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AN UPDATE REPORT CONCERNING THE

NEEDS FOR TECHNOLOGY- TYPE PROGRAMS IN REGION 5 '
ThE KOKOMO AREA IN INDIANA | .

. -INTRODUCTION

»

There is growing evidence that unless research results and hiah
technology are applied,"productivity increased,.quality of product
inproved, and.costs reduced, existing U.S. Firms'will be less able to
meet compe{ition and survive, much less grow. ~ln addition to tne-
necessnty for survival (and for hope?uyly gnewfn) of exisfing lndiana
Firms. a broader diversification of industrial and besiness firms
must be broegnt into lndiana-communitieei |

Basic to the application oF'high'technelogy'end inereasedl
productivity}is a qualified and competent"WOfk force fn alli
inddstrieé. New emp loyees must be prepared with tne Knowledge and
skills required to meve eFFectiVely into work-settinys of growing
eomplekity. In addition, appropriate continuing education is
essent;al for adults.now employed or seeking employment.

f&idence in this report supports the need to ~expand, the current

Engineering Teéhnology and Computer Tecnnologyﬂgnggrams-being offered

in cooperation with Indiana University Kokomo (IUK) fampus by-adding

the Pupdue associate in applied scnence_(two vear) program in

Comﬁﬁ:er lntegrated Manufacturing Technology (CIMT). Data presented

in this report include authentication of the following: (1) a need:
exists to prepare new entrants 1nto the local work force with the

know]edge and qualifications which can be attained through studies fn

¢

manufacturing technology, (2) Purdue technelogy programs and.
laboratories now in place at UK are of the nature and scope which

facilitate and complement implementation of the CIMI program (in

LN

N

',

) !

L)
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. g .
fact, many of the courses now being of fered and Facilittes available

are.applicable) and (3) Kokomo is an fdeal location FQr this program

.. due fo the'size and.types of 1ndustry in this region and the support

¢ . N
v '

of |ndu§triaiists.
ih éssence, this study, and the condlusions and recommenclations
made herein, are én important response to the greater Kokomo area
. technical manBower_needs.' Implemehting the recommendations macie would
constitute a positive step in hel;jng.ﬁore of the individuals who
lfve there, fhe firms they work in} as well-as'improving the econdﬁy
‘oF their community and the State.
: This manpower report, is the result of a viable partneréhip'and ‘
> cooperation amoﬁg educators from Purdue and Lndiana‘vniversities and
_'repreéedﬁétives from industries and key organizations in the G;eatér
J Kokomo Area'(Ecanomiq Region’S); Prevfous manpower reports related
to this region include::

Manpower Report 66-7, "Selected Technical Education Needs in
Howard County, Indiana, ‘The Kokomo Study,’ " 1 August 1966.

Manpower Report 68-1; "Computer and Electronic Data Processing
Manpower Requirements, Kokomo,"” 1 March 1968.

Manpower Report.73-2, "A Report of the Population and
Characteristics of High School Seniors in Indiana’'s Economic Region
‘No. V (The Kokomo Region)”, 5 April 1973.

_ Manpower Report 74-3, "Manpower Requirements for a Mechanical
Engineering Technology (MET) Program in Kokomo, Indiana Area,” 15
November 1974. . ' )

_ Manpower Report  80-2, "Postsecondary Education in Indiana:
Enrollments and Educational Attainments,” 24 September 1980.

Manpower. Report 83-2, "A Manpower Study Justifying the Needs for
a Bachelor of Science Degree Program Iin Electrical Technology at the
Indiana University-Kokomo Campus.” September®l, 1983.

o~

2. BACKGROUND: POPULATION AND EDUCATIONAL ATTAINMENTS

A. Demographics: Reqgion 5 and Internal Counties ‘!! .

(Plus Grant County)

Region 5 is made up of 6 counties (Cass, Fulton, Howmrd,-

Miami, Tipton and Wabash). .Data are also presented for Grant County
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o

which is adjacent to Howard Countywn This region is projected to
grow by nearlf 10,000 people between 1980 and the year 2000 (from
240,400 to 250,200) asgrowth rate of 4.1%. The largest county 3n

ot

_this region is- Howard (Kbkomo being the pfincipal city). Howard
9ouhty’s‘curhent populaeion is about'B?.OOO and‘it is projected to
_ihcrease to about 90,300 by the year 2000, a -growth rate of nearly
4%. This increése_is largely due to "natural causes," i.e;. there
will be more births than dgatﬁé} (The number of births now averages °
nea}iy 1,400 per year, however, births ére expected to drép to about
1,200 per year by thé year 2000.) Populatién growth.in Howard y
Coungy would be higher if the current’heﬁ out-migration coﬁld be :
Jreversed (which’may be possible if the economy in Kokomo continues
to revive 5trongfy). ) ' , o o |
‘Grant County"héd a population of 80,900 in 1980; however, its
populatioq " phoqutéﬁ to decrease to 74,800 by the year 2000, a
7.5% decrease. ‘'Tipton has the smallest population (l6.800ffwhich is
expected to decrease slightly invsize through 1990. .
Significantly, Regfon'S has a projected-decréase in actual
numbers in all of the younger age-cohort groups. The_lgggg pro.jected

fncrease in population is expected in the 35 to 54 year age garoups:;

this is largely due to the Post Morld war'll baby boom. This
"bulge" in the distribution of population has significant manpower,

n

‘economic, and educational implications that should be considered in
related policy making and planning for the future. The 35 to 50

year age groups will'constiéutevthe bulk of the Region’s work force

for the next twenty-years.‘ ‘ | . : : .

Another age group of importance is the continuing trend for a .

'larger percentage of the population to be in the older age cohorts




, . ., : o
. - (i.e., 65 th 74 and 75 and over). ' | o
Table 1 11lustrates the highlights of pbpulation changes by o

numbers and percentéges. Detailed population data for the State of

zyo change
Source:

. Projections, 1985-2020."

74,800

Dated 1983.

