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A STATEWIDE SYSTEM FOR POST -HIGH SCOODL PREEMPLOYMENT
AND EXTENSION TRAINING IN TECHNICAL AND VOCATIONAL EDUCATION
IN THE FORM CF INDUSTRIAL EDUCATION CENTERS WAS BEGUN IN
1958. THIS GUIDE INCLUDES A STATUS REPORT ON THE CENTERS, AN
EXAMINATION CF THE EDUCATIONAL NEEDS THEY SHOULD MEET, AND
RECOMMENDATIONS FOR THEIR FURTHER DEVELOPMENT AND
IMPROVEMENT. FOUR TYPES CF PROGRAMS ARE BEING OFFERED --
TRADE AND TECHNOLOGY, MACHINE OFERATOR TRAINING, SUPERVISORY
TRAINING, AND UPDATING FOR EMPLOYED ADULTS. FULL-TIME,
EXTENSION, AND PART-TIME CURRICULUMS ARE OFFERED FOR
TECHNICIANS, SKILLED CRAFTSMEN, TECHNICAL SPECIALISTS, AND
SKILLED SPECIALISTS. INCREASED MANPOWER NEEDS SERVED AS A
MAJOR BASIS FOR THE ESTABLISHMENT CF PROGRAMS FOR THE 20
CENTERS. PROGRAM ALLOCATIONS WERE BASED ON -- (1) THE
GEOGRAPHICAL. SPREAD OF EMPLOYMENT OFORTUNITIES, (2)
ESTABLISHED CC PLANNED PROGRAMS IN EXISTING CENTERS, (3)
STUDENT POTENTIAL, AND (4) HOUSING ACCOMMODATIONS FOR
STUDENTS. RECOMMENDATIONS INCLUDE -- (1) CONCENTRATION ON
ADULT AND POST-HIGH SCHOOL LEVEL, (2) EXPANSION OF PROGRAMS
INTO NEW FIELDS, (3) ESTABLISHMENT OF STATE-WIDE COMPETENCY
EXAMINATIONS, (4) INITIATION OF STUDENT RECRUITMENT PROGRAMS!
AND (5) ACCREDITATION OF CURRICULUMS. EMPLOYMENT DATA FROM
THE MANPOWER STUDY ARE INCLUDED. (EM)
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his guide includes a status report on the N
orth C

arolina In-
dustrial E

ducation C
enters, an exam

ination of the educational
needs they should m

eet, and recom
m

endations for their further
developm

ent and im
provem

ent.
In the sum

m
er of 1960, the N

orth C
arolina State B

oard of
E

ducation directed the D
epartm

ent of C
urriculum

 Study and
R

esearch to conduct a study of the m
anpow

er and educational
needs in technician and skilled crafts occupations and of the
effectiveness of the Industrial E

ducation C
enters in m

eeting
these needs. M

r. A
. W

ade M
artin, then supervisor of T

rade and
Industrial E

ducation, had recom
m

ended that such a study be
undertaken.

T
he need for a m

anpow
er study to develop inform

ation needed
w

as explored w
ith the N

orth C
arolina E

m
ploym

ent Security
C

om
m

ission. O
ut of an aw

areness of this need, the C
om

m
ission

becam
e interested in the study and subsequently, w

hen a grant
w

as m
ade by the U

nited States D
epartm

ent of L
abor, the C

om
-

m
ission's B

ureau of E
m

ploym
ent Security R

esearch im
m

ediately
began planning a m

anpow
er study, w

hich study is used in this
report.

In June, 1960, D
r. L

ynn A
. E

m
erson, professor em

eritus of
C

ornell U
niversity and w

ell-know
n authority in technician and

trade education, w
as em

ployed on a part-tim
e basis by the D

e-
partm

ent of C
urriculum

 Study and R
esearch to serve as con-

sultant. H
e provided assistance to the E

m
ploym

ent Security
C

om
m

ission in planning the M
anpow

er Study, especially in de-
term

ining the item
s needed in the schedules in order to obtain

inform
ation needed for educational planning. H

e has given
direction to all studies conducted by the D

epartm
ent of C

urricu-
lum

 Study and R
esearch relative to Industrial E

ducation C
en-

ters, culm
inating in this report.

In July, 1960, a conference w
as held to discuss the kind of

survey needed for the M
anpow

er Study and to explore possible
m

ethods of financing. R
epresentatives from

 the follow
ing agen-

cies w
ere represented :

N
orth C

arolina E
m

ploym
ent Security

C
om

m
ission, B

ureau of E
m

ploym
ent Security of U

. S. D
epart-

m
ent of L

abor, D
ivision of V

ocational E
ducation of the State

D
epartm

ent of Public Instruction, and the D
epartm

ent of C
ur-

riculum
 Study and R

esearch of the State B
oard of E

ducation.
In planning the survey, the E

m
ploym

ent Security C
om

m
ission

conferred several tim
es w

ith various representatives of the
agencies listed above to plan survey m

ethods, to determ
ine occu-

pations to be surveyed, and to plan the item
s to be included in

the survey schedules. Such co-operative efforts helped to m
ake

the survey of m
axim

um
 benefit for planning education for In-

dustrial E
ducation C

enters.
In M

arch, 1961, the E
m

ploym
ent Security C

om
m

ission pro-
vided a w

eek of training for their seven labor m
arket analysts

w
ho conducted the interview

s. T
he field w

ork for the survey w
as

then com
pleted in about nine m

onths.
In January, 1962, after data w

ere edited, m
achine processed,

and sum
m

arized, a prelim
inary report of outcom

es of the survey
findings w

as prepared and presented to the D
epartm

ent of C
ur-

riculum
 Study and R

esearch. T
hese findings w

ere used for pre-
lim

inary educational planning until the final report of the total
M

anpow
er Study w

as com
pleted by the C

om
m

ission.
D

uring 1961 and early 1962, various data w
ere gathered by

the C
urriculum

 Study staff. V
isits w

ere m
ade to m

ost of the
C

enters to gain an understanding of the general status of facili-
ties, equipm

ent, program
s offered and projected, and current

enrollm
ents. T

echnician and trade program
s in other states w

ere
studied through available studies and catalogues and through
visits. D

ata on som
e m

anpow
er needs w

hich could not be covered
in the M

anpow
er Study w

ere gathered. A
 status study of educa-

tion beyond the high school of less than four-year degree length
w

as m
ade. D

ata on m
ajor industries w

ere sum
m

arized and
plot-

ted on m
aps according to concentrations. Student potential w

as
com

puted by counties, using census of population data and the
findings of a high school graduate follow

-up study.
V

arious aspects of these collected data are presented in this
report, including selected data from

 the report of the M
anpow

er
Study.* T

hey w
ere the bases for developing the policies, and

recom
m

endations, and m
aking the program

 allocations included
in this report.

E
m

ploym
ent Security C

om
m

ission of N
orth C

arolina, B
ureau of E

m
ploym

ent Security
R

esearch, N
orth C

arolina Study of Skilled and T
echnical M

anpow
er, R

aleigh, 1962.
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A
 state-w

ide system
 know

n
as Industrial E

ducation C
enters

w
as begun by the N

orth C
arolina State B

oard of E
ducation in

1958. M
any elem

ents contributed to the need for and later
de-

velopm
ent of these C

enters. O
f special significance

w
as the pre-

vailing lack of educational opportunity for technical and trade
education to m

eet the dem
ands for education by the people and

the m
anpow

er needs of
an expanding industry.

T
he leadership of three individuals

w
as especially outstanding

in conceiving the idea of the C
enters and in their initial

develop-
m

ent. T
hey w

ere the follow
ing

: T
he H

onorable L
uther H

.
H

odges, G
overnor of N

orth C
arolina (1954-1960)

; D
r. W

. D
allas

H
erring, C

hairm
an of the State B

oard of E
ducation (1957 to

the present) ; and A
. W

ade M
artin, State Supervisor of T

rade
and Industrial E

ducation (1957-1961).

IN
D

U
S

T
R

IA
L E

D
U

C
A

T
IO

N
 P

R
IO

R
 T

O
 T

H
E

D
E

V
E

LO
P

M
E

N
T

 O
F

 T
H

E
 C

E
N

T
E

R
S

A
 big void in educational opportunity w

hich becam
e obvious

and w
hich stim

ulated the developm
ent of the C

enters m
ost

w
as

in technical and industrial education beyond the high school.
It w

as recognized that N
orth C

arolina's potential industrial
grow

th w
as lim

ited by the lack of educational
program

s for
training technicians, skilled craftsm

en, and skilled specialists.
In addition to the industrial field, other educational needs to be
m

et through the C
enters are now

 becom
ing

m
ore generally

recognized in such fields as agriculture, business, service,
and

hom
e econom

ics.
Industrial education provided through the public schools prior

to 1958 w
as that provided in a lim

ited num
ber of the public

high schools, w
hich w

ere m
oA

ly in large urban centers. T
his

type of training is know
n as trade and industrial education.

Staff and facilities w
ere not sufficient

to provide adequate
trade and industrial education,

especially to those beyond the
high school. V

ery little technician level
education w

as provided.
Show

n below
 is the enrollm

ent* in the various
types of trade

and industrial education
program

s during the 1957-1958 school
year.

T
ype Program

D
ay trade

C
ooperative

A
pprentices

E
vening E

xtension

E
nrollm

ent
4,810
1,198

603
6,314

12,925
Som

e additional industrial education outside the
high school

w
as provided by the N

orth C
arolina V

ocational T
extile School

w
hich enrolled approxim

ately 200 students.
M

ost of these w
ere

students beyond the high school. A
lso,

approxim
ately 150 high

school graduates
w

ere enrolled in G
aston T

echnical Institute
w

hich provided curriculum
s for training

technicians (engineer-
ing aides).
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N
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P
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C
A

T
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E
N

T
E

R
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D
uring recent years, increased em

phasis has been
given by

appropriate State and local agencies to the industrial
develop-

m
ent of N

orth C
arolina. O

ut of this
new

 em
phasis on industrial

developm
ent cam

e the idea of developing
a system

 of education
w

hich w
ould contribute significantly to the

developm
ent of N

orth
C

arolina's abundance of hum
an

resources.
* T

aken from
 D

igest of A
nnual R

eports of State B
oards for V

ocational
E

ducation-1958,
U

. S. D
ept. of H

ealth, E
ducation and W

elfare, W
ashington, 1959.
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T
he general recognition of tw

o factors contributed greatly to
the developm

ent of the C
enters. First, N

orth C
arolina

needed a
better trained m

anpow
er supply and in greater num

bers for
the

existing industries as w
ell as for potentially new

 and expanding
industries. Second, it should be the right of every individual to
have educational opportunity to develop according to

his poten-
tial. Furtherm

ore, it w
as recognized that technological advances

in industry, business, and agriculture w
hich are interw

oven
w

ith
changing concepts of living standards and social life have created
a special need for

extending education beyond the high school
to a greater num

ber of citizens.
T

he C
enters developed rapidly. T

his developm
ent w

as hastened
as a result of the availability of funds a4-,

the federal, State, and
local levels and dynam

ic leadership at tile State and local levels
in m

aking studies of need and in initiating program
 planning.

O
nce the industrial education heeds w

ere recognized,
challenge

funds w
hich w

ere m
ade available by the 1957 G

eneral
A

ssem
-

bly w
ere approved by the A

dvisory B
udget C

om
m

ission and
al-

located to the State B
oard of E

ducation for initiating a state-
w

ide system
 of Industrial E

ducation C
enters. luring 1957 and

1958, studies w
ere m

ade relative to needs for program
s of in-

dustrial education throughout the State. M
ost of these studies

w
ere conducted by people in local

com
m

unities w
ho recognized

the contribution an educational institution such as an Industrial
E

ducation C
enter w

ould m
ake to the w

elfare of the com
m

unity
ar.d the people of the area. O

nce a C
enter w

as approved for an
area, the people w

ere responsive in
providing funds for con-

structing the building. It w
as understood then, as is still the

policy, that the local com
m

unities w
ould provide an approved

site and building, and m
ost of the other expenses w

ould be pro-
vided through State and federal appropriations.

T
he availability of equipm

ent through the Federal Surplus
Property A

gency and the passage of T
itle V

III of the
N

ational
D

efense E
ducation A

ct of 1958 contributed greatly to the devel-
opm

ent of the C
enters. T

itle V
III of the A

ct provided funds and
authorization for area vocational educational program

s for the
training of highly skilled technicians in recognized occupations
requiring scientific know

ledge essential in fields necessary for
the national defense. T

he provisions in this A
ct gave new

 im
-

2

petus to Ile developm
ent of program

s in the C
enters to train

technicians.
It w

as in 1959 that the G
eneral A

ssem
bly officially authorized

a vocational school know
n and designated as an

"Industrial E
du-

cation C
enter," conducted for adults as w

ell as m
ature or select

high school students. D
uring this sam

e session of the G
eneral

A
ssem

bly, funds requested by the State B
oard of E

ducation
w

ere allocated for the operation of existing and
proposed pro-

gram
s in the C

enters.

P
R

E
S

E
N

T
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T
A

T
U
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F
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H
E
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N
T

E
R

S

T
he State level adm

inistration of the C
enters, as is true of

other types of public schools, is vested in the State B
oard of

E
ducation. T

he State B
oard has established a num

ber of policies
and regulations for the establishm

ent and operation of Industrial
E

ducation C
enters. T

hese policies w
ere recently codified and

are show
n in A

ppendix A
.

N
um

ber and Location of C
enters

T
he State B

oard of E
ducation has approved 20 requests for

Industrial E
ducation C

enters. T
hese C

enters have been located
strategically throughout the State and in such num

bers as are
econom

ically feasible. Figure 1 show
s the location of the C

enters.
Provision has been m

ade for the establishm
ent of "units" of

C
enters w

hen the need is justifiable. A
 "unit" is a satellite pro-

gram
 conducted from

 an area Industrial E
ducation

C
enter.

