 24 class size, or 720 W
.S

.H
.

I

T
he total

num
ber

of w
eekly student hours generated

'
divided by the-W

.S
.H

. value of a program
 w

ill equal the
num

ber of program
-units you w

ilthave to play v;fith-.

2D
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,

A
t tta tim

e there is.no sim
ple or-com

plex torm
6la.

F
urther, there w

ould be som
e hazard fo one S

tate t6 ,
decide that five auto-M

echanics w
ould be needed during

the next year, and then only to train five individuals. T
his

w
ould m

ean thatthe S
tate w

ould decide w
ho am

ong those
applying w

ould be auto m
echanics, w

hich is not the kind
of S

tate w
e w

ant1.W
e literalty m

ust
overtrain

fa%
 jobs to

preventclosing out "the chances of stU
dentsto get the job

they w
ant or to ge't a better job than their father has.

F
ufther, ours is a m

obile population,and an auto m
echanic

trained in M
assachusetts m

ay get a m
echanic's job in

A
rizona.

2

F
inally,.our system

 of forecasting m
anp6w

er needs
and cannot be reliable. T

oo m
any decisions affecting jobs

are political decisions.,T
oo little is know

n to forecast
properly. A

n exam
ple is the forecasts up to,,1968 for severe

shortages of teachers w
hen, in fact, the oversupply of

*teachers w
as'just beginning to be felt.

Y
ou w

ill'have to
develdp

your ow
n w

ay to rationalize the
w

allcover from
 data on:supply and dem

and for jobs and
student interests to installation of program

s.
Y

ou w
ill also need to provide in your planning for dropping

program
s w

here students-or jobs do not m
aterialize. Y

ou
w

ill substitute new
 program

s and pragm
atic policies of

doing w
hat w

orks`W
ill be the final test. T

his m
eans you

M
ust be able to change prograins rapidly-

T
his does not m

ean that-the search should norcontinuelbr
a form

ula to.relate m
anpow

er needs and student interests
to program

 identificationand selection.
O

ne approach is to add m
anpow

er needs and interests
'together som

ehow
 to provide an index O

r ranking of
occupational_program

;and by use of the ranking of
program

* need, allocate program
 units by.jiidgm

ent.
'"

W
hen thib is done, it is possible,to W

eightltudetit interest
andm

anpow
er needs toigain-pragm

aticallya O
iork'atle

'scale of, need.

A
 suggested prodedure

1. Identify-proram
s that are appropriate to ybur area.

A
ssum

e that there are 100 and you can justify40
program

 units.
2. B

y inquiry, rank the student - interest -from
 1(greatest

interest) to 1 .(low
estinteregt).

3. B
y inquiry and regional data, rank the m

anpow
er needs

him
 100 (the greatest need or greatest j6b opportunity)

to' 1 (the low
est).

4.. W
eight student interest w

ith respectto m
anpow

er
..needs. F

rancis G
. C

onnell in a study of occupational
training in W

estchester C
o., N

.Y
.', suggested this,

procedure and used tw
ice the. w

eighting for student
interest as com

pared to m
anpow

er needs. If.yO
u don't

W
eight these-you give each the sam

e-im
portance.

C
o

-uC
)

mU
)

-21
0'mm.13

m-a0g -
mA

)
-I
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5. A
pply the w

eighting'to the raw
 rarikand add together

the rank to provide a com
bined rank,of need or

im
portance. F

or exam
ple, if health occupations w

ere
"ranked fourth in m

anpow
er-needs at 97, and 21st in

interest at 80, and,you used a factor of 145 in w
eighting

interest, the com
bined \score w

ould be 97 +
 1.5 (80),

or 97 +
 120, or.217, w

hich w
ould rank high in priority,

the highestR
ossible ranking being 300. F

ood service
occupations, on the other hand, m

ighttehird in
m

anpow
er:needs at 98, but the student interest-W

as
10th from

 the bottom
. T

his indicates the kids know
 the

jobs are dead end, poor w
orking conditions, and, for

m
ost part, low

-P
aying. A

pply 1.5 to 10 for 15, add this
to the.m

anpow
er index of 98, and get a com

bined score
of 113: T

his is not a high-priority program
.

6.. U
se judgm

ent in distributing the num
ber of program

'U
nits to the 'w

eighted rank order of need. O
byibusly,m

ore
-than one program

unit can be allocated to a program
.