Indiana and the . counties being reviewed are presented in another
report, "Selected Population Data for Region 5 plus Grant County-- l
1980 to theoﬂear 2000." August 1l, 1983. "Purdue’s Office of
Manpower Studies. : ¢ .
e . TABLE 1 ° ° . . |
POPULATION PROJECTIONS FOR REGION V PLUS GRANT COUNTYl/ s
1980 . -_1985 1990
5 Year 5 Year
, Percent .Percent o
“ Number Number .Change . . Number Change -
" INDIANA 75,490,200 5,568,000 1.4% ~ _, 5,673,900] - 1.9% -
REGION V 240,400 242,100 -0.7% 245,100 1.2%
Howard, 86,900 87,300 K 0.5% 88,300 1.19%
Cass 40,900 . 41,000 0.2% 41,300 0.7%
Miami 39,900 40,200 O.B%Q, 40,800 1.5%
Wabash 36,600 - : 36,700 0.3% 37,100 1.19%
Fulton 19,300 20,200 4.7% 21,000 “4.0%
Tipton - 16,800 16,700 -0.6% 16,600 -0.6%
Grant 80,900 78,5004 -3.0% ° - 77,000 -1.9%
1995 2000
. ~ ,0 Year 5 Year .
Percent Percent
Number Change Number Change "
INDIANA 5,772,200 1.7% 5,855,500 | 1.4% ,
Region V 247,800 1.1% ' 250,200 | 1.0% 7 &
Howard 89,400 1.2% 90,300 1.0% :
Cass 41,600 0.7% 41,900 0.7%
Miami 41,400 1.5% 42,000 1.5%
Wabash 37,300 0.5% 37,500 0.5%
Fulton 210500 2.470 I210900 1097'
Tipton 16,600 NC* _— 16,600 NC .
Grant. 75,800 ~-1.6% ° -1.3%

Indiana University Division of Research, School of Business

and the Indiana State Board of Health. ™"Indilana County pOpul%tion
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. There ‘s eVidence which indicates that
' . 1
productivity and per,cap]ta |ncome are *

essociated with eguoetional'leve;. 'There are
much data which’show that the highe: the
eoucetionai level, the nigher the wage and-
salary earned and the lower the unemployment

rete. ggg |ng1ngs g;g ggrticulaglz relevant to ndigna and to
tg count#es in Region 5, because the gogtsecondarz edmcational

-—.——.—-———

coiiege-level educational ettalnments in lndiena--and in Region B——

L

are evident in Table,z.

-

e . . "TABLE 2

1] * .
0 v »

.EDUCATICNAL A1TAINMENT OF ADULTS* IN
THE UNITED STATES, INDIANA, REGION 5 EP ITS INTERNAL COUNTIE
. PLUS -GRANT COUNTY. 2

No. of ' Educational Level o
_Adults Elem 1§ High School College
225 Yrs ' 0-8 Yrs | 153 Yrs[ 4 Vrs “1-3 Yrs | 3T YTS :
UNITED STAYES 132,775,652 | 16.4% | .15.3% | 34.8%7% T15.7% | 16.3%
INDIANA 3,135,772 | 16.6% | 17.1% | 41.7%7[ 12.1% |- 12.4% ,
"REGION 5 ° 138.355 | 14.9% 16.4% | 47.6% | 1133  9.8%
- Howard’ . 49,659 1 15.2 16,3 | - 45.6 1t.9 | 11.0
. Cass - .24,387 | 12.5 17.7 | 50.0 10.9 | 8.9 L~
Miami | 21,905 | 14.8 14,9 @ S0.1 |- 12.3 [ T«9 1 .
Wabash T 20,707 | 15.6 17.5 | 44.8-| 10.3 | . 11.8 ~
Fulton - 11,715 | _15.2 16,3 | 49.5 10.5 | 8.5 |
Tipton - " 9,982 | T17:7 14,7 | 49.8 9.6 & 8.2 ‘
Grant ’ , 46,199 | 17.1% 20,29 | 4z2.20% | 10.74 T

*25 years of abe and older

g{Source: U. 8. Bureau of the Census. 1980 data.

’

LY

L XY




3/

K)

w o ) . .

cC. %tatements of Governor Robert D. Orr [

"TECHNOLOGY and Educatlon. a Key to Future Prosperlty."

Th'o was the title in the feature article in Educator’s,

.

Edition.i/ a'puplication of the Indiana Depertmeht of -
Publie instrqctidh. The article was written by Governor Robert D..
Orr. He-stated.thaf economic recovery célls for enormous effort "to

'work/ogr way baek to a more prosperous condition," and he stressed 3.
. . . : . S| .
that application of technology was the key tc our progress. He ‘asks,

’

M"Will the Heosier.popqlation be trained for these ney Jjobs? Will the

jobs ‘be there for those Hoosiers who are trained?" He emphasized the

o

-

néed to tackle these issues.

Oon dnqther occasuon, "the Governor made a speech to the Indiana
State Board of EducationA/-and sajd that Hoosiers mué% look to
higher educatfon to help solve the State's social and economic

° :
problems. he.said "Education must’ go hand in hand with economfc
development if the State is to become.a>edciel'and economic leader.

)Fof the 1990’s and beyend." He called for better training to
improve- knowledge and .skills needeq to pursue careers in hlgh

technology Fl@]db. - : ‘o )

3. THE NORKFORCE I EGION' 5

. There were mpre'tha‘n 78,000 employees ,l' !
Region 5 that worked in more than 4,300 Firms

as reported by'the Indiana Employment Security Division (4th Quafter

1982 data). The largest industrial division was Manufacturing with

nearly 33,000 people who worked in 320 firms. The largest groqp

.(more than.13,000 employees) within the manufacturing division was

_yolume vli, No. 4, 1983. Jirst page.
Reported in The Indianapolis Star, 10 December 1982, p. 22.




. emplOyed in 23 firms that manufactured Electrical & Electronic

DEE o . ‘.‘ -\‘ ' . /

Equipment and Hachinery "The next - lakgest divlsqon was Services

(nearly 17 000°employees in 1.100 Firms. Followed by 13, Oab who' S

? 1

warked in l, 300 Reta\l Trade establ ishments.