C
urrent policy of the State B

oard of E
ducation regarding

"units" states that w
here there is a need, a single course or

curriculum
 m

ay be established as a "unit" (or subdivision) of
the area Industrial E

ducation C
enter, provided adequate super-

vision can be given from
 the "parent" C

enter. T
hree criteria

are listed :
1. Q

ualified students from
 an area rather than a single sec-

ondary school.
2. L

ocal building facilities w
hich m

eet the standards estab-
lished..

3. A
bility of the parent C

enter to schedule the instruction and
furnish the necessary equipm

ent.



(1) G
astonia

(2)
C

harlotte
(3) A

sheville
(4) D

urham
(5)

B
urlington

(6) G
oldsboro

(7) W
ilsun

(8)
Leaksville

(9) W
ilm

ington
(10) H

ickory

(11) W
inston-S

alem
(12) G

uilford-G
reensboro-H

igh P
oint

(13) S
anford

(14) K
inston

(15) A
sheboro

(16) F
ayetteville

(17) Lexington-T
hom

asville
(18) R

aleigh
(19) S

alisbury
(20) G

reenville

F
IG

U
R

E
 1.

Location of Industrial E
ducation C

enters in N
orth C

arolina
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S
tate of D

evelopm
entP

lant and E
quipm

ent
A

t the tim
e this report is m

ade, all tw
enty of the C

enters are
operating at least on a lim

ited basis. Fifteen C
enters are oper-

ating in perm
anent facilities. T

he other five are in tem
porary

facilities, operating on a lim
ited basis, and aw

aiting the com
-

pletion of new
 facilities.

T
hough a few

 C
enters m

ay be considered to be in full opera-
tion, all are still developing and grow

ing in term
s of facilities,

enrollm
ent, staff, and educational offerings. T

his lack of full de-
velopm

ent is caused by the fact that none of the C
enters began

operating m
ore than three years ago.

E
ighteen of the C

enters are or w
ill be housed in new

 plants.
Several of the m

ore established C
enters have com

pleted or are
projecting additional buildings. T

w
o of the C

enters are chiefly
housed in buildings previously used for other purposes. O

ne is
located in a large building, form

erly used as a high school, w
hich

has been renovated and is very w
ell adapted for C

enter educa-
tion functions. T

he other C
enter is located in buildings w

hich
w

ere form
erly used as a hospital. Som

e renovation has been
and is currently being m

ade, but adequate adaptation has not
been possible because of the large num

ber of load-bearing w
alls

throughout the buildings. A
n additional building has been built

for som
e of the shops and laboratories and a new

 building is
projected.

A
n inadequacy com

m
on to several C

enters now
 in operation

is the lack of classroom
s. T

his lim
itation is expected to becom

e
m

ore critical as the C
enters becom

e m
ore fully developed.

In general, the C
enters w

hich have building facilities and
program

s in operation or projected are w
ell equipped. M

ost of
the equipm

ent has been provided by the State B
oard of E

duca-
tion, using State and federal funds allocated for purchasing
equipm

ent, and equipm
ent obtained through the Federal Sur-

plus Property A
gency and the N

ational Industrial E
quipm

ent
R

eserve.
T

he current policy of the State B
oard of E

ducation is that
the State shall provide for the purchase, installation, and m

ain-
tenance of equipm

ent _or the C
enters. T

itle to equipm
ent pur-

chased from
 State funds rem

ains w
ith the State and m

ay be
transferred b:- the State B

oard of E
ducation as needed. Suitable

4

equipm
ent now

 in possession of or available to the sponsoring
school adm

inistrative units is m
ade available for use in the In-

dustrial E
ducation C

enters.

T
A

B
LE

 1.
M

ajor F
acilities E

xisting In T
hirteen C

urrently
O

perating Industrial E
ducation C

enters, 1962:

Facility

C
enters

g2u;
2 =t.1.;
.

II....c

A.24

is......
O

M

4

6=A
W

4

L
i

71c.
aL

I

grla

a

aT.4ea

4

.IN

4

gi
A4...6

g....
E

 1
.m

.

i
c2,m

.

i
A

ir C
onditioning L

ab.
9

X
X

X
X

X
X

X
X

X

A
uto M

echanic Shop
11

X
X

X
X

X
X

X
X

X
X

X

A
uto B

ody Shop
1

X

A
uto-D

iesel Shop
2

X
X

C
hem

istry L
ab.

6
X

X
X

X
X

X

C
ivil T

ech. L
ab.

2
X

X

C
osm

etology Shop
1

X

D
ata Processing L

ab.
1

X

D
iesel ShO

p
1

X

D
 r a f t i n g R

oom
13

X
X

X
X

X
X

X
X

X
X

X
X

X

E
lectrical L

ab.
4

X
X

X
X

E
lectronics L

ab.
13

X
X

X
X

X
X

X
X

X
X

X
X

X

Farm
 M

achinery Shop
1

X

K
nitting M

ach. Shop
3

X
X

X

L
oom

 M
ach. Shop

2
X

M
achine Shop

11
X

X
X

X
X

X
X

X
X

X

Physics L
ab.

7
X

X
X

X
X

X
X

Print Shop
1

X

Secretarial L
ab.

1

Sew
ing M

ach. Shop
1

U
pholstery Shop

2
X

X

W
elding Shop

6
X

X
X

X
X

X

C
lassroom

s (A
pprox. N

o.)
7

4
4

10
2

5
30

10
5

2
3

6
2

a D
ata secured w

hile visiting the C
enters and conferring w

ith the
C

enter directors.



T
A

B
L

E
 2.

T
echnology C

urriculum
s

O
ffered In T

hirteen
Industrial E

ducation
C

enters, 1962.*

T
echnology C

urriculum

C
enters

E=;,C

01

Age
.ti

....ae
4

2./i011
.3

a
,

4e0

I7tf)

g11a.

it
jI.

4

.irk lij
co

g.0-i
A

ir C
onditioning

5
X

X
X

X
X

A
utom

otive
2

X
X

C
ivil

2
X

C
om

m
er. A

rt &
 D

esign
1

X
D

ata Processing
1

X
D

ental L
ab.

1
X

D
ental A

ssistant
1

X
E

lectrical
1

X
E

lectronics
12

X
X

X
X

X
X

X
X

X
X

X
X

C
hem

ical
4

X
X

X
X

M
ech. D

rafting
6

X
X

X
X

X
M

echanical
5

X
X

X
X

T
ool D

esign
1

X
T

echnical D
rafting

3
X

X
A

rch. D
rafting

1

T
ech. Secretary

T
ransportation M

ain.
T

extile
2

X
X

a T
aken chiefly from

 survey m
ade in

O
ctober 1961 by T

rade and Industrial
E

ducation.
D

ivision of V
ocational E

ducation
and supplem

ented from
 observations

m
ade w

hile visiting
C

enters.

T
he m

ajor facilities existing
in thirteen currently operating

C
ente:s are show

n in T
able

1. T
hough som

e of the shops
and

laboratories are in the
process of being equipped, m

ostare rath-
er fully equipped.

Program
 O

fferingsN
ature and

Scope
T

ables 2 and 3 show
 the

technology and trade curriculum
offerings in thirteen C

enters
as of February, 1962. T

he tech-

nology curriculum
s

are tw
o years in length

or the equivalent
C

urriculum
s for the craftsvary from

 one to tw
o years in length.

In addition to these, three
additional types of

program
s are

offered through the C
enters.

First, m
achine operator

training
is offered. C

ourses for this
training are usually short and

inten-

T
A

B
L

E
 3.

T
rade C

urriculum
s O

ffered
In T

hirteen Industrial
E

ducation C
enters, 1962:

T
rade C

linician's

C
enters

23e=c.,*.t. 00.5=
a.0e

A
Z

'
ita...4

ase

4

.7...c.%

.aisi
.3

I1el'
9-L

I
.-0

.....si
if)

c"332c
c=a.

as

.0a.

4

7....4;
In

4
,Is4-

c%1i
aSi.

A
ir C

onditioning
6

X
X

X
X

X
X

A
uto. B

ody R
epair

2
X

X
A

uto. M
echanics

10
X

X
X

X
X

X
X

X
X

Inter. C
om

bus. E
ngines

1
X

B
rick M

asonry
5

X
X

X
X

X
C

arpentry
2

X
C

osm
etology

1
X

D
rafting

6
X

X
X

X
X

X
Farm

 M
achinery

1
X

Printing
1

X
K

nitting M
ach. Fixing

3
X

X
X

L
oom

 Fixing
1

X
M

achine Shop
9X

X
X

X
X

X
X

X
X

Practical N
ursing

5
X

X
X

X
X

R
adio-T

V
 R

epair
4

X
X

X
X

Sew
ing &

 C
utting

1
X

Sheetm
etal W

ork
1

X
T

ailoring
1

X
U

pholstery
2

X
X

W
elding

5
X

X
X

X
X

a T
aken chiefly from

 survey m
ade

in O
ctober 1961 by T

rade and
Industrial E

ducation,
D

ivision of V
ocational E

ducation
and supplem

ented from
 observations

m
ade w

hile visiting
C

enters.
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sive and are aim
ed tow

ard developing skilled m
achine operators.

T
ypical training program

s include looper, drill press operator,
punch press operator, and pow

er sew
ing operator.

A
 second type of program

 offered in the C
enters is supervisory

training, aim
ed at upgrading supervisors and other responsible

people em
ployed in industry. A

m
ong the m

any types of courses
offered are job relations, job instruction, tim

e study, cost con-
trol, w

ork m
ethods im

provem
ent, and labor legislation.

A
 third type of program

 provided is updating classes for em
-

ployed adults. A
 w

ide variety of courses are offered to adults
for the developm

ent of skills and related inform
ation. Included

am
ong the m

any different updating courses are
electrical code,

heat treating, precision m
easurem

ent, and color television serv-
icing.

E
nrollm

ent
T

he enrollm
ent in m

any of the C
enters has been increasing

rapidly, especially in extension and part-tim
e courses. T

he big

6

dem
and for em

ployed adults for extension courses is indicative
of urgent needs w

hich have not been m
et. T

hough the extension
program

 w
ill continue to be an im

portant
function of the C

en-
ters, the developm

ent of full-tim
e program

s for future em
ployees

should be given greater em
phasis. T

hese w
ill help to m

eet pres-
ent and future technical and skilled m

anpow
er requirem

ents.
T

he full-tim
e day enrollm

ent for none of the C
enters

has
reached its potential. A

s the educational opportunities in the C
en-

ters becom
e better know

n to potential students and to
those

w
ho provide inform

ation and guidance to potential students,
the

full-tim
e enrollm

ent is expected to increase greatly.
T

he total enrollm
ent during the year 1961-62 for

the C
enters

w
as approxim

ately 23,000.
M

uch of this enrollm
ent consisted

of persons enrolled in extension courses. T
he

num
ber enrolled

in technology curriculum
s, either part-tim

e (15
hours per w

eek)
or full-tim

e (30 hours per
w

eek) w
as approxim

ately 6,500.

Potential student enrollm
ent is discussed in C

hapter V
III.
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R
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T

he Industrial
E

ducation C
enters

of N
orth C

arolina
have de-

veloped in
response to rapidly changing

needs of industry
for

skilled craftsm
en and

technicians, and in
accordance w

ith chang-
ing patterns of

vocational education
w

hich are slow
ly but

surely
raising the

age and grade level for
such training to

the post-
high school

years. L
ong term

 planning
is needed to bring

the
C

enters to their fullest
effectiveness in providing

opportunity
for N

orth C
arolina

youth and adults
to get training

suited to
their interests, aptitudes

and abilities, and
to m

eet the needs
of

industry and business
for trained

m
anpow

er.
T

raining
program

s in the C
enters

have 'w
ren developed

to
date largely

on the basis of needs
ascertained through local

sur-
veys, w

ithout the benefit
of state-w

ide, detailed
planning on

a
large scale. T

he
present study attem

pts
to bring together

state-
w

ide data
on industrial needs, student

potential, and present
facilities, and to

utilize these data
for m

aking
recom

m
endations

for the further
developm

ent of the
C

enters. In developing
the

long-term
 plans

recom
m

ended in this
study, certain basic

policies
concerning the

establishm
ent and

operation of
program

s have
been kept in m

ind.A
m

ong these basic
policies are the

follow
ing :

1. T
he ultim

ate
objective of the

C
enters is to provide

oppor-
tunity for all youth

and adults in N
orth

C
arolina w

ho desire
training for skilled

and technical
occupations to get such

training, appropriate
to their interests

and abilities.
2. T

he prim
ary

purpose of the C
enters

is to provide training
opportunity for high

school graduates
and other m

ature
individuals w

ho
are capable of profiting

from
 the instruc-

tion, through
curriculum

s and
courses w

hich generally
are

beyond the high school
in level ofinstruction. T

o the
extent

that facilities
are available in the

C
enters beyond

those
needed for

program
s for high school

graduates and adults,
selected high school

students from
 schools

near the C
enters

are accom
m

odated in
program

s suited to their
abilities and

needs.

3. T
he over-all

program
 provides both

pre-em
ploym

ent and
extension training

for the occupational
fields of highly

skilled technicians,
technical specialists,

skilled craftsm
en,

and skilled specialists.*
T

he range of
program

s provided
w

ill be such
as w

ill m
eet the needs of

persons of different
types and levels of

ability w
ho have

aptitude for the
occu-

pational fields noted
above.

T
hese occupational

fields are found in
m

ost areas of the
w

orld of w
ork. T

he
over-all

program
 of the C

enters w
illin-

clude training for
the various

areas of the w
orld of w

ork
such as agriculture,

business, health
and other services,

and
industrial

areas.
4. T

he
program

 w
ilt be sufficiently

flexible to m
eet

the needs
of persons w

ho
desire full-tim

e
training, those w

ho
desire

pre-em
ploym

ent training
for a new

 field w
hile

still w
orking

at other types of
jobs, and

persons now
 em

ployed w
ho

de-
sire training for

updating and upgrading.
T

he schedule w
ill

provide classes at
appropriate hours for

shift w
orkers.