B
usiness education is a general cluster of program

g
-

that w
ill com

m
andhigh m

anpow
er needs and fairly high

student interest. In an established program
 w

here
students have freely enrolled, the present num

ber of
.

'
w

eekly student hours generated can be m
ultiplied by

.
S

am
ple T

able
-

S
um

m
arizing D

istribution
of S

tudent T
im

e to`P
rogram

s

16
-

P
rogram

(1)

R
ank

O
der

'

S
tudent

Interest
(2)

- '
factors related t*hanges in the total num

ber of
students to_b4served and divided by a program

 unit
to determ

ine hoW
 m

any program
 units to be devoted to

that area.
.

2E
. T

A
B

LU
A

T
IN

G
 S

T
U

D
E

N
T

.T
.IM

E
 D

IS
T

R
IB

U
T

E
D

 B
Y

.4
P

R
O

G
R

A
M

S
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4.

) -
T

he follow
ing- sam

ple table m
ay be of som

epusV
in-

sum
m

arizing.your experience in allocating student tim
e. to

program
s.

f

T
he tabulation can be filled in and tested. A

n 'exercise
should be gO

nthrough to link a clusterprogram
 that

cannot be offered to other program
s to provide the'n-eeded

service.

W
eekly student hours\ are.used again to encom

pass the
w

ide variety of tirne.allocationithat are probably going to
be characteristiA

trhe scho'ol of thefuture. M
odules or

building blocks of courses can,best be accom
m

odated in a
tim

e m
atrix, too. T

here probably w
ill be m

uch less of a tw
o

year course and m
uch m

ore of a com
posite of learning

m
odules or bits put together to form

 an individualized
learning prescription for a specific individual.

W
eighted'
R

ank -

O
rder In

S
tudent.,

,
Interest

C
ol. 2 x w

eight
(3)

R
ank

O
rder
In

M
anpow

er
,N

eeds
,(4)

C
om

posite
R

anK
O

rder
C

ol. 3 x,pol. 4
(5)

N
um

ber
P

rogram
U

nits
A

llocated
(6),

N
unpfir of

C
ol. 6 x W

.S
.H

.
prpgrain unit

(7)
-

O

T
his num

ber shbO
ld add up close to the total num

ber O
f

w
eekly student hours available for distribution.

T
O

T
A

L'
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E
xisting high school

spaces specifically
designed

for
1. T

he area vocational center providescertain- career ,
gm

-
z

C
areer preparatioriactivities.

,..
,-

preparation activities efficientiy?a-nd econom
ically.

,.
s.

-.1
IN

.)

a, ,H
Q

W
 T

O
 D

E
C

ID
E

 T
H

E
 LO

C
A

T
IO

N
S

 O
F

V
O

C
A

T
IO

N
A

L
P

R
O

G
R

A
M

S
?

T
he vocatiorial program

s w
ill be located in a variety of

1places. T
he total am

ount of studentstim
e in them

 has been
[forecast and the program

s to bP
 offered have been

ideterm
ined.

4

N
O

W
 space m

ust be designated, captured, form
'ed.or

C
onstructed to absorb the required am

ount of student tim
e.

T
he space m

ust have cparadteristics thft w
ill satisfy the

P
hysical R

eeds of ttie program
s planned. T

he equation is:
±

T
hatotal of am

ount of student tim
e to be provided for =

ithe eaparity of the follow
ing spaces tb absorb that tim

e..
.

.

O

2. E
xisting high school space freed by the em

ph&
sis in

-
student tim

e allocation on C
areer P

repratidiactivities:
2. W

hen you diiiert a good deal of student tim
e into

occupational education, you take it aw
ay from

 colrege
preparatory education. P

erhaps the shift, of function
w

ill free space.in the high schools that can be converted'.
,to career preparation. T

he big
areas

of em
ploym

ent for
4the

future are in services, not hi m
anufacturing, and

this m
akes a difference in space.

.

C
om

m
unity college space available-for high school use.

3. S
om

etim
es cO

m
m

unityfollege/high school joint
planning w

ill result in a shared'Iaboratory w
hen neither

one could justify having a laboratory separately. S
om

e
high-chool studentsA

hould,take som
e of their w

ork in
the'bom

m
unity college. T

he w
alls betw

een theiw
o

abencies are disappearing.

14. C
om

m
unity space available for w

ork experience
program

s-of all types.
a

I5. C
om

m
unity.P

ace available for conversion to C
areer

P
reparation activities.