1]

O

See Table 3'on'the next B!ge for Reglon 5 employment ‘as reported 5?“
the Indiana Employment Security Division. " ' 3 N
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- S TABLE 3

. - . EMPLOYMENT AND NUMBER OF FIRMS IN REGION 5 -
~BY. INDUSTRIAL -DIVISIONS AND LARGER SUBDIVISIONS*
(4TH QUARTER, 1982)
' : ' ' : . egion § .
S.1.C. £mployees Firms
P Type of Business/Service . Code(s)|. Number Pertent| Number Percent

bAgriculture 01-09 1411 1.8% ° 92 = 2.1%
- Agricultural Production - Craps (01) ¢179) (23) :

b Mining ' T 10-14 87 A% 10 2%

*> Construction. - . 15-17 1586 2.0% 440 10.2%
Special Trade Contractors : A (872) - (250) :

D> Manufacturing. 20-39 32793 . 42.0% 320 7.4%
Food Products {20) (1805) {29) .
Fabric Products . (23) (852) (7)

Printing & Publishing . (27) A1108) - (38)

Rubber,& Plastic Products (30) | (1152) -{L ;

-Gtoha, Clay, Glass & Concrete Products (32) (856)

,Primary Metal Industries (33) |. (4423)° - (18)
. "Fabricated Metal Produéts (34) | (2274) (53)
) Machinery - (35) (1430) (61)
‘ Tlegtrical & Electronic. Hachinery - (36) (13031) (23)

- ' Transportation Equipment (37) (3252) ¢ (8) »
® Transporation, Communication, & Utilitfes 40-49° | - 3213 4.1% 182 4,2%
Motor Freight Transportation (42) (1116) |- (o)

* Communication - (48) (732) (24) - %°
‘Utitities co (49) (651) .. (22). N

> Wholesale Trade | 50,51 - 2607 3.3% 329 7.6%
Durable’ Goods - (50) (1217) ' (170)
Nondurable Goods v (51) (1390) (159)

DRetaH Trade ‘ . 52-59 13087 16.8% 1344 31.1%

. . Bullding Materials - (52) (694) (101)
General’ Merohandizing ' (53) (1769) . (50)
Food Stores \ (54) (1939) (132)
Auto Dedlers & Gas Sekvuce Stations ©AB5) | (1605) (242)
Apparel s : (56) - (630) (108)
Restaurants § Bars /s (58) | (4484) (357)

® Finance, Ipsurance, Real Estate 60-67 . 2640 3.4% 312 7.2%
Banking (60) (1278) (23)

D Services o 70-89 16624 21.3% 1112 25.8%
Personal Servicus:® \\\ (72) - (642) (1§&) °
Business Services - . (73)  {°(585) (86)

" Health Segyices ) 'Q (80) (6541) (282)
Eduzational Services o . (82) (5616) (10)
Soclal Services ¢ " (83) (877) (44)
Hembershlpvérganizations . (86) (721) g;9) ,

- P Public Adfinistration : < 91-93 3987 5.1% M7 a.1%

local - (93) (23%4) (64)
State ' ’ (92) (474) (84)
Federal - ; (91) (1159) (29)
?’Total Business/Services « - 78035 100.07% 4318 100.0%

*IESD Data: Includes only employmgnt bovered by Indiana Employment Security.
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4, HIGH TECHNOLOGY : (‘ﬁ ‘b\r {\ "
A. Imract on Mgpgower , :

 More and more concern is being expressed about the qualifica-

tions of people in the work force. An impreséive recent article iIn
the Changfng Times titled "Get tH; Jump on Tomorrow’s doﬁs"é/
refterated that high technology applies to upgrading most current”
industries as well as to emerging ones. Some specific qdotes
include:

"Welcome to the post-industrial revolution. Whether you work
in a plant -or a% office, a store o;\a lab, in goVernment. business
or heavy fndusfry. the way you do your job is changing. Basic
'1ndﬁstr1es. manufacturing processes andkforms of work with;which

L ]
workers have long been comfortable are in the midst of a bumpy

all aspects of life....
“ v °'”For thousands of workers, the last few years have been
dévastatiﬁg. Many wﬁo have been laid off from_fheir Jjobs in thé
auto, steel, rubber and ofher basic industries will never return
to their faé;orfes,...

"Aldl of tomorrow's good jobs won't be in new occupations. The
revémped and modernized smokestack Iindustries will still employ a
sizable segment of the work force. . but .

“The notion that workers who have lost jobs insthe core

industries can simply move over to the high—téch Industries is

overly simplistic.... K . '

N

.Q/AUQust issue of Changing Times, 1983, pp. 27-31.

)

e 13 -

tranq;;ion_to an era shaped largely by the impact of technology on

. .




"There are shortages of specialists in such positions as

electrical and elegtronics technicians, numerically controlled
‘machine maintenance and“repaﬂr-téchnicians:'and instrumentation
technicians with microprocessor badkgrounds....

"Education at all levels will be necessary'toqsmooth out the’
coming shifts in the work force.”

Excerpts from BUSINESS AWAKES TO THE CRISIS -IN EDUCATION, .

/Businessweek, July 4, 1983 | | |

"The qqality of the work forcé ié a critical concern for
executives analyzing how to reestéblish.AmerIcan competitiyenéés
in world markets. Already, according to Frank T..Cafey. chairman
of Intérnatfonal Business Machines Corp., some major suppliers may
gsoon be unable to meet-éheir éommitmeﬁts to IBM because they lack
the needed qualified -personnel. Many companies are being forced
to offer increasing amounts of. training so new workers are able to |
use mote sophistICéfed machines and processes. Such lack of
trained personnel wofries have bgen'around for some time, but
suddenly firms such as IBM; machine tool makers and countless
otgep businesses are seeing them as national problems of crisis
préportions, “

To meet 1ts work Porce needs business will ”havé to work with
us to mold school systems that can delliver for them,” says
Governor James B. Hunt, Jr., North Carolina, the co-chairman of

the National Task Force on Eduqation for Economic Growth."

% N ®

™

The above excerpts are further indicators of the statement made

in "Samuelson Economics" textbook, Eleventh Edition, page 77, where

he writes "Technological improvements, better capital goods, and a

10
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more highly trained work force have raised production faster than
. the growth of population." His data show this trend has continued
from 1890 to the present time.

B. Multiplier Effect of Adding New Jobs in Manufacturing

The addition of a new manufacturing plant or expansion of an

existing one fs highly significant to a community. The summary
below illustrates the favorable impact of new jobs.
. Multiplier Effect of

Adding 100 New Mfg. Jobs
Over Five Years '

-Sﬂhmulates 458 add\tional new Jobs in service and supply sectors

BAdds 8.9 new kusiness establishments

BBank deposits rise $3.1 million

®$882,000 in increased local property taxes

w$27,500,000 in additiona! personal income

SCURCE: Univ. of Kansas Study, 1983
Of course, the opposite effect is felt when a firm moves out or

reduces its employment. It is clear that a community must do all
possible to keep current firms productivé and encourage expansion,
and to attract new ones. A common denomfnator to these goals 13 a
trafined manpower Fofce: this means both an adequate supply of new
young technical program'graduates and continuous retraining and

upgrade training of adults in .the work force.