Schedules for
pre-em

ploym
ent training

program
s for em

-
ployed persons w

ill
perm

it attendance
up to 15 hours per

w
eek, day

or evening.

*For inform
ation

on the identification of technician
and technical specialist

occupations,
and com

parison of these
occupations w

ith the skilled
crafts, see: L

ynn A
. E

m
erson.

T
ech-

nician T
rainfng B

eyond the
H

igh Schooi, D
ivision of

V
ocational E

ducation, State
D

epart-
m

ent of Public Instruction,
R

aleigh, N
. C

., 1962.
C

hapter 2.
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5. T
raining opportunities for em

ployed
persons are of great

im
portance to the C

enters. T
he total enrollm

ent
of such

students m
ay w

ell be considerably greater than the
num

ber
of full-tim

e students.
6. C

urriculum
s for pre-em

ploym
ent training for highly

skilled
technicians and for highly skilled craftsm

en w
ill

generally
provide for tw

o years of full-tim
e study.

Pre-em
ploym

ent
curriculum

s for technical specialists and skilled
specialists

w
ill be shorter in length. E

xtension
courses for em

ployed
w

orkers w
ill usually be of the unit type and

of short length.
7. C

urriculum
s for the training of highly skilled technicians

w
ill provide adequate, intensive

coverage of the prim
ary or

central technology, supported by basic and related technol-
ogy, and by appropriate m

athem
atics, science and draw

ing.
A

 reasonable am
ount of appropriate general education

w
ill

be a part of each such curriculum
.

8. C
urriculum

s for the training of highly skilled craftsm
en

w
ill provide adequate shop and laboratory w

ork
of appro-

priate types, supplem
ented by related instruction

in the
technology of the craft, and by basic and applied

science,
m

athem
atics, and draw

ing, related to the craft. A
reason-

able am
ount of appropriate general education

w
ill be in-

cluded in each curriculum
.

9. C
urriculum

s for the training of technical
specialists and

skilled specialists w
ill consist prim

arily
of instruction in the

technical and m
anipulative skills pertinent

to the occupa-
tion, supplem

ented by such closely related technology,
sci-

ence, m
athem

atics, and draw
ing, as is appropriate.

10. E
ffort w

ill be m
ade to insure that all

program
s w

ill be
operated at a high level of quality.

T
his w

ill entail w
ell-

developed curriculum
s, w

ell-prepared
courses of study, good

instructional m
aterials, adequate laboratory

and classroom
equipm

ent, w
ell-prepared instructors, and carefully

selected
students.

11. W
hen technician and skilled crafts training

program
s are

offered in the sam
e C

enter, the objectives of each
type of

program
 w

ill be kept clearly in m
ind, and effectiveness w

ill
not be decreased by im

proper m
ixing of classes

or by other
procedures that tend to destroy the entity of either type

of
program

.
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12. E
conom

ical operation of the
program

 of a C
enter w

ill be
safeguarded in so far

as is possible by having a first-year
enrollm

ent in each full-tim
e

program
 of approxim

ately 20
students, w

ith an expected retention of 12
students for the

second year, in program
s of m

inim
um

 size.In C
enters w

ith
program

s of larger than m
inim

um
 size, such

as those w
hich

require especially costly equipm
ent w

hich
should be used

to m
axim

um
 capacity, the enrollm

ents w
ill

be proportion-
ately larger.

13. In the over-all planning of
a C

enter, the plant and equip-
m

ent needs w
ill be projected

on the basis of the full-tim
e

pre-em
ploym

ent curriculum
s for the training

of technicians
and skilled craftsm

en, and the
program

s for training tech-
nical specialists and skilled specialists w

hich
require special

equipm
ent. It is assum

ed that part-tim
e offerings

can be
handled w

ithout additional
space and equipm

ent.
14. T

he total program
 of

a C
enter w

ill be developed in the
light of inter-relationships betw

een curriculum
s

w
ith re-

spect to com
m

on instructional content
and utilization of

equipm
ent. Skilled crafts

program
s w

ill usually be offered
in the sam

e C
enters w

hich offer technician
training in the

sam
e occupational fields.

15. T
he location of new

 C
enters w

ill take
into consideration the

proxim
ity of industrial establishm

ents
w

ith w
orkers w

ho
desire extension training, and the

distances students w
ill

have to travel to attend day
or evening classes.

16. Satellite program
s of sm

all
scope conducted from

 certain
C

enters w
ill be established only after careful study

of needs
and of the feasibility of offering efficient

program
s at rea-

sonable cost. G
enerally, the satellite

program
s w

ill take the
form

 of extension courses
or basic portions of pre-em

ploy-
m

ent program
s. W

hen basic pre-em
ploym

ent
program

s are
offered, care w

ill be taken to m
ake reasonably

sure that
students com

pleting such
program

s w
ill transfer to an ap-

propriate C
enter for com

pletion of their training.
17. E

ach curriculum
, technical and trade,

in each C
enter w

ill
gear into the state-w

ide program
 and contribute its part

in m
eeting state-w

ide needs.
18. Specific curriculum

s w
ill be located in the

m
ost appropriate

C
enter or C

enters, based
upon consideration of local m

an-



pow
er needs, state-w

ide m
anpow

er needs, other curriculum
s

in the C
enter w

hich supplem
ent the specific curriculum

,
present offerings of the C

enter, and the like. In occupational
fields w

hich w
arrant the establishm

ent of only one curricu-
lum

 to serve the needs of the entire State, the C
enter in

w
hich this curriculum

 is located w
ill be selected in the

light of sources of students anu various other factors w
hich

affect their recruitm
ent, as w

ell as the industrial em
ploy-

m
ent in the area w

here the C
enter is located. H

eavy con-
centration of specific industries in certain geographical
areas m

ay indicate the desirability of concentrating the
training program

s for these industries in those areas. In
occupations w

here em
ploym

ent opportunity is state-w
ide

and is sufficiently large, training program
s for such occupa-

tions m
ay w

ell be established in m
ost or all of the C

enters.
19. A

 few
 C

enters w
in probably concentrate their efforts on

tecitnician training, and others on. skilled crafts training.
M

ost of the C
enters w

ill offer skilled crafts training, w
ith

som
e of them

 also offering full tw
o-year curriculum

s in ap-
propriate technician fields and/or the first year of a tw

o-
year technician curriculum

 from
 w

hich students w
ill trans-

fer to another C
enter for the second year of instruction.

20. In determ
ining w

hether a specific curriculum
 is to be offered

in a C
enter, consideration w

ill be given to large pre-em
ploy-

m
ent student potential, and to im

m
inent industrial expan-

sion, as w
ell as to present em

ploym
ent opportunities.

21. U
ndue duplication of currim

um
 offerings by different C

en-
ters w

ill be avoided, and each offering w
ill be justified on

the basis of determ
ined needs.

22. In the situation w
hich presently exists, in w

hich C
enters

have been developed m
ore largely on local initiative than

on the basis of state-w
ide planning, it

w
ill probably be de-

sirable to m
ake som

e changes in program
s now

 offered or
planned to bring the total state-w

ide program
 in keeping

w
ith needs. T

his m
ay necessitate som

e shifting of equipm
ent

from
 one C

enter to another.
23. Instructional staff for technician program

s w
ill require ade-

quate backgrounds of technical training, technical experi-
ence, and appropriate teacher training. Instructors of skilled
crafts and subjects w

ill require adequate trade experience

and appropriate teacher training. T
he qualifications of ad-

m
inistrators of the C

enters w
ill be in keeping w

ith the
types of program

s under their direction. Present staff m
em

-
bers w

hose qualifications do not m
easure up to appropriate

standards w
ill be expected to m

ake up the deficiencies. O
p-

portunities for m
aking up the deficiencies w

ill be m
ade

available.

24. E
ffective functioning in the field of technician training re-

quires space and equipm
ent appropriate for this kind of

training. Som
ew

hat different types of space and equipm
ent

are required for skilled trades program
s. T

he types of shops
and laboratories needed, the equipm

ent for these shops and
laboratories, the library facilities, the num

ber and types
of classroom

s required, and the drafting room
 facilities

needed logically grow
 out of the specific content of the

courses w
hich m

ake up the curriculum
s. E

ffort w
ill be m

ade
to bring facilities into keeping w

ith curriculum
 needs.

25. T
he load factor of space and equipm

ent (the extent to w
hich

they are used to the m
axim

um
) w

ill be kept sufficiently high
to justify the offerings of the C

enter. U
nused space, day

and evening, w
ill be kept to an appropriate m

inim
um

.
26. Student selection w

ill be based upon standards determ
ined

for each curriculum
. Procedures for the selection of stu-

dents w
ill include the use of appropriate standardized tests

of potential aptitudes and abilities, as w
ell as other m

eas-
ures.

27. A
n effective program

 of student recruitm
ent w

ill be devel-
oped w

ith the purpose of reaching sufficient num
bers of

qualified students to fill the C
enters to capacity.

28. E
ach C

enter w
ill establish and m

aintain effective functional
relationships w

ith the industries it serves through its train-
ing program

s.
29. E

ffective use w
ill be m

ade of appropriate advisory com
m

it-
tees from

 industry, agriculture, and business.
30. E

ffort w
ill be m

ade to provide instruction of the m
ost effi-

cient types, utilizing effective instructional aids. C
onsidera-

tion w
ill be given tc the use of program

m
ed learning and

teaching m
achines, as w

ell as other new
er m

edia of instruc-
tion.

9
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Pre-em
ploym

ent training in
the C

enters is provided
in the

form
 of organized

curriculum
s. A

 curriculum
m

ay be defined
as an integrated group of

courses of appropriate types
and

lengths, arranged in
proper sequence, and leading to

a defined
educational objective.

T
he objective of the

curriculum
s of the post-high

school tech-
nician training

program
 is preparation for effective

entrance
into beginning

or entry jobs in specific clusters
or groups of

closely related occupations of
technician type. A

 definite
curricu-

lum
 is provided for each

cluster, and is
a distinct entity, al-

though som
e of the basic

courses of a curriculum
m

ay also find
an appropriate place in one

or m
ore other curriculum

s.*
Pre-em

ploym
ent curriculum

s
designed for the training

of
skilled craftsm

en have
as their objective the preparation

of per-
sons for effective entrance into

a single skilled craft, in contrast
w

ith a cluster of occupations
w

hich is the goal of the
technician

curriculum
.

C
urriculum

s for the training
of technical specialists

are m
ore

restricted in
scope than those for training highly

skilled tech-
nicians. In som

e respects,they are sim
ilar to the

latter in their
pattern of organization,

and m
ay include

som
e of the basic con-

tent of the technician
curriculum

s. T
he objective

of these cur-
riculum

s is preparation
for a single technical

occupation or
a

narrow
 range of technician jobs.

T
raining for skilled

specialists is usually
provided through

short, intensive
program

s of specialized shop w
ork,

w
hich nor-

m
ally include relatively

little in related
technology.

T
E

C
H

N
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 T
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A
IN
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P
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O
G

R
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M
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In planning curriculum
s

for the training of
technicians, it is

For further inform
ation

on curriculum
 developm

ent for technician
training, see: L

ynn
A

. E
m

erson, T
echnician

T
raining B

eyond the H
igh

School, N
orth C

arolina State
D

epart-
m

ent of Public Instruction,
R

aleigh. 1962.

desirable that the follow
ing

principles underlying
technical cur-

riculum
s be kept in

m
ind.

Principles U
nderlying

T
echnical C

urriculum
s*

1. T
he curriculum

title describes it
so clearly that it is easily

identified and understood
by em

ployers and
prospective stu-

dents.
2. T

he range of
content needed in

preparation for the jobs
in

the cluster is reasonable
for a tw

o-year
program

 beyond the
high school.

3. T
he technical

content lends itself
to organized school instruc-

tion.
4. A

 substantial portion
of the total curriculum

content consists
of technical

courses peculiar to the job
cluster, or basic

thereto.
5. T

he difficulty level
of the content is

such that it
can be m

as-
tered by a reasonably

high proportion ofthe students w
ithin

the tim
e lim

its of
the curriculum

.
6.

It w
ill be feasible to

secure, m
aintain, and keep

up to date
the special equipm

ent
needed for the curriculum

.
7. T

he curriculum
is built upon established

entrance require-
m

ents for students,
w

hich m
ay specify

the com
pletion of

specified courses
as w

ell as high school com
pletion.

C
urriculum

 content for training
program

s for highly skilled
technicians should provide

adequate, intensive
coverage of the

technology peculiar to
the occupational

cluster, supported by
basic technology,technology of closely

related fields, and by
ap-

propriate m
athem

atics,
science, and draw

ing.
G

eneral education
of appropriate type

should be included
in each curriculum

.
T

he w
ord "technology"

in a curriculum
 title

is com
ing to be

recognized as m
eaning

a program
 at least tw

o
years in length,

A
dapted from

 B
ulletin N

o. 1332,
U

niversity of the State of N
ew

Y
ork. A

 G
uide to the

D
evelopm

ent of Program
s for the

Institutes of A
pplied A

rts and
Sciences. A

lbany. 1947.11



of high level, w
ith

content as outlined above, suited
to the capaci-

ties of students som
ew

hat
above the average level of ability.

T
he am

ount of credit allow
ed

for a specific
course in a curricu-

lum
 is usually expressed

in sem
ester-hours if the

school year is
divided into tw

o sem
esters,

or in quarter-hours if the school
year has three term

s. A
 sem

ester
varies in length in different

institutions from
 15

to 18 w
eeks; the term

or quarter from
 10

to 12 w
eeks. A

sem
ester-hour of credit requires

one instruc-
tional class period

per w
eek for a sem

ester,
or equivalent effort

in laboratory
or shop w

ork. It is generally assum
ed

that a stu-
dent needs to devote

tw
o hours of outside

study for each hour
spent in the classroom

,
or a total of three hours

per w
eek for a

sem
ester for each

sem
ester-hour of credit.