6. N
eeded new

. construction to house C
areer P

reparatiagn
activities.

4. W
ork experiente in the com

m
unity can absorb a

significant' m
ount of student tim

encishould.be built
into the form

ula.
-

5. C
om

m
unity space is described and w

ays to ugit are
-

developed in "F
acilities O

ptions" by C
.W

. B
rubaker,

one of ',the reports in this series.

6. N
ew

 construction is w
hat you do w

hen you have
exhausted all the other possibilities.

C
P

C
.2
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4. T
R

A
N

S
LA

T
IN

G
 S

T
U

D
E

N
T

 T
IM

E
 IN

T
O

 S
P

A
C

E

C
apacity is:the ability of a space to absortrw

eekly student
hours of S

tudent tim
e. E

xpected num
ber. of stubents at a

tim
e x hours of use =

 capacity of space expressed in
W

.S
.H

.
N

C
apacity is an art form

 best represented by a schedule,
w

hich, in turn, isa plan to use tim
eeither of student'd or

teachers.

T
he expected num

ber of S
tudents in a space is a policy.

S
om

e program
save m

oved to clustersof faculty and
students in open-space; usually expressed m

ultiples of
classes: O

thers have developed individual student learning
paths ibrough com

m
on tools.

'

T
he num

ber of hours of use is also a policy. M
ost

program
s in area vocational C

enters run tw
o sessions a day

for high school students and one in the evening for adults
during the norm

al school year, O
ther program

s w
iltO

perate.
continuously 24 hours a day year round. S

till others fall'in-
betw

een som
ew

here.

W
hen planning facilities, the capacity should be

established for a shift. If the day shirt ische heivy load,
the sam

e capacity w
ill house the evening shift. T

he pattern
of U

se of the facility-w
ill determ

ine the num
ber of shifts,'

and hence the capacity.

..

T
he essential calculation is divide the num

ber of w
eekly

student hours generated by a program
 or cluster of

program
s by the capaC

ity of a space or cluster of space to
absorb w

eekly student hours in that prograrh.
.

-

D
oing this by steps is as follow

s:
1: T

ake the w
eekly student hours generated for a program

,
and .expressed irt the S

um
m

ary `able of S
tudent T

im
e

D
istributed by P

rogram
s.

2, D
ivide that figure by the capacity of the space. .

F
or exam

ple:
.

D
ental assistants m

ay,have an allocation of 720 W
.S

.H
.

A
 dental assistant's laboratory m

ay accom
m

odate
threw

 sections
day students, 20 students,at`a tim

e,
for three hours each session, five days a w

eek=
so that

"
C

!,
11

W
O

.

the space could abso4 3 x 20 x 3 x 5', or 900 W
.S

.H
.

O
ne laboratory w

ould do:..lf the school operatedniy
tw

oessions a day, the capacity w
ould be 2 x 20 x a.x

8, or 600 W
.S

.H
. O

nd laboratory w
ould not, absorb the

tim
e. Y

ou W
ill have the follow

ing alternatives:
1. R

estrict enrollm
ent

2. M
ove to three sessions a day

3: Increase class %
ize

4. U
tilizw

ork experience to provide for thexcess
_

enrollm
ent

5. T
hink of som

ething else tb do tourvive
A

nother exam
ple is T

yping I as a course in business
education.

A
S

sum
e 300 students are allocated to business education

typing 1 hour a day, 5 days a w
eek.,

300 x 1 x5 =
 1500 W

.S
.H

.
If a usual 35'student typirid classroom

, w
ell planned, used

5 out of 6 periods a day, 5 days a w
eek, the room

 w
ould

absorb 875 W
.S

.H
.

Y
ou now

 need tw
o regular typing room

s to accom
m

odate
the W

.S
.H

. generated. O
n the other hand, you M

ay install
an individualized learning system

 w
ith m

ulti-channel /
dictating equipm

ent and decide that this can be done W
ith

large group ;ostruction. A
llow

ing for variations in size of
groups, 300 students Ina 6 period day could be expressed
as 50 students a period, corrected to 60 students x 6
periodS

 a day x.5 days a w
eek is 1800 w

eekly' student
hours.