5. MANUFACTURING PRODUCTIVITY GROWTH IN THE UNITED STATES AND OTHER

INDUSTRIAL NATIONS®/

The facts need no embellishment; manufacturing productivity
growth in the United States has been on a relative decline for years,

thus lessening our ability to compete in both domestic and world

Q/SOURCE.- The Society of Manufacturing Engineers, One SME Drive/
P. 0. Box 930, Dearborn, Michigan 48121. 1 December 1983. '

11 15




markets. (Japan, Sweden, ltaly and FranéeAhaQe had higher rates of
productivity growth tham'the U.5. since 1960.) Yet, manufacturing has
always been the linchpin of the American economy; it accounts for
about 25% of GNP, and is the Nation's-princibal wealth-producing
activity. Thus, steps must be taken to restore America’s
manuFacturing productivity growth if we are to avoid endangering the.
Nat ional economy and; ultimately, the'welfare of the Nation itself.

A major contributor £o this problem is the inadequate supply of
academically dﬁa&ifled manufacturing engineers énd technqlogists. In
1983, of the 1,314 accredited engineering proérams in the‘United
States, only three were in manufacturing engineering: of the 726
acqredited'eﬁgineering technology programs, only 118 were in "W.-'a

manufacturing engineering technoloéy. , I

NOTE: ‘Mbch valuable data and materials related to the training of
manufacturing engineers and techno;ogists have been proVidednby the
Society of Manufacturing Engineers. They are pe;tinent to the
planning of training programs in this field.

6. METHODOLOGY OF COMPUTING TECHNICAL MANPOWER AND PROGRAM NEEDS

In view of the foregoing sections, the next step is to determine
what the specific technical.manpower and related educational needs
are for Region 5. The methodology applied is described next.

L
A. Manpower Needs

The techniques.appliéd'involve the following steps: First, a
determination fs made by Standard Industrial Classification Code
(SIC) Of all the various manufacturing and service firms which
previous studies have indicated employ persons trained in technical
programs, The secondustep is to make a listing of all the firms by
S1C Code and size of employment in Region 5 that were identified in

Step 1.
12
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Third, a determination is made of the proportion of employees

in these firms that are employed in:occupaETBhs waﬁ‘SRiiiéﬁénd
quallf!cations applicable to technology-type training'programs.

These occupational distribution factors come from a National

manpower study made by the U.S. Department of Labor which 1den£iFied
every occupation normélly found in each type (classification) of .
industry. The study results are reported in the Q§§.Z/ The OES ‘

| report presents the percentage of people in each occupation normally
found within each t;pe of Lndustry. ‘For example, a cértain.percgntb

,/“ of a givenbtype of manuFacturihg firm’s employges are made up of

specific types of engineers, technicians, Elerks.:draftsmen.'tool'
and die makers, machinists, etc. By applying fheseﬁemployee.
percentage factors for each'pértinent occupationfthét are related to.
gechnology programs, one can compute the ndhbers,and types of |
technicians normally employed in each industry. Aftér the

'proportlénal number of each type of occupatlon under study thaﬁ s

| employed is determined, the next step is to apply the norhal
attrition and turnover from that occupation, as well as the

~anticipated growth in order to calculate the annual recurring

requirements for new personnel.  Adjustments are made according to

recommendat fons of labor analysts.in the State Research and

Statistics office, Indiana Employment Security Division, local

“fndustry rebresentatives. and previous studies.

Z/Qccupationa gmployment‘ﬁtatistics. Staffing Patterns in the
Manufacturing Industries in Indiana: 1977 and as revised. ° Research

and Statistics Section, Indiana Employment Security Division and U.S.
Department of Labor, February 1980.
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Finally, the requirement for upgrading and retraining adults
now in the work force must be determined. These are critical data

for a number of reasons. One is there is a growing proportion of

adults between the ages of 35 to 49, and secondly, educational
programs are Justified not only on the basis of adequate Job
opportunities for new graduates, but ﬁn ;ddition. needs for
continuing education of adults, both ‘'now and-in the future.

See Tables 4 and 5 for calculations of selected technician ,

needs in Region 5. "
B. Educational Program Requirements 2

L3

Educational program requirements are based on both quéntitative
and qualltaflve coﬁs?derétlons.. If the ?alculations described:above
result In determining that sufficient nuﬁbers of a certain type new
technician aref}equired on an annual recurring basis and fﬁe
upgféqe and retraining of working adults in that type of workeis
significant, then the specific related edu&étional program
(curriculum) is jdentifled. As a rule, an applicable:exiéting
program is found to bé pertinent to prepare iﬁdividuéls'With the
deéired skills and knowledge. Occasionally,_it’is néﬁessary to
recommend modifications to existfng programs or even to recdmmend a

«

‘new one. Normally, a local industrial advisory committee is formed

“"to assist in.the planning for and implementation of each technical

program.
C. Review égg ggnﬁgggggglgg
”lt.is of benefit to involve representatives from local
industries and'members of appropriate agencies in the review oFAdafa,
conclusions and recommendations. Letters of support and concurrence

are valuable additions to manpower studies. (Such support fis

14
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~amply provtded for in Region 5 as described later in this report.)

7. ANNUAL RECURRING REQQ]REMENT§ FOR TECHNICIANS IN REGION S

Based on the employment data presented in Table 3, and applying

the methodology describec earlier, the technician-type manpo@er'

training requiréments for Region 5 counties are as.described helow.

°

A. gggineerjgg'Teéhnician.Trainiqg Requirements

The data confirm impressivé needs exist in Region 5 to train

new engineering technicians and to provide related”training\%&\

~upgrade and retfafn adults.nﬁw in tge workforce. Ihe needs Fofx%hg_

Purdue programswin'Electrical and Mechanical Engineering

technologies programs QOW‘underwaQ in, Kokomo are reinforced by the
updated,informétion in this report. . See fable 4 for related

details.