T
echnical laboratory

w
ork usually requires

som
e outside w

ork in the preparation
of

reports, and w
here this

outside w
ork is substantial

a credit hour
is allow

ed for each
tw

o hours per w
eek of

laboratory w
ork for

a sem
ester. Shop w

ork usually
requires no outside study,

and
the basis for credit

is usually three hours
of shop w

ork
per

credit hour.
T

he total sem
ester-hours

of credit for tw
o-year

technician
training varies som

ew
hat

in different institutions,
from

 a m
ini-

m
um

 of 60 to a m
axim

um
 of 80. It

is suggested that curriculum
s

developed for technician
training in the Industrial

E
ducation

C
enters provide for at least

72 sem
ester-hours of

credit. T
his

w
ould average 18 credits

per sem
ester. If the institution

oper-
ates on the term

 (quarter)
basis rather than the

sem
ester, the

total quarter-hour credits
for an equivalent

program
 w

ould
am

ount to 108,
or 18 quarter-hours per term

.
T

he usual curriculum
pattern for technician

program
s pa,

vides that a considerable portion
of the w

ork of the first
tw

o
term

s consist of basic science,
m

athem
atics, and draw

ing,
to-

gether w
ith

som
e special technology. Foundations

m
ust be laid

for the m
ore advanced

courses. T
o m

aintain student interest
in

the program
,

som
e of the specialized technology needs

to be
offered during the early

part of the curriculum
, and

a proper
balance m

ust thus be
w

orked out betw
een the basic

courses and
the technology. T

o the
extent that it is practicable

to do so, the
curriculum

 content should be
arranged so that the student

w
ho

has to drop out of school
after the first

year has som
e m

arket-
able technical skill,

such as drafting.

12

T
he beginning

courses in the specific technology
frequently

do not require the
extensive specialized

equipm
ent needed for

the advanced
courses. It is thus practicable to

offer the first
year of w

ork in the technician
curriculum

s in certain C
enters

w
hich do not offer the

advanced w
ork, w

ith the
student trans-

ferring at the end of the
first year to another

C
en .er w

hich is
equipped to handle the

advanced instruction.
In som

e fields, such
as m

echanical technology
or civil tech-

nology, the curriculum
m

ay be arranged in the form
 of options.

A
ll students

m
ay be required to take the

sam
e courses for the

first tw
o or three

term
s, then specialize in

specific aspects of
the field. T

he options
in the civil technology

curriculum
 m

ight
w

ell include (a) building
construction, and (b) highw

ay
and

heavy construction.
T

hroughout the U
nited

States, the specific content
included

in certain curriculum
s,

such as m
echanical

technology, varies
w

idely. T
his is due partly

to varying em
phasis

on different
aspects of the technology in

the industrial establishm
ents

w
here

graduates find jobs, and
partly to other

causes. C
urriculum

s in
som

e institutions em
phasize m

athem
atics

m
ore than is the case

w
ith other institutions.

Som
etim

es m
ore em

phasis is
placed on

science or draw
ing, and

som
etim

es on the specific
technology.

T
able 4 show

s the differences
found in the tw

elve curriculum
s

included in the analysis.
T

he curriculum
pattern chosen for

m
echanical technology in the

Industrial E
ducation C

enters,
and

this should be standardized
throughout the State,

m
ay w

ell look
tow

ard the m
edian

pattern as show
n in this

chart, w
ith such

deviations as seem
necessary to m

eet the needs of the
em

ploy-
m

ent m
arket of the C

enters.
T

he A
rea V

ocational
E

ducation B
ranch, D

ivision
of V

oca-
tional E

ducation, U
. S.

O
ffice of E

ducation, w
hich

adm
inisters

the T
itle V

III
program

 of the N
ational D

efense E
ducation

A
ct,

has contracted w
ith

outstanding institutions
throughout the

country for the developm
ent

of suggested curriculum
s

for the
training of highly skilled

technicians in tw
o-year

program
s be-

yond the high school. T
w

o
such curriculum

s have
been p

E
lectrical T

echnology
and E

lectronics T
echnology,

and others
are being developed. T

he outlines
of these suggested curriem

lum
s

are show
n in A

ppendix D
. Full details

concerning these curricu-
lum

s are available in the
publications of the U

. S.
O

ffice of E
du-



cation entitled E
lectrical T

echnology (B
ulletin

0E
-80006) and

E
lectronic T

echnology (B
ulletin 0E

-80009)
.

Sim
ilar bulletins

in M
echanical T

echnology, C
hem

ical T
echnology,and D

ata Pro-
cessing are expected to be ready

soon.
In the appendix are

som
e m

aterial w
hich m

ay be useful in
developing curriculum

 patterns for technician training,
includ-

ing the follow
ing

a) A
 list of post-high school institutions w

hich
offer curricu-

lum
s in specific fields. (See A

ppendix B
.)

b) C
om

parative analyses of distribution of
content by subject

fields, in selected institutions, for instrum
entation

technology,
electrical technology, and electronics technology. (See

A
p-

pendix C
.)

c) Sam
ple curriculum

s in business data processing
technology,

electrical technology, electronic technology, m
echanical

tech-
nology, chem

ical technology, production technology,
and high-

w
ay technology. (See A

ppendix D
.)
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C
urriculum

s w
hich provide training for skilled crafts

occu-
pations in institutions beyond the high school

vary considerably
in the range of content included and in the length

of the pro-
gram

s. Som
e schools have program

s tw
o years in length, and

others have shorter program
s. In

som
e cases the total content

needed by a craftsm
an w

ho is w
ell trained in all the branches

of his craft is broken dow
n into segm

ents, and training
pro-

gram
s are offered w

hich aim
 to develop com

petency only in
a

portion of the craft as a w
hole. In

som
e skilled crafts, the range

of content needed for m
astery of the craftas a w

hole is broad,
and the tim

e required for the training
program

 m
ay be tw

o
years or m

ore of full-tim
e instruction. O

ther crafts require short-
er periods.

A
 fully trained electrician, for exam

ple, needs the ability
to

install light and pow
er w

iring using varied types of m
aterials,

to install and connect m
ators of different types utilizing

m
any

kinds of starting devices, to diagnose trouble in electrical cir-
cuits and electrical equipm

ent, to interpret m
echanical and elec-

trical draw
ings, to use electrica; m

easuring instrum
ents

accu-
rately and safely, to perform

 certain types
m

echanical repairs

T
A

B
LE

 4. C
om

parison of M
echanical T

echnology
C

urricu-
lum

s A
m

ong S
elected T

w
o-Y

ear P
ost-H

igh
S

chool
P

rogram
s R

egarding the N
um

ber of S
em

ester
H

ours R
equired for the V

arious A
reas of

the
C

urriculum
.
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T
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ple U
niv. (M

ech.
T

ech. Inst. D
esign)

50
10

3
4

3
2

72

C
ogsw

ell Polytechnic
C

oll., San Francisco
38

2
5

12
11

2
70

O
klahom

a State U
niv.

T
echnical Institute

37
5

6
10

10
6S

B
room

e T
ech. C

om
m

. C
oll.

B
ingham

ton, N
. Y

.
35

8
7

2
12

2
66

W
entw

orth Inst., B
oston

(M
etals T

echnology)
40

13
15

4
5

3
80

A
rlington State C

ollege
A

rlington, T
exas

30
9

7
6

14
3

69

Southern T
ech. Inst.

C
ham

blee, G
eorgia

32
7

7
5

8
16

75

W
entw

orth Institute
(Production T

echnology)
33

11
8

4
7

17
80

C
offeyville C

ollege,
K

ansas
30

15
8

12
9

6
80

C
harlotte C

ollege
C

harlotte, N
. C

.
26

7
12

5
10

17
77

M
ilw

aukee Inst. of T
ech.

(M
ech. T

echnol.-D
esign)

22
6

4
16

10
7

65

M
ilw

aukee Inst. of T
ech.

(M
ech. T

echnol.-M
anufac.)

12
6

4
4

12
27

65

M
edian

32.5
7.5

7
5

10
4.5

71

R
ange

1250 2
15 3

15 2
16 3

14 0
27

65-80
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to electrical equipm
ent, and the like. T

o develop the technical
skills needed, he m

ust study direct and alternating current cir-
cuits and m

achinery, basic electronics, electrical m
easuring in-

strum
ents, w

iring practices and codes, w
iring diagram

s, and
m

any other things. Such study takes a considerable am
ount of

tim
e, since it m

ust be supplem
ented w

ith basic instruction
in

science, m
athem

atics, and draw
ing, w

hich
are related to the

craft. T
he length of the pre-em

ploym
ent curriculum

 for this
craft m

ay w
ell be tw

o years in length. O
ther skilled crafts

w
hich

need this length of program
 include printing, auto m

echanics,
,aachine shop practice, air conditioning and refrigeration,

and
possibly others. T

oolm
aking m

ay require
a som

ew
hat longer

program
.

A
 pre-em

ploym
ent training

program
 of shorter length, per-

haps one school year, is frequently utilized for those crafts
w

hich require certain types of training w
hich

are difficult to
provide w

ithin the w
alls of the school. A

m
ong these

are car-
pentry, plum

bing and steam
fitting, bricklaying and other trow

el
trades, and sheetm

etal w
ork. T

he training of the student is
rounded out by apprenticeship or other patterns of on-the-job
training. W

hen proper relationships
are established w

ith em
-

ployers and unions, credit tow
ard apprenticeship

m
ay be given

for training received in the school. E
xperience has show

n that
pre-apprenticeship training in a good vocational school lessens
the drop-out rate for apprentices

as com
pared w

ith drop-out
from

 apprenticeship w
hen

no full-tim
e training is provided.

T
he training content of the curriculum

 designed to
prepare

persons for the skilled crafts is derived from
 job analysis. T

he
curriculum

 is planned from
 data obtained from

a detailed anal-
ysis of the understanding, m

anipulative skills, and technical
skills of the w

orker in the particular craft for w
hich the

cur-
riculum

 is designed. U
sually, the tasks of the w

orker
are ana-

lyzed in considerable detail, and from
 this analysis the curricu-

lum
 is developed. O

perations and jobs to be perform
ed in the

w
orkshop are outlined, and related technical content is w

orked
out and allocated to appropriate courses in m

athem
atics, science,

and draw
ing. B

asic courses needed for understanding of the
related technical content are devised. T

hese various
groups of

instructional content are then organized in appropriate
sequence,

w
ith suitable tim

e allocations, to form
an integrated curriculum

.
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Instructional program
s for the training of technical specialists

and skilled specialists usually take the form
 of unit

courses or
a short series of inter-related courses. T

he content is derived
from

 analysis of the occupation. T
echnical

specialist training
program

s w
ill probably be few

 in num
ber, and usually w

ill be
offered to em

ployed persons w
ho desire to

prepare them
selves

for such technical jobs
as testers of specific m

aterials or equip-
m

ent, or inspectors of various types.

S
K

ILLE
D

 S
P

E
C

IA
LIS

T
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R
A
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IN

G
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R
O

G
R

A
M

S

N
um

erous jobs exist in the skilled specialist field, and
som

e
of them

 lend them
selves w

ell to pre-em
ploym

ent training in
a

C
enter. K

nife grinder, knitting m
achine fixer, sew

ing m
achine

repairm
an, tool-grinder operator, and upholsterer

are exam
ples

of such jobs. R
elatively short but intensive

courses are utilized
for the training, and the instruction is usually confined

to a
single shop.

E
X

T
E

N
S

IO
N

 T
R

A
IN

IN
G

 P
R

O
G

R
A

M
S

E
xtension courses for w

orkers em
ployed in industrial and

technical occupations w
ill com

prise
a substantial portion of the

total enrollm
ent in m

ost of the C
enters. T

hese take the form
of

unit courses of relatively short length,
or series of such courses,

and w
ill be offered at hours suited to the needs of the students

w
ho w

ill include both day and shift w
orkers. O

ften these
courses

are units of the long pre-em
ploym

ent courses, m
odified in length

and content to m
eet the needs of the extension students. O

thers
are developed specifically for extension training, and based upon
analysis of the specific needs.

P
A

R
T

-T
IM

E
 T

R
A

IN
IN

G
 P

R
O

G
R

A
M

S

U
p to the present tim

e, a relatively high proportion of the
total student body has been m

ade
up of em

ployed persons pur-
suing part-tim

e program
s, and high school students w

ho spend
half of their school hours in the C

enters. A
s tim

e
goes on and

the facilities and prestige of the C
enters

grow
 to new

 levels, it
is probable that increasing num

bers of high school graduates



and others w
ho have dropped out of high school w

ill enroll in
the C

enters as full-tim
e students. A

s this grow
th develops, the

facilities for day-tim
e instruction w

ill be filled w
ith high school

graduates and adults, leaving little
room

 for students still in
high school. W

hen that tim
e arrives, the high school students

for w
hom

 the C
enters should provide training

m
ay w

ell be lim
-

ited to selected students w
ho desire to continue their training

in the C
enters after they

are graduated from
 high school, and

for w
hom

 basic program
s could be devised w

hich w
ould

gear
in w

ith later study at the C
enters.