O
nce y oU

 have decided an num
b&

 and kind of teaching
stations and capacify of the teaching S

tation in term
s of

W
.S

.H
:, w

hich can be translated re4dily into num
ber of

S
tudents at onetim

e, the problem
 becom

es one of the
space necessary to housttle students.

i
Y
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T
he spacer requiring new

 construction erem
odeling of

existing space to provide learning space for outside, of the
real W

orld thaving been established, these spaces m
ust be

desclbedlo help an architect U
nderstand w

hat is 'rieeded
to housethe prdgram

.
T

his description can be developed hi w
ords, in diagram

s
and in quantitative term

s. T
he architect should know

 w
hat

the process is that w
ill be carried O

n in the laboratory. .
C

asettes, film
 strip-, trips to parallel program

s and w
ords

help him
 get a feeling of the task. .-

ifou w
ill need to deS

cribethe space in diagram
s'o5

elattorisnip, state the capacity, and list the various area's

C
onditions

squarefeet. D
etailpabout finishes, utilities,

special
C

onditions and location are required. A
 general, idea of

equipm
ent is m

ost helpful.

6. T
H

E
 P

LA
N

N
IN

G
 T

E
A

M

T
he developm

ent of a plan for C
areer P

reparation facilities,
or som

ething else for that m
atter, has a series of expected

outom
es. T

hese m
ay be classified. as:

.
A

 plan for the facility
1A

. A
n operationarplan

,
16. C

ontract docum
ents for construction or

m
odification of space

.
S

upport for the plan, w
hich causes the plan to be put

into effect
.

..
.

T
raining of those w

ho m
ust m

ake theoperational plan
or the physical facility w

ork. C
uriously, there is no

bettetim
e to reeducate .a faculty thantharing a building

or rem
odeling project. P

erhaps it is because, by m
oving

to consideration of a fability, no one is.threatened by
the suggestion that w

hat has been done in the past is
not necessarily perfect.

r

f you play your cards right, you get all three results for the
rice of onea classical- exam

ple of synergism
.

T
he careful developer of a planning team

 has all the
oulcom

es in m
ind. S

upport for the plan is onebf the m
O

st
significant factors that enters into the selection of the
planning team

. W
ithpusupport, the w

ork of the team
 w

ill
be ineffectual and.m

ay actually set back outcom
e 3,

reeducating staff.
T

he'pow
erbase in dealing w

ith support is divided betw
een

the voters of a com
m

unity w
ho m

ust support the project
and the S

tate from
 w

hence flow
s m

uch of the cash. T
he

local governing body of the educational agency has m
any

legal obligations. It m
ay or m

ay not i;epresent bom
m

unity
thinking, and this is not necessarily a goodilgrf w

hether
or not the com

m
unity w

ill support the plan. O
f, course, one

of the real tests of-a good adm
inistrator is w

hether or nbt
, he can read "the

com
m

unity" accurately. T
here is really,rio

'!.com
m

unity;'there are m
any.. T

he final .action O
f a school

district.in voting is a resultant of a large series' of
independent decisions. T

o tapinto com
m

unity, pow
er, one

reads the com
m

unity as it really is, and assures that those
w

hose com
m

unication system
s w

ithin the com
m

unity are
effective are included irt m

ernb'ership in.the planning, team
.

!
D

ealing w
ith the S

tate is not as capable of local influence.
T

he S
tate becom

es a bureau of the S
tate E

ducation
D

epartm
ent, and this finally becom

es people. T
he quality

of the people w
ho w

ill w
ork w

ith you from
 the S

tate is an
unknolkn but, in view

 of the great and grow
ing!concern

about career education, probably pretty high. T
here are tw

o
basic choices in dealing w

ith S
tate agencies, and

obviously the agencies influencethis.too. O
neis to

prepare a plan and subm
it it to the agency for review

 at
such intervals as m

ay be required. T
he other is' to include

representatives of the agency in your planning team
, as a

partner in planning. U
nder the first approach, your plan is

review
ed according to the agency's criterion. U

nder the
second approach, through joint effort leading to greater
understanding, the criterion are m

odified or refined in the
light of real local needs.