B. Computer Programmer Training Reguirements

. ‘Emerging training needs of significance include the

preparation of new computer prbgramming specialfsts. the
upgréd}ng or retraining of adults now in the woFkForce who are
working as programmers, as well as the need to familiarize others |
with computer applicatﬁons in their work and in their studies. Based
on the employment data presented ih Table 3, and applying the

n methocdology descr ibed earlier in thisvreport. the soundness of the
deciéion to offer the ComputervTecﬁnolqu program in Kokomo is

confirmed by these more recent data. (See Table 4 for specific needs

For programmers in Region 5.) .

D BEST COPY AVAILABLE
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" Computer Ihtegréted Manufacturing Technology - -

One of the technology programs of signifitance

fneeded in Region 5 is Computer Inteérated ManuFacturihg

Technology (CIMT).* A relevant program buflt:-on local
needs should be designed to meet technician requifements
rela;ed to moderh ma%ufacturing.processes::the.program shquld inchde

" considerations of a foundation in mechanicél and electrical
‘engineering technology.courées. plus coursés such as modern technical’
graphics, computer applications in industry (e.g., CAD/CAM),
manufacturing processeé.and supervision. .An adequage,base'qf math,
physical'sclences. and communicatfon skills.is also very importanf.'

o The CIMT program should be designed to prepare technicians_whb

“can pefform effectively in industrial functions betweeen §roduct

design aha prpduct,margeting. and who'have‘the foundation to continue.

to learn and improve. . o . .

It . is necessary for the technician to understand and apply

proper procedures in manufacturing processes and methods of -~ -
production; also frncluded. is the ability and Willingness to helb plan
the practices of manufacturing, apply the latest techniqueg, and to

‘help develop the tools, processes, machines and equipment; and

finally, the technician should help to integrate the facilities,

manpower, and systems for producing qual ity products and services

with.optimél'expendituré.g/

*NOTE: The CIMT program is being implemented on Purdue's West
Lafayette Campus in the fall of 1984., The curriculum 18 being
Q/Paraphrased from the definition of manufacturing engineering

technology as presented by the Board of Directors of the Society of
Manufacturing Engineers.

16
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hw_fvnvitechnalogy+uwAnwindustnia1~adviseryvbommittéé”w111’assistgiﬁ

refined by a faculty committee c mposed of repfesentatives from_thé~
departments of e}ectri&al and mec@anical engineering.technologies. | ‘
computér_technology..tqchnicai graphics, supervision and industrial
program devélopment and related actions. -

It 18 esSeanal that this typg of program be planned, °,
fmplémehted..evaluated and modified as needed with the assistance
of a 160&1 In&ustrial adviéory committee representing |
manufacturing firms in Regioﬁ 5. . s

The needé Fo& the CIMT proéram cén be gleaned from an examinatiQH
of the needs Fot”techniqians shOWn”in Tables 4 and 5;‘ Pertinent
occupations include Mechanical Engineerjng Technicians. Draftsmen &
Tool Programmers, Industrial Enginegring*Technicians, and "Other"
‘Enginee! ing Technfcians. Eecausé this is a relatively new program
and technician category, the éggg; proportion of "pertinent"
technician occupafion positions‘that articulate with the CIMT prbgram
;manufacturing'industries and placement offices result in an estimate
that CIMT training woul&‘apply'to approxihately one-third of the MET
and EET esaineering technicians and approximately 10% of the
Draftsmen and Tool Prégrammers (Numerical Control) and 20% of "Other"
Engineering Technicians. Using these parameters, it ié-cqlcu]ated
that there is a need for a p;ogﬁam to accommodate up to 35 students -

to prepare new labor force entrant CIMT technicians and for the

* retraining and updating of current employees.** (See Table'S for details,)

**NbTE;‘ Total annual recurring requirements include job openings'-due
to ekpahsion and replacement (i.e., due to retirements and deaphé).L

]

turnover, and upgrade or retraining of adults now in the workforce.
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IN SUMMARY, A CIMT ASSOCIATE DEGQEE PﬁOGRAM DESTAGNED TO
ACCOMMODATE 35 STUDENTS, .,COULD MEET @UhRENT NEEDSL FOR PREFPARING NEW S
HIREE CIMT TECHNICIANS AND HELP TO UPGRADE/RETRAIN ADULTS NOW

'IN THE WORKFORCE. THESE NEEDS ARE GROWING OVER TIME.

"TABLE & -

L | ANNUAL,RECURRING REQUIREMENTS FOR‘TRAINED TECHNICIANS .
IN REGION 5 WITHIN MANUFACTURING, SERVICE AND ALL OTHER INDUSTRIES

Technical ., Annual Recurring Needs for " Retraining

Elploylentlj New Labr Force Entrants b Updating || Expanded.
. &th Q. Pro]. | Expag; Turns [ Base  Exp..to | Base Exp. Grand
Occupation 1962 1985 slonzl Repl.al over!/ Total’ Univ5 Totalg/ Univ;§9 Total
-~ Electrical /Electronic ' | _ - -
. Engr. Techniclans..... 340 396 18 m - 9 8 5 40 Q@ 93
Mechanical Engineering ' :
« Technicians..oieivuees 128 175 16 1 8 3 3 116 in . 4
. Industrial Engineering ) ' ‘
Techniclians..voevirees 31 5 [ 2 2 8 . 8 1 ¢ [ 12
*Other® Engineering - . ' ‘
~ Technicions..vvvvuuesn 112 145 | 1 1 1 r4] 26 [ A, | 4
Oraftsaen § Todl P;ograni/
mers(Numerical Control)~ 112 287 25 10 12 Y] 9 -1 2 21 76

Computer Programsers.... 215 266 1 T 1 36 - 38 26 3 .65

éflndfana Eaployaent Security Division (IESD) data.

2/1550 data: one-third 1985-1982 esployaent difference. .