A
m

ong the present program
 patterns in the C

enters is the
15 hour per w

eek pre-em
ploym

ent curriculum
, w

hich is offered
during the day tim

e and in the evening. T
his is designed to m

eet
the needs of persons w

ho m
ust w

ork part tim
e. Students in these

program
s carry approxim

ately half the norm
al full-tim

e load,
and thus w

ill be required to attend classes for four years to
com

plete the tw
o-year full-tim

e curriculum
s. T

his is a desirable
phase of the total program

, and steps
m

ay w
ell be taken to m

ake
adequate provision for such students in the

years ahead and to
encourage enrollm

ent on this basis.
If the C

enters are to m
eet the training needs for persons of

varying backgrounds and abilities, high school graduates, m
a-

ture youth w
ho have dropped out of high school, adults w

ho are
em

ployed and w
ho are unem

ployed, the over-all curriculum
 offer-

ings w
ill need to be varied in types and levels, and be scheduled

to m
eet the needs of all. T

his is a large task, but w
ith the re-

sources of the C
enters and the support accorded them

 it should
be possible of accom

plishm
ent.
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T
his chapter deals chiefly w

ith selected
findings of the N

orth
C

arolina Study of T
echnical and Skilled

M
anpow

er, w
hich study

w
as recently com

pleted
by the E

m
ploym

ent Security
C

om
m

is-
sion of N

orth C
arolina. E

stim
ates of m

anpow
er

needs w
hich

w
ere obtained from

other sources are discussed in the
latter

portion of the chapter.
M

anpow
er needs are the bases on w

hich
all types of good

occupational training program
s, of w

hatever
level, are devel-

oped. In planning the program
s for

the Industrial E
ducation

C
enters, it w

as necessary that valid data on
the m

anpow
er needs

of N
orth C

arolina industry be secured.
T

he need for a study of
m

anpow
er requirem

ents w
as

discussed w
ith the State E

m
ploy-

m
ent Security C

om
m

ission, the m
ost

logical agency to conduct
such a study. O

ut of an aw
areness of

this need and other bene-
fits w

hich could be gained from
 such a

study, it w
as initiated by

the C
om

m
ission. T

he M
anpow

er Study w
as

m
ade by the C

om
-

m
ission's B

ureau of E
m

ploym
ent

Security R
esearch under the

direction of H
ugh M

. R
aper, director,

and D
avid A

. G
arrison,

assistant director of the B
ureau, w

ith
im

m
ediate responsibility

delegated to Jam
es C

. French, supervisor
of research studies.

T
he findings of the M

anpow
er

Study form
 a sound basis for

the planning of training in the
Industrial E

ducation C
enters.

T
he m

ethods used in m
aking

the study and the professional care
in w

hich it w
as executed

m
ake it especially valuable to

educa-
tional planning. T

he thoroughness
w

ith w
hich the survey form

s
w

ere developed and
tried out, the sam

pling procedures
used, the

w
ell-organized training session for

the analysts w
ho did the in-

terview
ing, and the use of the

interview
 m

ethod as opposed to
the m

ailed questionnaire m
ethod

strengthen the validity of the
M

anpow
er Study.
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T
he E

m
ploym

ent Security C
om

m
ission

of N
orth C

arolina has

published the full results of its M
anpow

er Study.
Selected por-

tions of the results are included in this section,
and w

ere taken
from

 the report of the M
anpow

er Study.*
O

ne of the m
ajor purposes of the M

anpow
er Study w

as
to

"provide the N
orth C

arolina State B
oard of E

ducation w
ith a

set of guidelines for use by the D
epartm

ent of
C

urriculum
Study and R

esearch and Industrial E
ducation C

enters as an
aid in planning curricula w

ith the stated needs of industry,"

M
ethods of C

onducting the M
anpow

er S
tudy

T
o best determ

ine industry's future m
anpow

er requirem
ents

for technicians and selected skilled craftsm
en, E

m
ploym

ent
Se-

curity C
om

m
ission labor m

arket analysts interview
ed m

anage-
m

ent representatives in a sam
ple com

prised of m
ore

than 1,200
establishm

ents found in 24 of N
orth C

arolina's im
portant in-

dustries. T
his sam

ple accounted for nearly 62 per cent of total
em

ploym
ent in the industry divisions studied and represented

10,078 firm
s.

D
ata w

ere collected throughout the State by a team
of E

m
-

ploym
ent Security C

om
m

ission labor m
arket analysts

w
ho w

ere
given special instructions in survey m

ethods,
procedures, and

objectives. T
he analysts recorded data on three types

of sched-
ules w

hich w
ere identified as (1) E

m
ployer

D
ata Sheet, (2)

T
echnician D

ata Sheet, and (3) Skilled D
ata Sheet.

T
he discussion of occupational scope

and industrial scope
w

hich follow
s is adapted from

 the report
of the M

anpow
er

Study. T
his represents a portion of a

thorough treatm
ent of

m
ethodology w

hich is included in the report
of the M

anpow
er

Study.

O
ccupational ScopeT

echnicians
T

he survey of technical occupations w
as

"open-ended". T
o

facilitate identification of all possiale technical
occupations the

* N
orth C

arolina Study of T
echnical and Skilled

M
anpow

er. E
m

ploym
ent Security C

om
-

m
ission of N

orth C
arolina, B

ureau of E
m

ploym
ent Security R

esearch,
R

aleigh, 1962.
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follow
ing supplem

ents to the survey instrum
ent w

ere used as
guides.
(a) A

 prepared list of definitions referred to as "Som
e T

ypical
T

echnical O
ccupations." T

he D
IC

T
IO

N
A

R
Y

 O
F O

C
C

U
PA

-
T

IO
N

A
L

 T
IT

L
E

S w
as used as a basis for developm

ent of
listed technician definitions. Som

e technician definitions
w

ere developed for survey purposes from
related, com

bined,
or parts of specific definitions

listed in the D
. 0. T

. (See
A

ppendix F for definitions.)
(b) A

 general description of technician-level w
ork entitled,

"D
efinition, of T

echnician." (See A
ppendix E

.)
(c) A

 third m
easure of technician-level w

ork w
as stated on the

questionnaire w
hich indicated basic m

inim
um

 criteria for
identifying a technical occupation as follow

s:
T

he occupation lies betw
een that of a skilled craft and a

scientific profession.
T

he occupation requires technical com
petency based up-

on specialized, intensive training
in technical subjects

involving the direct application of functional aspects of
related sciences and m

athem
atics.

T
he occupation is one in w

hich m
ost of the person's

w
ork is concerned w

ith the application of technical
know

ledge and technical understanding in contrast w
ith

m
anipulative skills.

T
he occupation is one for w

hich adequate technical train-
ing can usually be provided in vocational-technical pro-
gram

s an the secondary level, extension program
s

for
out-of-school-youths and adults on a full-tim

e basis, or
term

inal technical courses at the post-high school level
of not m

ore than tw
o years in length.

T
hrough application of the above-nam

ed tools for defining the
technician level of w

ork, 55 different jobs w
ere identified. In

addition, 11 other positions w
ere identified as being of a

tech-
nical nature, but are not included in the report because these
jobs w

ere highly specialized and involved relatively few
 w

orkers.

O
ccupational ScopeSkilled O

ccupations
In addition to the study of technicians, 32 skilled occupations

for w
hich there w

as a know
n general shortage of w

orkers, w
ere

18

selected and defined for inclusion in the occupational scope of
the survey. Skilled occupations w

ere selected for study on the
basis of the follow

ing considerations.
O

ccupations w
hich w

ere considered num
erically im

portant
to the industrial com

position of the N
orth C

arolina labor m
arket.

Jobs w
hich w

ere know
n or expected to be in short supply.

T
ypes of w

ork requiring an extended period of vocational edu-
cation or industrial training.

A
pplication of the above criteria resulted in the pre-selection

for study of 32 skilled crafts. Included in this num
ber w

ere 11
jobs w

hich generally crossed industry lines. T
hese jobs w

ere
considered in all of the industries surveyed. T

he rem
aining 21

selected skilled jobs w
ere characteristic of specific industries and

w
ere, therefore, surveyed from

 lists of definitions especially
prepared for use in the appropriate industries. Pre listed skilled
occupation titles and definitions used in the study are show

n in
A

ppendix G
.

Industrial Scope of Study
T

he M
anpow

er Study w
as m

ade to obtain a m
easure of tech-

nical and selected skilled m
anpow

er resources and training needs
of a substantial cross-section of N

orth C
arolina's industrial

com
plex. T

im
e and cost w

ere factors w
hich dictated that lim

ita-
tions be placed on the scope of the study. D

espite som
e neces-

sary restrictions to coverage, it is believed
that the study pro-

vides a realistic and valid m
easure of m

inim
um

 future needs
in N

orth C
arolina for w

orkers trained in the occupations studied.
Survey findings do not represent estim

ates of total m
anpow

er
requirem

ents for the State because not all industries and occu-
pations could be included in the coverage. R

eferences in this re-
port to "N

orth C
arolina" or to "statew

ide" survey
findings,

therefore, apply only to the selected industries w
hich com

prise
the survey scope and w

hich are identified in detail in
T

able 5.
L

ikew
ise, no reliable occupational estim

ates can
be provided

w
hich take into account additional labor dem

ands
resulting from

future acquisition by the State of new
 industrial

establishm
ents

and these num
ber into the hundreds each year.

T
he N

orth
C

arolina Study of T
echnical and Selected Skilled

M
anpow

er R
e.

sources represents,
therefore, a conservative appraisal of future

training needs.



It w
as not practical to survey industrial divisions such

as
finance, insurance and real estate; lum

ber and w
ood products;

w
holesale and retail trade; and the m

ajor portion of the service
industry. T

hese industries
are generally characterized by hun-

dreds of relatively sm
all em

ploying units. Since the interview
ap-

proach w
as used, it w

as thought to be econom
ically prohibitive

to contact in these groups the ,-,)lum
e of firm

s
necessary for

adequate sam
ple coverage.

C
ertain segm

ents or sub-divisions of
som

e industries studied
w

ere also excluded from
 coverage and are described in footnotes

to T
able 5. T

hese exclusions
w

ere m
ade because they involve

activities w
hich em

ploy very high percentages of w
orkers in

un-
skilled and sem

iskilled occupations not em
braced by this particu-

lar study.
A

griculture, State and federal governm
ent, and non-profit

organizations w
ere not covered by the

survey because appro-
priate base data w

ere lacking for system
atic sam

ple selection
and statistical processing.

T
able 5 show

s a com
parison betw

een sam
ple em

ploym
ent

rep-
resentation and em

ploym
ent in all firm

s encom
passed by the

total survey scope. A
ctual em

ploym
ent in the 1,221 sam

pled
firm

s accounted for nearly 62
per cent of total em

ploym
ent in

the industry divisions studied. D
ata collected from

 the sam
pled

establishm
ents w

ere inflated to estim
ates

represe, fling 10,078
firm

s doing business in N
orth C

arolina
on June 1,, 1960. A

t
that tim

e, the firm
s w

hich com
prised the total study

scope em
-

ployed considerably m
ore than one-half m

illion w
orkers. In-

form
ation w

ith respect to sam
ple firm

 selection, data collection
and processing techniques used

are included in m
ore detail in

the report of the M
anpow

er Study.

S
urvey F

indingsT
echnical O

ccupations

T
he report of the M

anpow
er Study identifies 55 separately

defined technicians and show
s various findings about them

. D
efi-

nitions of these identified technicians are included in A
ppendix

F of this publication.
Som

e of the key findings of the M
anpow

er Study pertinent to
technical educational planning are show

n in T
able 6. Inform

a-
tion in this table, taken from

 the report of the M
anpow

er Study,

show
s the total em

ploym
ent for the various technical

occupa-
tions in June, 1961, and estim

ates of the num
ber of technicians

to be trained by industry and by educational institutions by the
years June, 1963 and June, 1966. T

he num
ber of technicians to

be trained and em
ployed by industry by these

years is based on
industry's estim

ates of expansion, and the norm
al

rates of at-
trition for the currently em

ployed technicians. If
expansion

plans of em
ployers for the next five

years (by June, 1966) are
to be m

et and replacem
ents

are 1
be provided, nearly 82 per

cent of all technicians needed w
ill require institutional

training.
O

ne of the m
ost significant conclusions to be draw

n
from

 this
analysis is the fact that by June, 1966,

m
ore than 6,800 individ-

uals w
ill need to be provided w

ith from
one to tw

o years
of institutional training, if expectations of only

those em
ployers

encom
passed by the M

anpow
er Study m

aterialize.
D

ata in T
able 6 are show

n by technology
areas as w

ell as by
individual technician occupations. In determ

ining the
technol-

ogies, individual technician occupations
w

ere grouped in accord-
ance w

ith sim
ilarities in job content w

hich seem
ingly relate to

a particular technology or field of w
ork.

S
urvey F

indingsS
kiiied O

ccupations
In addition to the 55 surveyed technician occupations

w
hich

are discussed in this chapter, 32 selected skilled occupations
w

ere
surveyed. D

efinitions for these skilled occupations
are show

n
in A

ppendix G
.

Inform
ation in T

able 7, taken from
 the report of the M

an-
pow

er Study, show
s the sam

e types of data for skilled
occupa-

tions as is included in T
able 6 for technician occupations.

L
isted

in the table are the eleven skilled occupations w
hich

w
ere sur-

veyed in all industries covered in the
survey and the rem

aining
21 occupations w

hich w
ere surveyed only in selected

industries.
For each occupation, inform

ation is presented
on the num

ber of
skilled w

orkers w
hom

 industry expects to train
on the job by

the target dates June, 1963 and June, 1966. A
lso show

n is
the

num
ber of w

orkers w
ho w

ill need to be trained outside of in-
dustry by the target dates in order that anticipated additional
w

orkers needed m
ay be supplied.

E
ach occupation should be view

ed independently w
ith respect

to institutional vocational training needs. For exam
ple, the tex-
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T
A

B
LE

 5.
industrial S

cope of S
tudy and P

er C
ent of E

m
ploym

ent
C

overed B
y the S

am
ple-June, 1960

S
tatew

ide T
ots le-huse, 1960

S
tandard Industrial C

lassification'
S

tatew
ide S

am
ple C

overage--June, 1960

N
um

ber of
E

stablishm
ents

N
um

ber of W
orkers!

E
m

ployed
C

ode
Industry T

itle
S

am
pled

E
stablishm

ents
S

ale4
E

m
plom

pym
ent

S
am

pled E
m

ploym
ent

as a per cent of total
em

ploym
ent

10,078
590,632

X
X

X
X

...
A

ll Industry D
ivisions Surveyed

1,221
364,344

61.7%
3,853

456,159
X

X
X

X
...

M
anufacturing Industries

668
286,997

62.9%
846

33,902
20.