S
upport represents a criterion for arrangem

ent tof the
planning team

. Inform
ation, and its corollary, learning, also

represents an im
portant-elem

ent. P
eople w

ino contribute
.inform

ation to the planning process put them
selves in a

cn0m
. cn-n003>mmm3>0z0C

)
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good position to learn. T
he yvelter of decisions that m

ust
be m

ade on the basis of,yiform
atiO

n; eventually produces a
setting in V

iiich, in a good planning,team
, thinking takes

place. T
hiS

 is an adm
ittedly dangerous outcom

e, but it
adds eicitem

ent to the planning process and m
ay, if it is

.

not killed som
ew

here along the line, contributto a
significant plan.
Inform

ation-learning contributors to the planning'process
include:
T

eachprand educational staff m
em

bers, including non-
public schools participating
R

epresentatives of m
anagem

ent and labor in business and
industry
.S

tudents and parehts
R

epresentatives of theS
tate agency

O
thers-Luniversity faculty m

em
bers, com

m
unity college

staff, w
riters of books and articles, speakers at m

eetings,
people m

et on the street, etc.
F

or the first objective, tha developm
ent of an operational

plan and the developm
ent of ,alacilities plan, you w

ill lean
m

ore heavily in som
e aspects of the planning upon

-

professionally trained people on the staff or those hired as
,tem

porary m
em

bers of the staff,. D
evelopm

ent of technical
dooum

ents related to learning by objectives, oh w
orking

draw
ings and specifications for construction of a facility;"

require'professional,com
petence

w
hich C

an respond
to

'

generalcom
m

unity needs, blit,w
hichhas w

ithin the task
profeS

sional standards and dem
ands that m

ust be m
et.

T
hus, the team

 include s elem
erfts of support, of

inform
ation and learnin,g, and professional skills. T

he ones
factor that is not accounted f9r is judgm

ent. S
p-a m

easure
of the team

 isthe quality of thepeople involyect T
here are

a variety of functions ithe planning process that,
- excluding professional skills in carrying out tasks, are

critical and should be looked for in assem
bling people.

-
S

om
eone leads .. .

-
.

K
eeps things in perspective, allow

s w
ide-ranging

'
discussiori.yet gets things done, is organized, has a keenly

f

developed sense of .tim
e,.Isnow

s w
hen im

portant questions
are under consideration aridw

hen unim
portant issues are

'
cluttering up the place, often respected, sense of hum

or
useful, charism

atic.

T
here are people w

ho think ;.".
R

ea) w
isdom

 is a rare com
m

odity. T
hese are the people

-

w
ho keep turning ideas over; w

ho exam
ine alternatives,

w
ho are not alw

ays-for the new
 yet not enraptured by the

'
past. W

hen one of these m
em

bers of the planning group
feels com

fortable w
ith a decigion, you probably have m

ade
a'good decision.
T

here are w
orkers w

ho do things'.
E

very group ha's thoge'w
ho are w

illing to do things=
collect data', study inform

ation, interview
 people, and so

on.

T
here are m

em
bers w

horepresent .
.

.

A
 planning team

 has its roots in the various-segm
ents,of a

com
m

unity so that the ideas and interests.of a group in the
cornm

unity"can find their w
ay easily into the deliberations

of
theplanning team

. M
anufacturers, S

tudents, union
m

em
bers, teachers, businessm

en, parentd, forem
en, non-

public school parents, school board m
em

bers, m
echanics,

com
m

unity college staff m
em

bers and new
spaper reporters

are sam
ples of com

m
unity m

em
bers representing

interested parties,

In a good team
, the sam

e people peiltorm
 m

any fuktions.
A

 reliable thinker m
ay be a reliable w

orker w
ho represents -,

apoint of view
 and exercises leadership:

4--
T

here is no one goodN
planninb team

 organization. E
ach

com
m

unity w
ill find its ow

n w
ay tow

ardan effective
organization. G

enerally these functiO
ns are served:

1.. A
 governing body w

ith I
gal authority to m

ake
decisions, responsible ultim

ately to the voters and to
the requirem

ents of F
ederal and S

tate law
s.

2..A
 decision-m

aking group for the project. in so m
e cases

thin is the governing body. In other caseszthe governing
body'm

ay delegate spm
ef its authority and m

uch of
theproblem

 fp an ad hpc planning or steering
com

m
ittee.



3. C
om

m
ittees of the steering,com

M
ittee, tenoning on

specific m
attei-s, increasing the-oP

porturlity to involve
people from

 w
ithin the com

m
unity and w

ithin the
school systdm

.
.