!/Ietirelents and deaths (generally 3-5%: three times IESD percentage). - :

i/laseﬂ on estimated 5% (5.25% with compounding) loss annually of total number employed due to job turnover.
Data expanded to the universe (coefficient of expansion = 1,053) because IESD data represents only

é/approxllately 95% of total esployaent. ' : : , :

Z/lased on estimated 10% (11.03% with cospounding) annual need for technological updating and retraining.
Holders of an associate degree {n drafting and those trained in the use of computer-aided drafting systeas -

and electronic drafting equipment have the best career prospects. There will be a lessening demand for
tracers and junior drafters. '
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TABLE 5 o ME{M )
 ANNUAL REQUIREMENTS FOR_ N

.COMPUTER INTEGRATED MANUFACTURING TECHNICIANS
(Based on Expanded Grand Total Technician . Requlrementsgin Table- 4}

: Ratio of Calculated
Expanded Grand | CIMT’S to Other| CIMT Tech.
Occupat ion Total Technicians Requirements
Industrial Engineering , SRS —
. Technician.....ceeaus -2 "1 1in3 4
Mechanica! Engineering o . . !
- Technicfan........... 49 _ 1 in 3 .16
~ "Other" Engineering S : *
Technicians..cccoeeeee - 41 1 in5 _ 8
Draftsmen & Tool Program- S ‘ B
mers (Numerical Control) 76 -] " 17in 10 8
TOTALS - 178 2 36

FBTE?‘ The Purdue Technical Advisory Committee (PTAC); in Kokomo is

: made up of approximately_zolmembers répresenting‘key'fndustrjesfin
the area, plus the educators from the Purdue faculﬁy on the Kokomo .
campus. The PTAC committee has specialized sub-commft;ees 3ncluding
one concerning‘thé local need-fof ébd’ﬁature 6f'a CIMT program.

~ Minutes of at least ten meetings (the earliest being 23 narch 1983)

were examined by the author of this study. Some_sample statements‘
from these meetings are presented below: |

"CIMT is highly applicable to the IUK regional inddstrial
needs.” Also, "...(we) emphasize thé need for CIMT gfaduates in:the
Kokomo area, and emphasize th; unacceptabllity of waitin% until the
late 1980's for initial graduastes...” "We want to initiate a”CInT

- o

program soon, we need graduates soon; we are willing to consider

pioneering a program Iin Kokomo to get started.” There were other -
strong statements of need and support by members of both the CIMT

subcommittee and the PTAC committee-as-a-whole.




v

4
There were also references nf committee members' discussions on

the desirahilitg-of making the CIMT program ; "plus two" years type»
program (i.e;}wjuniqr anq senior years)éfor two-year agsociate
degrée graduates in electrical andhmechanical engineering technology
programs. A subcommittee of PTAC studied alternatives and '
recommended that approach. They pointed out the bacéalaureate CIMT
graduate, based on the EET‘or MET assoc{ate degree gréduate
continuing studiés would teke advantage of these programs, save
tiﬁe."and also woul. broducé é desfrable graduate.

This_cqmmfttee..however,-did endor'se th; two-year aésociéﬁe
degree CIMT program,. but pointed to the'necessitg for CIMT

B ¢
bachelor's degree graduates_as s8oon as possible. °©

8. QUALITY CONTRCL (Q.C.) SPECIALISTS - <:>
A. Descriptions ' - _  , .'CD o - T
» Quality‘control and reltability assurance in industry are .,

critical Fqnétions._ Théy are important ﬂp efforts to increase

, productivity'and\to gain market advantage. Much needs to be doné to
app{y and advance related technology and science thrqughbgﬁ Amérjcan
1ndustry. Essentially, there.,are two levels, of specialized

personnel in this field, they are "Certified Quality Engineer," and

"Certified Quality Control Technician."""Panéls of U.5., Japanesen

and Great Britain exberts are in agreement that more advanced

,

systems of quality control will be implehented. (Source: CAD/CAM

International Delphi Forecast, Dearborn, nich{gan; soziety of

Manufacturing Engineers, 1980.)




%

B. Needs'Foer,C:.Specialists

A

As stated earlier in this repoft thera are abdut 33.000
employees in Region S manuFacturing Firms.“ The size and nature
of this 1ndustr|al division warrants the establishment of |
|nstructional programs in quality.eer®rol; the™nm d to do so was
confirmed 13 meatihgs with representatives of key mahu#acturing
firms.

’;rM
* C. lnstructional

tificate) Programs For Q.C Seecia}ists

Examples .of typica instructional topics. develop@d from . =

guiqglines ‘of the Americah oclety for Quality Cgmffal. are
. presekgia.be1ow.“fthésepﬁdgr'fs shoulid, be Worked out ‘with .the

assistan

a of proFessional qQ.C. e;NMpna}fin local firms,

Certified ity Control Enginegr“
1. Quality Management
+ freas include: quality control systems. quallty costs, quality’
planning, quality improvements, quality information: systems,
 motivation and human factors, reliability
2. Metrology Inspection and Testing
Areas include: non-destructive testing
3. @tatistical Quality Control ) . .
Areas include: process capability studies '
4. Probability . ' ‘
- Areas include° description analysis

5. Correlation and Regression Analyses
6. Analzse of Variance and Experimental Design (ANOVA)

: . *This series of courses taken by a practicing engineer.or an adult
_,employee.who has acquired the technical proficiency equzvalent

‘Certified Quality Technician**

1. College Algebra
2. Statistical Quality Control

3. Metrology Inspection and Testing’
4. Quality Control & Management

**A certificate of completion could be awarded to those completing

these courses. .

21




. ' NOTE: The above Q.C. specia11sts are cert1f1ed by the American

Soclety for Qualitu Contnol (not a license-—but certzfication by

»

peers). Besides pass;ng examipatfon. caqdhdates must meet centain

J)/ _ *experience and othertqualjfications,‘\f\\e

NOTE: Partinent to this report are extracts from the most recent
. ) A, - X : :

Issue of the INDIANA BUGINESS REVIEW*l

.

- _ B ...Delco\!a very large General Motors Dzv1s1on manufactuzez of

0

electronic equipment. particularly for the automotive industrg)»

"has unveiled a $38 ‘million plan to oonstruct its electronic i

-~

technology center in Kekomo. ...In short, the current recoveriy
. - v
has been remarkably good to thES'area, thanks to a strong and - = .°
stable growth”in the-factory output...a lot of kick is still left
. , . . < - \

in the manufacturing sector of the economy.”

*The Indiana Univeraity bchool of Business, Division of Research.

¢

Volume 59, May-June 1984. page 18.

o - e

—— —— e e -

The above extracts point up the urgency of proceeding with the~/

expanglon oF‘Purdue S Statéwide Technology Programs in Region 5.