Food and K
indred Products

115
18,159

53.6%
7

23,968
21

T
obacco M

anufactures'
7

23,968
100 %

1,041
222,445

22
T

extile M
ill Products

136
125,495

56.4%
255

35,710
23

A
pparel

58
19,786

55.4%
409

44,596
25

Furniture and Fixtures
57

24,174
54.2%

91
14,418

26
Paper and A

llied Products
32

12,415
86.1%

330
8,864

27
Printing and Publishing

43
5,007

56.5%
113

10,918
28

C
hem

icals and A
llied Products'

16
9,129

83.6%
28

2,341
30

R
ubber Products

19
2,288

97.7%
54

4,709
32

C
lay and G

lass Products'
33

3,936
83.6%

39
2,462

33
Prim

ary M
etal Industries

15
1,978

80.3%
165

7,459
34

Fabricated M
etal Products

23
4,123

55.3%
262

11,859
35

M
achinery, except E

lectrical
40

7,243
61.1%

53
24,924

36
E

lectrical M
achinery

27
23,338

93.6%
64

4,700
37

T
ransportation E

quipm
ent

17
3,614

76.9%
9

741
38

Instrum
ents

6
726

98.0%
87

2,143
39

M
iscellaneous M

anufacturing
24

1,618
75.5%

6,225
134,473

X
X

X
X

...
N

onm
anufacturing Industries

553
77,347

57.5%
4,436

62,637
15- 17....

C
onstruction

211
22,624

36.1%
1,135

29,547
41- 47....

T
ransportation (except R

. R
.)

98
17,198

58.2%
262

13,446
48

C
om

m
unications

54
11,144

82.9%
122

9,705
49

O
ther U

tilities
36

7,803
80.4%

13
289

739
Selected B

usiness Services
13

289
100 %

168
1,590

891
E

ngineering Services
52

1,030
64.8%

89
17,259

93
L

ocal G
overnm

ent'
89

17,259
100 %

'E
stablishm

ents classified by types of industrial activity
as defined in the S

T
A

N
D

A
R

D
 IN

D
U

S
T

R
IA

L C
LA

S
S

IF
IC

A
T

IO
N

 M
A

N
U

A
L, 1957, U

. S
. B

ureau of the B
udget.

'E
xcluding establishm

ents prim
arily engaged in tobacco stem

m
ing and redryiag-S

IC
 C

ode 214.
E

xcluding establishm
ents prim

arily engaged in m
anufacturing and m

ixing agricultural fer-
tilizers -S

IC
 C

odes 2511 a 2372.
'E

xcluding establishm
ents prim

arily engaged in m
anufacturing nonm

etalic m
ineral products-S

IC
 C

odes
326, 327. 323 &

 3E
9. 'E

xcluding all unincorporated
tow

ns and all m
unicipalities w

ith 1960 population of less than 3.000.
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T
A

B
LE

 6.
V

ocational T
raining

R
equirem

ents for T
echnician

O
ccupations B

y June, 1963,and June, 1966
O

ccupation T
itle

E
m

ploym
ent

June, 1961

E
xpansion Plus A

ttrition
A

dditional W
orkers N

eeds by:
June, 1963

June, 1966
Plant T

raining O
utput by:

June, 1963
I

June, 1961
N

et O
utside T

rainina N
..&

 by:
June, 1963

June, 1966
A

ll T
echnicians

C
hem

ical T
echnology

C
hem

ist A
ssistant

C
loth T

ester
G

rey-G
oods T

ester
L

aboratory T
ester, Food

Paint T
ester

Scientific H
elper

C
ivil and C

onstruction
T

echnology
C

ivil and C
onstruction

T
echnician

B
uilding Inspector

D
raftsm

an, &
ructural

D
raftsm

an, T
opographical

E
stim

ator (nonm
anufacturing)

Instrum
ent M

an

D
ata Processing T

echnology
Program

m
er

Project Planner, D
ata Processing

System
s A

nalyst

E
lectrical and E

lectronics
T

echnology
E

lectric Pow
er T

echnician
E

lectronics T
echnician

D
raftsm

an, E
lectrical

L
aboratory A

ssistant
R

adio/T
V

 T
ransm

itting
T

echnician
Specification W

riters, E
lectrical

D
evices

D
esigners
C

loth D
esigner

C
lothes D

esigner
Fixture D

esigner
Furniture D

esigner

Industrial T
echnology

Industrial T
echnician

C
ost T

echnician
E

stim
ator (m

anufacturing)
Process-D

escription W
r:t.er

Production Planner
T

im
e-Study M

an
W

riter, T
echnical Publications

14,162
1,536
1,2232339

18122
48

2,763
464
98

584
194

1,090
333

227
1116056

2,045
152
639
827
44

35528

207
104864
31

3,602
856

1,006
160
142
853
504
81

4,592
569
483325
414
13

930
9823

266
80

349
114

1014031
30

52449
166
140
18

12526

135
5343
336

1,100
290
2805118
243
143
75

8,337
1,014

870835675
29

1,716
220
51

459
200
540
246

157654349

1,124
101
350
409
30

20034

18564466510

2,010
503
52979
35

540
226
98

951645321611

1831221926
76483217
132

462110294021001

3112595114
131432

1,534
111
9532722

318284
6342

120614621169

12439
3918
1810075101

47238
162
184

191563

3,668
505
4301
2435312

747
8621

24754
27366

69231828

47828
156
1389
12126

1335243335

789
265
1854014
112
10073

6,803
903
7755
3360327

1,398
19247
396
158
420
185

11144
2740

1,00062
311
39112
190
34

1785945659

1,538
465
3676131
349
17095

(C
ontinued)
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T
able 6. (continued)

O
ccupation T

itle
E

m
ploym

ent
Jure, 1%

1

M
echanical T

echnology
1,388

M
echanical T

echnician
270

A
ir-C

onditioning and R
efrigeration T

ech.
84

D
ie D

esigner
21

D
raftsm

an, M
echanical

828
Safety T

echnician
96

T
ool D

esigner
89

M
etal T

echnology
151

L
aboratory A

ssistant M
etallurgical

12
Sheet-M

etal T
echnician

72
T

ester
21

W
elding T

echnician
35

X
-R

ay T
echnician Industrial

11

Q
uality C

ontrol and Physical T
esting

1,314
Q

uality C
ontrol T

echnician
272

C
loth T

ester, Q
uality

84
L

aboratory T
ester, C

otton
336

L
aboratory T

ester, Synthetic Fiber
25

Paper T
ester

133
Y

arn T
ester

464

M
iscellaneous T

echnicians
929

C
lerical T

echnician
395

C
om

m
ercial A

rtist
293

M
athem

atics T
echnician

23
Fingerprint C

lassifier
46

Sanitation T
echnician

17
Instructor of T

rainees
155

E
xpansion Plus A

ttrition
A

dditional W
orkers N

eeds by:
June, 1963

I
June, 1966

Plant T
raining O

utput by
June, 1963r

June, 1966
N

et O
utside T

raining N
eeds by

June, 1963
June, 1966

482
875

71
138

411
737

94
186

37
79

57
107

40
74

13
19

27
55

1
10

1
4

0
6

278
495

17
33

261
462

11
32

2
2

9
30

58
78

1
1

57
77

109
155

4
10

105
145

4
13

1
2

3
11

45
58

2
5

43
53

9
17

0
0

9
17

46
58

0
2

46
56

5
9

1
1

4
8

259
455

96
141

165
314

85
149

24
29

61
120

10
17

7
9

3
8

79
118

31
50

48
68

6
15

1
1

5
14

10
22

11
12

1
10

69
134

22
40

47
94

383
646

142
167

265
479

148
262

15
21

133
241

110
221

13
26

97
195

16
23

0
0

16
23

10
18

5
7

5
11

2
6

0
0

2
6

97
116

109
113

12
3
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T
A

B
LE

 7,
V

ocational T
raining R

equirem
ents for

S
killed O

ccupations B
y June, 1963, and

June, 1966

O
ccupation T

itle
B

ap loym
ent

June, 1961

A
ll skilled occupations surveyed

58,991
O

ccupations surveyed in all industries
23,490

A
ir-C

ond. and R
efrigeration m

echanic
1,143

E
lectrician

8,047
H

eat T
reater

142
M

achinist
4,610

M
older-C

orem
aker

714
Pipe-steam

 fitter
2,645

Plater
205

Sheet-m
etal w

orker
2,667

T
ool and die m

aker
539

T
ool grinder operator

142
W

elder
2,636

O
ccupations surveyed in T

extile Industry
10,574

K
nitting-m

achine fixer
3,610

L
oom

 Fixer
4,527

Spinning-fram
e fixer

1,954
M

aster D
yer

483

O
ccupations surveyed in furniture industry

7,037
C

abinetm
aker

1,810
Finisher, furniture

1,650
K

nife grinder
156

Pattern M
aker, furniture

124
U

pholsterer
3,297

O
ccupations surveyed in apparel and

textiles
944

Pattern M
aker, C

loth
128

Pattern C
utter

109
Sew

ing-M
achine R

epairm
an'

707
Surveyed in Paper Printing and Publishing

2,371
C

utting and C
reasing Pressm

an
204

O
ffset-Pressm

an
386

Photolithographer
118

Printer
1,663

E
xpansion Plus A

ttrition-
A

dditional W
orker N

eeds B
y:

Plant T
raining O

utput B
y:

N
et O

utside T
raining N

eeds B
y:

June, 1963
June, 1916

June, 1963
I

June, 1966
June, 1963

I
June, 1966

14,762
29,558

5,735
11,507

9,027
18,051

7,196
13,567

2,254
4,873

4,942
8,694

346
616

87
157

259
459

1,462
3,233

816
1,721

646
1,512

102
209

19
41

83
168

1,422
2,905

479
1,050

943
1,855

117
259

61
164

56
95

882
1,788

256
646

626
1,142

85
194

22
39

63
155

1,624
2,290

317
656

1,307
1,634

236
433

41
98

195
335

85
182

6
19

79
163

835
1,458

150
282

685
1,176

1,941
3,775

1,895
3,721

46
54

1,296
2,222

1,195
2,314

101
-92

367
888

516
1,078

-149
-190

236
525

103
201

133
324

42
140

81
128

-39
12

2,514
4,034

632
1,024

1,882
3,010

621
922

135
165

486
757

465
810

51
104

414
706

42
72

22
29

20
43

24
60

8
13

16
47

1,362
2,170

416
713

946
1,457

392
662

113
170

279
492

95
111

12
16

83
95

24
48

16
28

8
20

273
503

85
126

188
377

485
1,172

182
384

303
788

37
98

41
87

-4
11

132
324

35
60

97
264

36
124

9
24

27
100

280
626

97
213

183
413

M
achine - adjuster -fixer (tobacco)

718
76

162
63

115
13

47
B

aker (Food)
422

82
156

36
63

46
93

Surveyed in nonm
anufacturing industries

13,435
2,076

6,030
560

1,157
1,516

4,873
C

arpenter (construction only)
10,903

1,313
4,574

437
930

876
3,644

D
iesel M

echanic
1,207

441
840

62
119

379
721

T
ruck M

echanic
1,325

322
616

61
108

261
508

1 Sew
ing-M

achine R
ep:L

i:m
an w

as also surveyed in furniture,
and data show

n represent the com
bined needs

of apparel, textile, and furniture industries.
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tile industry has
on-the-job training

program
s underw

ay or
planned w

hich
are expected to provide the

State w
ith enough

knitting-m
achine fixers

and loom
 fixers to

m
eet the five-year

re-
quirem

ents. O
n the other

hand, projected on-the-job
training in

the group of skills
w

hich w
ere studied

in all industries w
ill fall

nearly 8,700 w
orkers

short of the anticipated
need by June, 1966.

For the studied skilled
occupations found in

furniture, the in-
dustry expects to

train no m
ore than

one-fourth of the num
ber

needed by 1966; and,
planned on-the-job

training in
nonm

anu-
facturing is expected

to furnish less than
20 per cent of the

surveyed trained w
orker

requirem
ents by June,

1966.
If industry in N

orth
C

arolina is to
grow

 at the rate indicated
by the M

anpow
er

Study for the
categories studied, industrial

training w
ill have

to be provided for
about 18,050

persons in the
32 skills

surveyedover-and-above
som

e 11,507 w
orkers indus-

try plans to train
on the job.

A
rea A

pportionm
ent of

S
tate-w

ide S
urvey F

indings
Selected State-w

ide
survey data w

ere distributed by
area in

the M
anpow

er Study.
T

he m
ap in Figure

2 show
s boundaries

of the six
areas of the State w

hich
w

ere designated for the
pur-

pose of area apportionm
ent of the

findings.
Inform

ation in T
ables 8 and

9 is taken from
 the report

of the
M

anpow
er Study. In T

able
8, the technician occupations

w
hich

w
ere identified in the M

anpow
er

Study are listed. Show
n for

each occupation
are estim

ates of the num
ber of w

orkers
expected

to require vocationaltraining from
sources other than industry-

provided training for each
of the six areas of the State.

T
able

9 show
s the

sam
e institutional training needs

data for the 32
skilled occupations studied.

* N
orth C

arolina E
m

ploym
ent

S
ecurity C

om
m

ission O
ffices.

E
xisting or P

roposed N
orth

C
arolina Industrial E

ducation
C

enters.

F
IG

U
R

E
 2.