A
. T

he adm
in istrative staff of-the school system

, providing
services and professional skills:for the-decision-m

aking
group ali'd including, on a tem

porary basis as m
em

bers
of the adm

inistrative staff, persons skilled in
architecture, building, education, or such other areas as
m

ay be thought necessary.

f)
R

epresentative of the It.,'C
albranch of the S

tate
E

m
ploym

ent S
ervice,.

g) T
eachers

T
he flow

 of ideas into the com
m

ittee from
 all sources

should be encouraged. T
he process of learning on thejob

should be applied to as large a num
ber of staff m

em
bers as

can conveniently be w
orked Into thestructure w

ithO
ut

overloading the planning etaff w
ith school people.

T
he above notes trave'dealt w

ith the deliberative side of the
pldtping. T

he professional side, in-curricularm
atters and

In factors related to building or rem
odelling, have their oW

n
dynam

ics; T
he.school system

 S
houlcbhavedeV

eloped, or
w

ill develop if it is a new
 organization, a w

ay to secure
M

axim
um

 effective participation oP
facultrand staff

m
em

bers in planning. T
he introduction of specialists, on

`tem
porary hire, from

 outsidecthe system
 fias com

plications
'

that shouldbe!considered.
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A
rchitect

U
sually an architect w

ill be required: to assist, the diS
trict in.

preparing plans and specifithtions for new
 coostruction,or

rem
odellingof existing space.

,T
hus, there is a governing body. It w

ill either act as the
.

'steering com
m

ittee, w
ill insert itself into the steering

-

offim
itteeby asking others.td be m

em
bers!, or w

ill ask a
,

IgroU
p to serve as an ad hoc steering com

m
ittee. A

ssum
ing

that the lastchoice has teen m
ade, thetom

position otthe
'steering C

om
m

ittee is of-param
ount Im

portance and the
siz)B

ecorries a problem
. G

enerally, a steering com
m

ittee
[could fall betw

een nine M
em

bers and fifteen m
em

bers. It
-

can be expanded to a larger com
m

ittee on occasion
including m

em
bers of its subcom

m
ittee's. A

lternatively, a.
large com

m
ittee can be adkedto serve -100

m
em

bers plus'
or m

inusand tae organized' into the steering com
m

ittee
and subcom

m
ittees.

S
ubdO

m
m

ittees are set up as study com
m

ittees on specific
tasks to be undertaken,as a P

art,of the plan. A
subcom

M
ittee m

ight be developed for each of the m
ajor

topicssuch as, how
 m

any students?, w
hat program

s?,
w

here offered?, im
pact of year-round program

?ietc.
F

or exam
ple, a S

ubcom
m

ittee attem
pting to deal w

ith the
question ofw

hat instructional- program
s should be offered

could include, in addition to their support function,
the

follow
ing kind of people in inform

ation/learning roles:
.

a) S
om

eone from
 the S

tate agency engaged "in
developm

ent of a-m
anpow

er inform
ation system

 T
riode!

b) Local personnel officers
-

.
"

c).G
uiciance people frbm

 the schools
d) U

nion repreS
entatives, particularly if there are

apprenticeship and talon m
em

bership"problem
s

e) S
tudents and .parents4

T
he A

m
erican Institute of A

rchitects at 1735 N
ew

'Y
ork

.

A
venue N

.W
., W

ashington, D
.C

. 20006, w
ill happily

provide suggestiofison how
 best to select and em

ploy an.
architect.
C

O
nstructian M

anager
S

ee Linn S
m

ith's bboklet cn "C
onstruction O

ptions" for a
discussion,cif the role and.perform

ance of a construction
m

anager.

E
ducational C

onsultants
T

hese are tem
porary em

ployeesof the school system
 w

ho .
bring w

ith them
 a considerable experience w

hich m
ay -be

lacking in the school system
 and an ability to broaden the

S
pectrum

 of choicesthal the. school system
.selects from

.
E

ducational,C
.onsultantsrare not designed to m

ake your
decisions for you. T

hey can help you.
-

!'

.
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T
he'planning team

 and the planning procesp has brought
0

you dow
n the path of educational 'planning preparatory

and .basic to facilities planning.
0

.
T

hree booklets in this series take
you the rest of the *ay:

cc
bm

.13subaker "F
acilities O

ptions"
S

tretch your m
ind w

ith'this'exposition of the w
ide v.ariety

cc
of ,W

ays.people are dealing w
ith vocational facilities.