..5/ P

R | :"'.'-- | Dr. J..P. Lisack . '
. . :’- ﬂﬂi_!: — - o . .(f_.- - . .____./ .
9, _EQUCATIONAL'AccngorfATlgug/ | | . o S

A.—"Reaional" and Professtonal Accrediting Bodies
* pood engineering and ehglneering technology progrems hebe | ‘_'f'
marks of excellehce. Acchedltetion is such'a mark. Many studente ‘
go through their collegiate years without givlng much thought to
eccredltatlon. Many employers and parents, however. investigate
the accredltatlon status.oflcolleges and curricula.
g/éource:, ENGINEERING QQQCATION: May 1983, "Engineering Technology

Comments--ABET--A Good Bet,” Dr. Ron Williams, Del Mar College, page
770. .
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-
There are two generally accepted forms of educational

accreditatiqn in the United States that are indeﬁendent of

réquired state and federal accreditations. One of these forms is
"regional accreditatlon." which accreaitsvhnstitutions rather than
curricula, disgiplines or programs. Thus, reglonai accfeditation
is a-wide‘S;ush touching all phases of operation and branches oF}
an institution;,‘Tradltionélly; detailed examination of ﬁrograms

and curricula are left to the second kind of accrediting agency,

the professional accrediting body.

Most professions have an associated .professional accrediting

.‘bodz. Professional accrediting bodies typically involve extensive

and idJBepth peer review of curricula and programs within a

certain bodyvéf knowledge; There is little contact among

accredjt(ng bodies because of their specialized nature.

B. Accreditétion of Engineering and Technologay Progarams
| ABET is the Accredltatfon Board for Engineering and
”‘Technblogy. It 1s-re$ponstb{e for the accreditation of
engineering and engineering téchnology degreevprogsgys in oqllegese
and universities in the United States. TRe u.

Education and the Council on Postsecondary Accreditation (COPA)

recognize ABET as the sole acprediting agency

engineer ing technology. ’

'S. Departmént 6F

ﬁbr enginéering and

»

¢ ABET is completely autonomous. It is financially

independent to protect and assure objectivity
curricula and other activities. It maintains
relétionshib with several engineering groups,

American Association of Engineeq}ng Sociétfes.

¢ 4
. N * ) *
o '

L4

SR A

in its evaluation of

a cooperative

including the

t




Two commissions of ABET--the Engfneering Acc;edifétion
Commission (EAC) and the Technology Accreditation Commission 3
(TAC)--evaluate the appropfiate curricula and are responsible for
the decisions on accreditation. The ABET board of directors sets

criteria, policy and procedures based on recommendations from the

commissions and decides appeal cases.

C. Purdue University ;gginggriag Igchnolgéx Programs

ltyjs.the goal of the Schogj of Technology for all
engineering technology programs (both associate and b;cﬁelpr's"’
degrees in all fields) to achieve-and maintain ABET accreditation.

.With the exception of newly established programs, this goal has

beén achieved.
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10. ADULT EDUCATION

Data have been presentedfin this 1eport

® That show that a large and growing proportion of the
population projected for Region 5 will be in thenr middle

- working years (in the 35 to 49 age group).
® That compare educational attainment levels of adults

and show that Region § adult postsecondary educational levels
are well below the State and National levels. -

® That reflect needs to update and retrain siganncant
numbers of adults now in the workforce.

How do American working adults view the necessity for additional
education or training to keep up-to-date in their job or to prepare

for a new one? Results of a recent survey and educational research-
report are shown next. '

Do you think changes in the workplace will require
additional career education?

M% - = | -

40% ’

() @3 G2 fer) &9
et MR

[con] [Fee] faad (w2 wi] (1) (pv] (Bv] |
g]%%m mam=ml 12%
Co Al CIRA @%%%% ) o
mnbnel Rl=rshne W oy
sonoa) |=oees] B = o

Definitély yes Probably yes . «Probably Definitely Don't,knowl .
‘ not not no answer
- 4

More than three-quarters ®f the American workforce believe they don’t
have the skills to find, keep and grow

in their jobs., Eighty-one
percent said the tremendous technological changes affecting business
today will definitely or probably require them to get additional

career educatfon, according to a recent national study by Research &
Forecasts, Inc, for ITT Educational Services, Inc.
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If you selected a neik"careei that ihight require ﬁdiii_é;\:r -

training, would you consider attending a speciali
school to get that training? naae e

4%

e

Detinifely yes Only'i{ (hadto } would not choose Don't know/

acareer that required no answer
apecial schooling

v

Note Due g ¢ Sunging

the percantages
it rot ¥t to 104 prrcent

There was a time when bachelor’s dégrees from U.S. colleges and
universities provided all the training an individual needed for a
career. That’s no longer true and the American workers know it.
Sixty—-seven percent of the U.S. workforce said they would consider
returning to school {f their futuré career growth demanded fit,
according to a national study by Research & Forecasts, Inc, for ITT
Equcational Services, Inc. a -

t
t

11l. ADVISORY COMMITTEE

-

! Exper ierce has shown that educational programs cesigned to meet
defined needs are helped considerably through the assistance of local
advisory committees. Membership on such committees is made up of
~an1iFied educators and practicing professionals who have expertise

Q

in related responsibilities and are desirous of helping. The finput
of such comnittees begins with the early-planning stages; determines
the program goals, cdrriculum, and facilities; and continues through
implementation, provision of support, evaluation and recommendations
fo- improvement. This committee can also participate in long range
planning efforts. The advice and assistance of such a committee is
especially important to the CIMT program. ‘ - |

i . 3
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12. - SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

A. Summary and Conclusions - ‘ﬂi{}l’
(1) Population | .

Regionﬁs'is-projected to‘grow more than 4% in population
by the year 2000 ending up with about 250,000 people. (The State

as a whole is expected to grow about 6.7% during this time.)

Howard, the largest county in the region. is expected to increase

about 4%, ending with a population of more than-90y 900—by~the-—»aw~*mw

year 2000.