A
reas of S

tate D
esignated

for D
istribution of

S
tate-w

ide S
urvey F

indings
24



T
A

B
LE

 8.
A

rea D
istribution of N

et T
raining R

equirem
ents for T

echnician O
ccupations B

y June, 1966

T
echnician

O
ccupation T

itle
Statew

ide
N

et T
raining

R
equireisents1

D
istribution of Statew

ide
N

et T
raining R

equirem
ents

A
rea

A
rea

A
rea

A
rea 1

A
rea

1
2

3
4

I
5

A
rea

T
otals for all T

echnicians
6,803

A
ir-C

onditioning and R
efrig-

55
eration technician

B
uilding Inspector

47

C
hem

ist A
ssistant

775
C

ivil and C
onstruction T

ech-
192

nician
C

lerical T
echnician

241
C

loth D
esigner

59
C

loth T
ester

5

C
loth T

ester, quality
8

C
lothes D

esigner
45

C
om

m
ercial A

rtist
195

C
ost T

echnician
367

D
ie D

esigner
6

D
raftsm

an, E
lectrical

391
D

raftsm
an, M

echanical
462

D
raftsm

an, Structural
396

D
raftsm

an, T
opographical

158
E

lectric Pow
er T

echnician
62

E
lectronics T

echnician
311

E
stim

ator (m
anufacturing)

60
E

stim
ator (nonm

anufacturing) 421
Fingerprint C

lassifier
11

Fixture D
esigner

65
Furn7ture D

esigner
9

G
rey-goods T

ester
33

Industrial T
echnician

465
Instructor of T

rainees
3

Instrum
ent M

an
185

L
aboratory A

ssistant
12

1,791
1,622

1,421
849

463
596

15
13

12
6

4
5

8

21629

9

18247

11

16846

88930

45213

7

6327

67
57

52
28

16
21

20
11

17
6

3
2

18

63

10183
148
11024987

1964

32511

130

2222

84586

148
1079338

1573

14

1021836

109

22

64180
2

21

978638156713

100
2

1019

101
2

2
2

2

2
2

2

2

1942

41325
2

2
2

1014645

2510

36667
2

2453
2

33312711421429

2

7

1433
2

5

333522927459
2

32
1

31
41

2

28
45

44
29

13
26

4
3

2
1

1
1

T
echnician

O
ccupation T

itle
Statew

ide
N

et T
raining

R
equirem

ents"

D
istribution of Statew

ide
N

et T
raining R

equirem
ents

A
rea
1

A
rea
2

A
rea
3

A
rea
4

1
A

rea 1 A
rea

I
5

I
6

L
aboratory A

ssistant, m
etal-

lurgical
11

2
2

2
2

2

L
aboratory T

ester, cotton
68

23
12

19
7

4
3

L
aboratory T

ester, food
60

9
11

12
9

9
10

L
aboratory T

ester, syn-14
thetic fiber

5
2

4
1

1
1

M
athem

atics T
ecnnician

23
7

5
5

2
2

2
M

echanical T
echnician

107
30

25
23

12
7

10
Paint T

ester
3

2
2

2
2

2
2

Paper T
ester

10
5

1
1

3
Process-D

escription w
riter

31
10

7
7

3
2

Production Planner
349

112
81

73
35

23
25

Program
m

er
44

14
10

9
5

3
3

Project planner, data pro-
cessing

27
8

6
6

3
2

2
Q

uality C
ontrol T

echnician
120

38
28

25
12

8
9

R
adio/T

V
 T

ransm
itting

190
29

46
45

30
13

27
T

echnician
Safety T

echnician
30

8
7

7
3

2
3

Sanitation T
echnician

6
2

2
2

2
2

2

Scientific H
elper

27
9

6
5

3
2

2
Sheet-M

etal T
echnician

53
8

13
13

8
4

7
Specification w

riter, electrical
34

devices
10

8
7

4
2

3

System
s A

nalyst
40

13
9

8
4

3
3

T
ester

17
5

4
4

2
1

1

T
im

e-study m
an

170
55

39
36

17
11

12
T

ool D
esigner

77
25

18
16

8
5

5
W

elding T
echnician

56
16

13
12

6
4

5
W

riter, technical publications
95

30
22

20
10

6
7

X
-R

ay T
echnician Industrial

8
2

2
ID

2
V

I

Y
arn T

ester
94

31
17

27
10

5
4

1 N
et training requirem

ents carried over from
 T

able 6tm
al additional w

orkers needed,
less expected plant-training output.

2 T
oo few

 to distribute by area.
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T
A

B
LE

 9. A
rea D

istribution of N
et T

raining R
equirem

ents
for S

killed O
ccupations B

y June, 1966

Skilled
O

ccupation T
itle

Statew
ide

N
et T

raining
R

equirem
entsl

D
istribution of Statew

ide
N

et T
raining R

equirem
ents

A
rea
1

A
rea
2

A
rea
3

A
rea
4

A
rea
5

A
rea
6

A
ll skilled occupations sur-

18,333
veyed

A
ir-C

onditioning and R
efrig-

459
eration m

echanic
B

aker
93

C
abinet M

aker
757

C
arpenter

3,644

4,801

128

13
377
550

4,605

107

17
199

1,042

3,883

100

19
116
758

2,1185314
23

536

1,18931

14
36

248

1,71440166
510

C
utting and creasing pressm

an 11
2

2
2

2
2

2

D
iesel M

echanic
721

97
189

196
109

53
77

E
lectrician

1,512
293

363
350

218
102

186
Finisher, Furniture

706
351

186
108

21
34

6
H

eat T
reater

168
54

39
35

17
11

12
K

nife G
rinder

43
22

11
7

1
2

K
nitting-M

achine Fixer
3

3
3

3
3

3

L
oom

 Fixer
3

S
I

3
3

3

M
achine-A

djuster-Fixer
47

38
9

M
achinist

1,855
567

431
394

-196
124

143
M

older-C
orem

aker
95

30
22

20
10

6
7

M
aster D

yer
12

2
2

a
2

2
2

O
ffset-Press M

an
264

38
68

75
40

19
24

Pattern C
utter

20
8

3
3

1
2

3
Pattern M

aker, cloth
95

39
17

12
5

8
14

Pattern M
aker, furniture

47
24

12
7

2
2

Photolithographer
100

15
26

28
15

7
9

Pipe-steam
 fitter

1,142
215

275
264

167
78

143
Plater

155
50

36
33

15
10

11
Printer

413
60

106
117

63
29

38
Sew

ing-M
achine R

epairm
an

377
146

70
71

27
26

37
Sheet-M

etal W
orker

1,634
341

391
373

227
111

191
Spinning -Fram

e Fixer
324

108
59

91
34

19
13

T
ool and D

ie M
aker

335
108

77
70

34
22

24
T

ool-G
rinder O

perator
163

52
38

34
16

11
12

T
ruck M

echanic
508

77
123

121
81

35
71

U
pholsterer

1,457
725

383
223

44
70

12
W

elder
1,176

313
277

258
140

79
109

N
et training requirem

ents carried
over from

 T
able 7T

otal additional w
orkers needed,

less ex-
pected plant-training output.

Statew
ide net training requirem

ents
are too few

 to distribute by area.
3 Plant-training output is expected

to exceed the statew
ide dem

and.

26

A
rea D

istribution of Production
T

echnicians
D

ata on the num
bers of production

technicians (show
n in the

M
anpow

er Study
as industrial technicians) needed annually and

listed by industries
as w

ell as by areas w
ere not available direct-

ly from
 the M

anpow
er Study.

T
able 10 is a sum

m
ary of such

data. T
he table w

as derived by taking
the total num

ber of such
technicians needed in the State

as a w
hole, by industry groups,

and by dividing these
am

ong the six areas in proportion to the
total em

ploym
ent in the various

industries in these areas.
T

he distribution of production
technicians needed annually,

by industry and by
area, is helpful in determ

ining the num
ber

and types of production technology
curriculum

s and curriculum
options that are needed in the State

to supply the m
anpow

er de-
m

ands. T
he area distribution of data

is useful in deciding w
here

in the State the curriculum
s m

ight
m

ost feasibly be provided.

T
A

B
LE

 10
N

um
bers of P

roduction T
echnicians

N
eeded A

n-
nually, B

y Industries, B
y

A
reas

Industry
State
T

otal
I

II
III

A
rea

IV
V

V
I

Food and kindred products
35

5
6

7
5

5
6

T
extile m

ill products
78

25
15

20
9

6
3

A
pparel

28
7

6
6

1
3

5
Furniture &

 fixtures
26

13
6

5
1

1
0

Printing and publishing
11

2
3

3
2

0
1

Fabricated m
etals &

 m
achinery

52
14

11
12

3
7

5
E

lectrical m
achinery

47
8

19
3

13
3

1

S
om

e A
dditional H

ighlights of the
M

anpow
er S

tudy
T

he E
m

ploym
ent Security C

om
m

ission
report of the M

an-
pow

er Study provides inform
ation and analyses of data

on sev-
eral aspects of

m
anpow

er resources and requirem
ents w

hich are
not included in this report. O

nly those
data from

 the M
anpow

er
Study w

hich w
ere especially useful

in developing C
hapters V

I
and V

II are included.
Follow

ing are som
e additional

areas w
hich are covered in the

M
anpow

er Study.

C
onclusions and R

ecom
m

endations
A

m
ong other conclusions and recom

m
endations,

the follow
ing

w
as stated in the study.



"T
he State should continue to pursue w

ith vigorous efforts
program

s to prom
ote the use of all sources of m

anpow
er

and to elim
inate barriers to the training and em

ploym
ent of

older persons, w
om

en, and m
em

bers of m
inority races. A

c-
com

plishm
ent of this difficult objective w

ould favorably re-
duce the hardships of unem

ploym
ent, costs of unem

ploy-
m

ent com
pensation and public assistance, and could raise

considerably N
orth C

arolina's position am
ong states in per

capita incom
e."

"Y
outh counseling and guidance services should be ex-

panded and strengthened in public and private schools at
junior and senior high school levels, and in post-high-school
institutions, including Industrial E

ducation C
enters. V

oca-
tional guidance program

s of the public em
ploym

ent service
should stress back-to-school advantages to job applicants
lacking vocational preparation."

A
nticipated E

xpansion of E
m

ploym
ent

A
 series of charts presents for each technician and skilled

occupation studied a com
parison of 1961 em

ploym
ent to the

num
ber of w

orkers em
ployers anticipate having

on their pay-
rolls by June, 1963 and June, 1966. A

lso in the report
are tables

w
hich show

 the anticipated em
ploym

ent expansion for technician
occupations and for skilled occupations, by industry.

M
inim

um
 E

ducation and E
xperience H

iring R
equirem

ents
for T

echnician O
ccupations

D
esired educational background for the various technicians

varied from
 high school graduation to college graduation. A

bout
tw

o-thirds of the positions required
one or another type of edu-

cation beyond the high school, w
ith post-high-school vocational

education being the predom
inant type required. G

enerally, as
the educational requirem

ent increased, the requirem
ent for pre-

vious w
ork experience decreased.

T
he types of training program

s now
 offered in the C

enters,
and the additional offerings as proposed in the present study,
appear to satisfy the educational requirem

ent for m
ost of the

occupations surveyed.

Sex Preference
T

he survey w
as designed to obtain som

e m
easure of technician

em
ploym

ent opportunity for w
om

en. T
he report indicates that

w
om

en, if properly trained, could qualify to fill about 26 per

cent of all the technician positions reported by the 1,221 em
-

ployers interview
ed. O

nly ten of the 55 technician positions
studied w

ere lim
ited to m

en only.
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M
B

E
R

S
 N

E
E

D
E

D
 IN

S
E

LE
C

T
E

D
 O

C
C

U
P

A
T

IO
N

A
L F

IE
LD
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A
s indicated earlier in this report, it w

as necessary that the
industrial scope of the M

anpow
er Study be lim

ited because of
cost, tim

e, and other factors. N
ot included in the study w

ere
such industrial divisions as finance, insurance and real estate

;

lum
ber and w

ood products; w
holesale and retail trade; m

ajor
portion of the service industry; agriculture; and State and Fed-
eral G

overnm
ent. E

xtensive, additional surveys
are needed to

determ
ine opportunities for em

ploym
ent in these fields, includ-

ing new
 industries entering the State.

T
he C

urriculum
 Study staff obtained som

e additional inform
a-

tion on needs in selected fields w
ith w

hich present
program

s in
the C

enters are concerned.
(a) D

ata w
ere obtained on estim

ated num
bers of autom

obile
m

echanics needed.
(b) Inform

ation w
as secured

on the present and probable future
needs in the field of data processing.

(c) -nform
ation w

as secured on the estim
ated num

bers of
new

w
orkers needed in cosm

etology and practical nursing.
(d) D

ata w
ere obtained on em

ploym
ent in technical and skilled

occupations in State governm
ent.

T
he inform

ation secured has been incorporated w
ith the data

from
 the M

anpow
er Study in developing the tables in C

hapters
V

I and V
II, show

ing the num
bers of w

orkers needed from
 w

hich
the scope and size of training

program
s required to m

eet these
needs w

ere estim
ated.

T
he influx of new

 industries into N
orth C

arolina
w

as studied.
In som

e of these industries the additional em
ploym

ent created
is substantial. Substantial increases in total em

ploym
ent

are
noted in such fields as furniture m

anufacturing, chem
icals, and

m
etal w

orking establishm
ents, and rapid grow

th in the apparel
m

anufacturing field.
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Study of the occupations included in the M
anpow

er Study
re-

veals w
ide variations in the qualifications and training required.

M
any of the technician occupations

are of the engineering tech-
ncian type, requiring a training

program
 of tw

o years of full-
tim

e, rigorous training beyond the high school. O
thers of these

occupations are of the technical specialty type, requiring highly
specialized training w

hich
can be provided in a few

 m
onths or

even in a few
 w

eeks. Som
e of the skilled crafts occupations

re-
quire extended training

program
s to develop com

petency. M
any

28

of the skilled specialty occupations require relatively short train-
ing periods.

T
he requirem

ent for previous. experience in the occupation in
order to secure em

ploym
ent,

or w
ork experience in a related

occupatioh, indicates the need for
a large am

ount of extension
training for em

ployed w
orkers, of types w

hich w
ill upgrade

them
 on present jobs

or prepare them
 for new

 jobs.
T

o m
eet the needs as revealed in the findings of the M

anpow
er

Study w
ill require a large expansion of training offerings,

of
w

ide variety, in the Industrial E
ducation C

enters. C
hapter V

I
discusses the program

s w
hich w

ill be needed.
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R
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M
S

FO
R

 SK
IL

L
E

D
A

N
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R
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R

S
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T
he needs for

new
 w

orkers in N
orth C

arolina industries
are

m
et in part by other agencies.