C
C

C
C

<C
C

0U
-

.co

P
eter T

arapata "P
lanning F

or C
hange"

A
 stim

ulating discussio'n of keeping options opem
.in

building for change and developm
ent of aprocedure for

,facilities m
ariagem

ent.
',Linn S

m
ith "C

onstruction O
ptions"

A
 pentrating.look at a w

ide variety of
neV

 w
ays to get

-
better buildings.
and don't forget frequently to return to:
W

illiam
 B

lurock "G
oals and O

ptions"
.

.. or w
hat it is all about.

a



A 1.1

5S 28
1.

3

an IL 0

9
0.

2,5
1 71M

, 11111 1.8

1.25 1.4

V:kt11"A J, 111[114 if_ CHAR,



-

s

'EA.007 157 , 4
t

- Planning-Programming-Budgeting Systeps: Revised A
. . 1

. p t ' -x . ---p - Edition Including Exchange BibliographieseNG. 121 and
.%4.,, s " '

. . 1, -* No. 183: Exchange Bibliography No; 2.89.'.' i "--
,- ;INSTITUTION Council Of Planning Librarians, Monticello, Ill.' `

TITLE

DOCUMENT RESUME

ED 106 964

'ILITVOR N', _Tudor, Dean

PUB DATE Jun 72
NOTE 30p.
AVAILABLE FRO;. Council ofiRlannin/g- Librarians, P.O. Box 229,

Monticello, JIlindis .61056 ($3.00)

1

EDRS PRICE
DESCRIPTORS

/

MF-$0.76 HC-$1.95 PLUS POSTAGE .

*Bibliographies; Goyernment (Administrative Body)';
*Management Systems; Planning; *Progtam Budglting;

-Resource Allocations; *Systems Approadh

ABSTRACT .
This bibliography is intended to inform

administrators of the availability and wide scope oft
programming-planning-budgeting systems (PPBS) and their applications.
The basic objectives of PPBS are: (1) to define jurisdictional
objectives clearly 'and to relate them to defined ne4is and goals; (2)

to stimulate the indepth analysis of all ex*ting and proposed new
programs in terms of their. costs and benefais; (3) to link the
planning and .butgeting process through the annual review of multipfe
year plans; (4), to measure actual and planned performance; and (5) -to
provide a systematic way of integrating all these elements to arrive
at a more effective system eor the allocation and management of
resources' (AUthoi/MLF)

1

4

,



". I ' i ,

I. ' k
Council of_ Planning Pbrarians EXCHANGE BIE(LIOq-RAPHY
*/ .4.(...

I' I . 1

.
.

JUNE 1672
* \ , -.

PLANNING PROGRAMING-N I NO PROGRAMM I tIG .BY DGETINTSYSTEMS: Revised editiorti

including Exchange Bibliographies No.421 and,No. 1,81

Dean Tudor, Librarianr fl

Ontario Department of Revenue

S DE 1!TME. NT OF HEALTH
t CmicAroDuweLFAc.

:r
EOL.CATFON

% %
wt. .40.. 4 ? )%

%

' e urEPfio,* 4-1 0+_

OA*

a.

. P.

a

4

Mrs. Mary Vance; Editor
Post Office Box P29
Monticello, kllinpis 61856

4

to

0



ti

.

COUNCIL OF PLA1JNING LIBRARIANS

.7

Exchange Bibliography #289

BLAVING-PROGRAlcilING4UDG,t):NG.SYSTalS;

4/eviSed.EditionIncluding Exchange
Bibliographies #121 an #lp

by

Dean Tudor,-Librarian
Ontario Department of,Revenue

ETEcaMYL2

. The increasing covple)dty of modern life and the public's
demand for administrative goverrinehts'oxiLall levels to provide.
services gearep to this life.have made'the task of policy, makers,
planffers, and managers' within the jurisdictional areas increasing-

.

ly difficult. The-range-of problems, the possible range of res.,.
lapses to these ,problems, and the-chronic shortage -of funds to

.47
fulfill all demands, calls into question old methods of establish-
in g priorities,' designing appropriate pTograms, managing opeations

41- and'Controlling budgets.. These "old methods" were Probably adequate
/for the conditions which prevailed when they-were developed; how-
ever, it is,now recognized that there are a number of w6knesses
inherent 'in the "old inethod":

on.
A C. .*

(a) vagueness of objectives;

Tiey. limited analysis of alternatives;

(c),paAial costing of programs;

-rs
(d) inadequate consideration of future'yearimplications :

of present decisions;
. s

%

(e) short review and decision period;
.

(f) emphasis on expenditure control instead of perfor-
mance; 'end

.
. .