There wili be fe@er geogloui_'g_g.xounger age groups and a
lgrgg increase in &hé’li to 49 year age groups.
(2) Educational Attainment ) . o g
+ The proportion of adults wvth a high school diploma (but no
higher education) is siightly higher in Regfon 5 than the State
" average; thus Formihg a reservoir of potential students.for

. continuing education. However, the proportions who have 1 to 3

—

- Qr 4 or more xég of college in Region 5 are well below the

State and National averages. -
(3) Workforce ,l "

There is a viable workforce of more than 78,000 people in

——— e e e s, —————————h | Smaammn  ESEMTD  WEve———

Region S nearly ,33,000 worked ‘in Manufacturing Firms. About
17,600 worked in Service industries, and more than 13,100 worked 
in Retail Stores. . Howard County hao the highest proportioos of
these workers. |
(4) Technical Training Requirements
. a. Engineering Technology and Computer Technology
Data show én impressive need tn'Region 5 for training |

engineering technicians and computer programmers., Previous
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decisions to offer the related technology programs in Kokomo. are

strongly supnorted'by the updated data.
Another impressive unmet need in Region § is for training new
CompUter lntegratedinanufacturing Technicians and to update and

U

retrain adults now in the workforce in related cogrées.

b. CQmputer Integrated MénuFacturing Tébhnology (ClMTi é;;za'
| A CIMT Associate Degree Program, designed to accommoa;te,/
e oo REEWEED, .33, 8Nd..40. students_should meet currently identified . .
L needs. This proéram éhould be designed to |
l -ReFlect the local modern manufacturing specialized personnel
needs for technicians . -,- - |
-2 Eventually attaié CIMT program accreditation by the
Accreditation Bdard'For‘Engineering and'Technology in orderfto
assure its academic quality, and |
'3 Permit graduétes to continue theif studies to the
baccélaureate level in técpndlogy prdgrams.
(5) Support of CIMT Program and Substantiation of Need in Region 5 :
| In reeent_studieshdone for the Soéiety 6F Méhufapturing |
Engineers, the current and growing requirement to moaéfhize
manuFacturihg:industries in Aﬁerica is identiﬁied“as an urgent
necegsity. These studies cite that.a key elément among the
actions necessary is to increaée related technical education for
technictans, technologists and engineers. 'Thﬁs‘requirément is
not only current, it is growing over time.
The hembens of the Purdue Technical Advisory Committee in
Kokomo, made up of representatives of the key industries in Region ..

5, have agreed unanimously on the necessity for a CIMT program at

- Kokomo and have urged its early establishment,
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- (6) Quality Control (Q.C.)_Speciélists : WA{—___T'
The situation in American manuFécturing industry, and the
size and nature of thg-industrtél firms in Region 5, substantiate
the need to provide courses in Qual}ty Control.'These include
special{zed courses for engineers and/or technically proficient
personnél to be broﬁicient as Certified Quality Control

Ehgineers. and for prepafing Certified Q.C. Technicians. Both

can be prepared for the examination given by tHe Amer i'can Sdeiety
for Quality Control. A certificate.of completion of'the'Q.C.“
course work éould be awéfded by Purdue Univeréity. These
programs and related‘courses.and experiences should be planned
with the .assistance of professional Q.C. personnel in’iocai
firms., |
.(7) Adult Continuing Education |

The rapidly changing teéhno1ogy, particularly the impact
caused by compufers and.modérh manufacturing processes, require
many adults to re-enter an gducational or training prograh to
stay. abreast or -to advance in-their careers. Recent studies show
there‘ls a growing awareness among most adults of thé-necessity-.
to do so. Other studies by.Purdue’s Office of Manpower. Studies
have shown that in order to.select an educat ional institutign'the_

Fbllowing are desired:

Rank Order 4condition
First AOFFers what | want to study,
: Second dcourses are offered locally,
Third - Acourses are of high quality, and
Fourth 4Cost is relatively modest.
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(8) Advisory Committee

Past experience has proven the value of the Kokomo PQrdue |
Techhology Advisory Committee (made up of educators and
}epresentatives from local firms). Th}s committee’s assistance is
needed in matters.such as planning, implementation and fesource

 acauisition for the CIMT program.

B. Recommendations

Tt s recomménded thét the Purdue Uhiversity two-year
“associate degree program in CIMT be authorized and inftiated in
Kokomo. The program should be designed to serve two basic student

- populations: (a) new'qu reeent graduates of high schoo]s
for cgreen.preparafién. and (b) addlts'now in thé workforce who
need to be retrained'or_their skiils and knowfedge upgraded. This
ClMT‘progfam would’bé 1mplemgnted in cooperation with‘lanana
University at Kokomo. | | |

(2)- Quality Control Specia'lists; |

It is recommended that courses be offered to prepare

specialists in fhe manufacturing firms oF‘Reéion S5 for the
exéhiﬁation 6y the Americanm Society for Quality Contrbl.“Cerses
should;be designed for gracficing engineers (or those with
equivalent technical proFlcieﬁcy) to qualify as Certified Quaiiti
Control Enaineers and for technicians to qualify as Certified

Quality Technicians. These programs, courses and related’

experienées‘shou:d be‘planned and implemented with the assistance

~ of local Q.C. professionals.
' -«
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(3) Special- Adult Education Considerations
Courses shoulblbe offered during botn daylight and
evening hours. Special admission procedures and counselllng
as well as remedial or tutorlal services should be designed to 
service working adults.
Seminars, workshops, special familfarization programs and
the like should also be offered as needs are ascerfained and
resources permit. ' o - ,
(4) Advlsory Committee |
It 1s recommended that the Purdue Technologv Adv150ry
Committee at Kokomo be requested to help in the Following way5°
(a) Student recru1tment. selection and counseling. ' o 4‘?
(b) Instructional program matters (e.g., curriculum & facilities)
(c) Teacher assistance (e g., professional development and
consulting) '
(d) Attainment of accreditation by the Accreditation Board oF
Engineering and Technology
(e) Awards and public relations

(f) Maintaining liaison with appropriate contacts , .
(g) Development of future plans and training needs. o -

(5) Llalson and Coordination

Finally, 1t is recommended that close liaison be

a

4

" _established and maintained with Purdue University's Department. oF

,Mechanlcal Englneerlng Technology. the dlrector of the Purdue

3

Statewide Technology Program and Indiana University at Kokomo - }
» . ) . . ¢ _ .
' authorities., It is also important to develop and maintain a good

- working relationship with the local (senior) -chapter and-the

14

Nat ional Office of the Society for Manufacturing Engineers. A S
student chapter should be Formed when the CIMT orogram is on
stream. Joint planning and cooperative arrangements in 1mplementing

-actlons are necessary to facilitate the establishment of an

eFFective CIMT program in Kokomo.
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