.0 (

(g) gab between Planning, budgeting, and control.

In the last few years thepe has emerged a body of knowledge
and a group otechniques,'Which can provide great assistance- to
Tolley makers and managers in their Work. The systet or manage-
mentapproach kidwn as Platning-Programming-Budgeting (P.P.B)

- 'sometimes known as Program Budgeting,is now employed in a number
of jurisdictions for this purpzse. P

A reaping of the lite'rature on P.P.B. can lead to, two distor-
ted views on what the system is and does:



.
a .

;' '7,-; '2. 'Ok.lexchange Bibliogr'aPhy #289

10.n the one hand, a number;of,papers and lectures have1\appear-
ed making P.P.B. synonymous truth abstract, advanced, mathematical
Systems Analysis. This apprbach, in its emphasis on the use of
complex mathomaticalliModels buildingl.programming and optihizing
technique's, creates the impression that'aP.P.B. system cannot
exist unless these sophisticated econometric and Mathematical'
models are empl6yed. 'Nis might betballed the "abst?It theory"

.

..

'Anatlakit viev4mbigh is pften presented ,reresents
an advanced'adcounting and.controlisystem. In this view, the
essential ,elements are a new way of presenting budgets and con-
trolling Expenditures. These changes are accompanied-lethe in-
clusion of longer range projections of costs anc the 'introduction
of a form of performance reporting. This might be called the 1

"book-keeping" approach.

Neither vievis adequate or acceptable, if,a P.P.B.System Is.

to, perform a useful function. To some people, the "abstract theory"
:view seems to irnply that ths entire decision-making power can be\
turned over to the Systems Analyst and that managers become wholly
dependent upon the mathematical wizardry of these analysts. An`a --

lysis of issues, obj6ctives and alternative courses of action is
the backbone of a well functioning P.P.B. system; but the inferen-
ce that only very sophisticated analysis constitutes P.P.B., or
that P.P.B. cannot exist without sophisticated analysis is danger-
ously misleading. Often the greatest\insights come from orderly.
but essentially simple'analyses.

If on the other hand, the "book-keeping" approach were ade-.
quate, andmothing.but the basic ways of subAitting plans and
estimates and of reporting on operations were changed, the system
would be a matter of substituting one form, of paper for another
mith no essential change in the basic thinking and analysis. In,
fairness, there is no real evidence that*authors and lecturers
intend to create either of these impressions, but'these impress-
ionsdo seem to emerge in .the minds of readers and listeners fairly
frequently.

A good .P.P.B. system will reqdire a number Pfistandarqped
iprocedures and reports, and it mill undoubtedly encourage tge use

of A4vanced analytical tecbniques,when they are needed. Its
essential value to managers zomes, however,,not from the techni-
,ques used'in analysis:Or the formsused i- reporting, but from the
degree to .which it assists in the attainment of excellence in
planning, resource allocation, and management of operations.

The asic objectives of a P.P.B. system are:
.

w .

.(a) to define jurisdictional objectives clearly and td
' . relate theM to defined needs and goalsr

1
.

f
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(b). ..to Stimulate ,the in-:depth analysis of all existing

e and prdposed new programs ,in terms of the casts
and doenefil8 ;, - ... . : -

.0 . ,
a .

,(a) toull.hk the planning' and eadgeting process through
t,he'innual reviO' of' multiple yq:iiIr plans; . .

- I. .
', 4.-4

r . rid) to measure aatual ce,,Dlanned.performance;: 'and
1 4:: V

. 'w

17; . / ; ( P 'to provide a systemat c""way of integrating all of
1. , .

.-.
these elementsin order to arrive at a more effec-
tive system f*, the'alldcation and management of
.resources., : . .

,, - ,

- The a action or E.P.B. systems, b13? :more and more governments
usually sme s 'that , those' agencies whiCh. advise, report to, or rely

on governments must begin to thihk in terms of P.P.B... Their crit-
eria for ,ellaluation, muist,'clasely approximate the needs of govern-
ments for input into He P.P.B. sySt m. The main criticism leveled
against state Planning is that the ate' has failed to take advan-
tage of new management technology (P:P.B. systems, information
systems and analysis, modeling and simulating). If this is, true, , .

then the folloWing biblioe.aphy should be a Worthwhile step towards
inforMing state agencies of ,the%availlbility and Bide scope of. P.
P.B. systems sand its appli. Cations. L

,
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