Since the planning of
program

s
of instruction in the

C
enters is based

upon state-w
ide m

an-
pow

er needs, consideration m
ust be

given to the part, played by
those agencies outside

the C
enters in filling the

needs. T
hese

sources of new
 w

orkers include the
follow

ing:
(a) W

orkers w
ho upgrade

them
selves to

new
 types of skilled

and technical jobs through
training w

ithin industry, in
the

form
 of organized plant

training program
s, organized

on-
the-job training, and inform

al
upgrading.

(b) T
rained textile w

orkers
com

ing from
 the instruction

offered
at the N

orth C
arolina V

ocational
T

extile School at B
elm

ont.
(c) E

ngineering technician
graduates of G

aston T
echnical

In-
stitute w

ho take jobs in
N

orth C
arolina.

(d) E
ngineering graduates

from
 N

orth C
arolina State

C
ollege

and D
uke U

niversity w
ho

take initial jobs
as technicians,

and drop-outs from
 these

institutions w
ho enter such

jobs.
(e) G

raduates of technical
and vocational industrial

curriculum
s

in public and private junior'com
m

unity colleges in the State.
(f) G

raduates of skilled
crafts program

s in the high
schools,

and in private vocational
schools.

T
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A
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G
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E
N
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E

R
S

T
he M

anpow
er Study m

ade
by the E

m
ploym

ent
Security C

om
-

m
ission provides data

on the num
bers of w

orkers w
hich

the in-
dustries expect to train for

them
selves through in-planttraining

program
s. M

any of these industries
provide this training be-

cause there is no adequate
source of supply of trained w

orkers.
E

xperience in other states has
show

n that w
hen institutions

of
the Industrial E

ducation
C

enter type becom
e w

ell
established,

the industries w
ill increasingly

turn to them
 for trained w

ork-
ers. In this study, an arbitrary

estim
ate has been m

ade that
w

hen the C
enters get into

full operation
som

e tw
enty per cent

of the w
orkers w

hich the
industries now

propose to train in
their ow

n plants w
ill be

recruited from
 graduates of the

C
enters.

T
he net training needs show

n
in the M

anpow
er Study

to be m
et

by the C
enters have been

increased by tw
enty

per cent of the
num

bers expected to be supplied
through in-plant training,

as
show

n in the M
anpow

er Study,
to show

 the totals to be supplied.
T

hese totals, how
ever, include

the w
orkers w

ho w
ill be

furnished
through training

program
s outside the C

enters, and the
num

-
ber of w

orkers trained in these
outside institutions w

ill need
to be subtracted from

 the totals
to determ

ine the num
bers w

hich
the C

enters
m

ay be expected to supply.
T

im
e did not perm

it gathering
extensive data on all these

agencies, but inform
ation

w
as secured on those w

hich appeared
to have im

portant roles in m
eeting

the needs.

T
echnical O

ccupations

D
ata w

ere obtained from
 N

orth
C

arolina State C
ollege

con-
cerning engineering enrollm

ents, by
departm

ents, for recent
years, the num

bers entering em
ploym

ent
upon graduation, and

the proportion of the total w
ho take

jobs w
ithin the State. D

rop-
outs, by curriculum

s, w
ere estim

ated
from

 successive class
en-

rollm
ent data, taking into account

students transferring into
these curriculum

s. It
w

as estim
ated that som

e thirty
per cent

29



of these drop-outs take technician jobs w
ithin the State. E

sti-
m

ates of the num
bers of engineering graduates w

ho take tech-
nician jobs in N

orth C
arolina w

ere arrived at by taking tw
enty

per cent of the thirty-four per cent of the total graduating class.
(A

bout thirty-four per cent of the graduates take jobs w
ithin

the State.) T
he percentages of the drop-outs (30%

) and of the
graduates (20 ?) w

ho take technician jobs
are rough estim

ates,
but it is believed that they are sufficiently accurate for the

pur-
poses for w

hich they are utilized here. D
ata for engineering

students at D
uke U

niversity w
ho enter technician jobs

w
ere

calculatec: by the sam
e procedure

as w
as used for N

orth C
aro-

lina State C
ollege, based upon the num

ber of graduates.
E

stim
ates of the num

bers of graduates from
 technician train-

ing program
s at G

aston T
echnicel Institute and C

harlotte C
ol-

lege w
ho take jobs in N

orth C
arolina

w
ere m

ade from
 data on

recent enrollm
ents and graduating classes.

Show
n in T

able 11 are the estim
ated num

bers of
persons en-

tering technician jobs annually in the State from
 these institu

tions, listed by curriculum
s. A

lthough these estim
ates

are not
based upon actual count of persons entering technician jobs, it
is believed that they are sufficiently accurate for estim

ating the

T
A

B
LE

 11.
E

stim
ated N

um
bers T

rained In N
orth C

arolina
Institutions E

ntering
T

echnician Jobs In the
S

tate, A
nnually, B

y C
urriculum

s

C
urriculum

N
orth

C
arolina
S

tate
C

ollege

D
uke

U
niv.

G
luten

T
ech.

C
harlotte

T
otal

Inst.
C

ollege

C
hem

ical T
echnology

4
1

5
C

ivil T
echnology

B
uilding C

onstruction
2

2
C

ivil T
echnology

H
ighw

ay &
 H

eavy C
onstruction

11
2

10
3

26
E

lectrical/E
lectronics

T
echnology

29
7

19
7

62
M

echanical T
echnology

26
4

10
3

43
Production T

echnology
3

3
T

otal
75

13
39

14
141

30

output needed from
 the Industrial E

ducation C
enters in relation

to the total needs of the State for trained technicians.

S
killed C

rafts and S
killed S

pecialty O
ccupations

N
o data w

ere available concerning the num
bers of persons

entering into the skilled crafts and skilled specialty occupations
in the State after com

pletion of training program
s offered w

ithin
the high schools. T

he total num
bers needed in the State annually

for these types of occupations, as show
n in the M

anpow
er Study,

are very great, and it is quite probably that the num
bers fur-

nished presently by the high school program
s fill a sm

all portion
of the total vacancies. For program

s w
here the num

bers needed
are relatively sm

all, it w
ill be desirable that study be m

ade of
the output of the high school program

s.
In the field of cosm

etology, the total num
ber of additional li-

censes issued annually is m
ore than eight hundred, and the per-

sons receiving them
 are scattered w

idely throughout the State.
A

 prescribed training program
, follow

ed by approved w
ork ex-

perience, roust be com
pleted before the license is issued. A

t pres-
ent the training offered in public institutions is very lim

ited,
yet there are som

e fifty private schools w
hich provide such train-

ing.

F
U

R
T

H
E

R
 S

T
U

D
Y

 N
E

E
D

E
D

B
efore new

 program
s are projected in the C

enters in occupa-
tional fields not provided for at present, data w

ill need to be
secured on the needs for new

 w
orkers and also on the facilities

outside the C
enters w

hich now
 provide such training. In the

m
edical field, training is now

 provided for certain types of tech-
nician occupations by som

e of the private junior colleges of the
State and a num

ber of the hospitals.
Present program

s of education of various types beyond the
high school, including data on enrollm

ents, are described in the
publication, "Status of E

ducation B
eyond H

igh School in N
orth

C
arolina of L

ess than Four-Y
ear D

egree in L
ength," issued by

the D
epartm

ent of C
urriculum

 Study and R
esearch, State B

oard
of E

ducation, R
aleigh, dated January, 1962.
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Previous chapters of
this report show

the num
bers of

new
w

orkers needed by
N

orth C
arolina

industry in the
years im

-
m

ed:ritely ahead, and
the num

bers of
these new

 w
orkers

w
hich

are expected to be supplied
through training

program
s in agen-

cies outside the
Industrial E

ducation
C

enters. T
his chapter

deals
w

ith the training
needs w

hich should
be m

et by the
C

enters, and
the scope and

size of the
program

s required.
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In estim

ating
the num

bers of
persons to be trained in the

C
en-

ters, the follow
ing

item
s w

ere considered
:

(a) T
he num

bers
needed as show

n in
the M

anpow
er

Study.
(b) E

stim
ates

of num
bers

needed by establishm
ents

not covered
in the M

anpow
er

Study.
(c) N

um
bers

needed by
new

 industries entering
the State.

(d) N
um

bers
show

n in the
M

anpow
er Study

to be provided
through in-plant

training w
hich

w
ill probably be

recruited
from

 the C
enters

once they are w
ell

established.
(e) G

raduates
of training

program
s in the C

enters
w

ho w
ill take

jobs outside
the State.

(f) N
um

bers
of trained

persons w
ho w

ill enter
jobs in N

orth
C

arolina from
outside the State.

(g) N
um

bers
of persons w

ho
w

ill be trained
in other N

orth
C

arolina institutions
and find jobs

w
ithin the State.

T
he num

bers
needed as show

n
in the findings

of the M
anpow

er
Study and

supplem
entary

surveys are discussed in
C

hapter IV
.

T
he num

bers
needed by

new
 industries entering

the State w
ill

have im
portant

bearing
on the program

 of the
C

enters in the
years ahead, but it is

difficult to predictthe types of
industrizz

w
hich w

ill be
established. Frequently,

a new
 industry w

hich is
a branch of an established

industry in another
State w

ill bring
w

ith it key
personnel of

technician type,
to help get the

plant
istablished quickly.

W
orkers for the

skilled craft and
skilled

specialty occupations
in the plant usually

are sought in the local
labor m

arket,and the C
enters w

illface im
m

ediate
training tasks

follow
ing the

establishm
ent of such

plants w
hich need

these types
of w

orkers.
U

ltim
ately, they

w
ill also be

confronted w
ith

pro-
viding training

for w
orkers of

technician type, w
ith

perhaps
heavy dem

ands
for extension

program
s to round out the

train-
ing of em

ployed
w

orkers. M
any of

the industries
entering N

orth
C

arolina m
anufacture

products of technical
n iture, requiring

high degrees of
precision and high

levels of w
ality

control.
T

hese industries
use technical w

orkers
on all levels, from

 the
engineering technician

to the tester of
specific item

s w
hose

tech-
nical skills

m
ay be developed rather

quickly through
intensive,

specific training.
In sum

m
arizing

the data
on training needs,

no definite esti-
m

ates have been
m

ade for the
new

 industries entering
the State.

It has been assum
ed

that if the C
enters

gear their program
s to

m
eet the projected

needs show
n in

the M
anpow

er
Study, they

w
ill be able to

m
eet the needs for

the new
 industries

by expan-
sion of num

bers
of students in

program
s currently planned,

and
by sm

all additions
to the

program
s to m

eet specialized
needs.

T
he M

anpow
er Stuey

provided data
on the in-plant training

w
hich the industries

expected to provide,
for each occupation.

E
xperience w

ith
technician training

in other States
indicates

that once the C
enters

are firm
ly established,

industries w
ill turn

to them
 for

a part of the w
orkers

they had planned
to train in

their plants. In
calculating the num

bers
to be trained in the

C
enters, it w

as estim
ated

that som
e 20

per cent of these m
ight

ultim
ately com

e from
the C

enters, and
these num

bers have
been31



added to the training needs
to be m

et by the C
enters

as show
n

in the M
anpow

er Study
findings.
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T
he over-all

program
 of an Industrial E

ducation C
enter

in-
cludes three types of

program
s:

(a) Pre-em
ploym

ent training
for technician and skilled crafts

occupations.
(b) Pre-em

ploym
ent training

program
s of short length for tech-

nical specialists and skilled
specialists.

(c) E
xtension

courses for em
ployed w

orkers.
T

he pre-em
ploym

ent training
for technicians and for the high-

ly skilled craftsm
en, offered

for high school graduates,
m

ature
high school dropouts, and

adults, on a level beyond high
school,

m
ay w

ell follow
 a curriculum

 pattern
w

hich provides for tw
o

years of full-tim
e study or the equivalent.M

ost of these students
w

ill ultim
ately be found in

full-tim
e day

program
s. Som

e w
ill

enroll on a half-tim
e basis,

attending approxim
ately 15

clock
hours per w

eek in the day
or evening. O

thers m
ay w

ish to enroll
in these curriculum

s and
spread the w

ork out
over m

any years,
attending few

er than 15 hours
per w

eek.
Pre-em

ploym
ent

program
s of short length, for technical

spe-
cialists and skilled specialists,

usually less than
one year of full

tim
e study, take the form

of intensive training in
a narrow

range of content, and m
ay be offered day

or evening.
E

xtension courses for em
ployed

w
orkers w

ill include
a great

variety of instruction, usually
offered as short unit

courses dur-
ing the evening. For shift

w
orkers, they

m
ay be scheduled at

other appropriate hours.
B

asic planning for
an over-all program

 for an institution
pro-

viding technical and trade training
is usually done by outlining

the full-tim
e pre-em

ploym
ent

curriculum
s and designing the

plant and equipm
ent to

m
eet these needs. C

onsideration
is also

given to special needs for
evening and other part-tim

e
students,

but usually it is practicable
to fit this program

 into the facilities
provided for the day school. T

his
practice has been follow

ed by
the C

urriculum
 Study staff

in m
aking the suggested

program
allocations show

n in C
hapter V

II.
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echnicians are in such great
dem

and throughout the nation
that recruiting takes place

far beyond the confines of the
state

in w
hich the em

ployer's
plants are located. T

he placem
ent

m
ar-

ket for w
ell-trained graduates

is very w
ide. C

onsequently,
in

planning how
 industrial

needs are to be m
et and how

m
any

trained w
orkers the C

enters
m

ay be able to furnish, it is neces-
sary to consider this in-m

igration and
out-m

igration of trained
technicians. T

his is especially
true w

ith the higher levels of
technicians such as those of

engineering-technician type. If the
program

s for training engineering technicians
develop w

ithin
the C

enters
m

ore rapidly than takes place in training
institu-

tions in adjoining states, w
hich

is probable because of the rapid
establishm

ent of the C
enters, it

m
ay w

ell be that out-m
igration

of graduates w
ill

m
ore than offset in-m

igration of w
orkers. In

the planning of the num
bers

to be trained in the C
enters,

how
-

ever, it has been assum
ed that in-m

igration
and out-m

igration
w

ill be approxim
ately equal,

and no additional num
bers to

be
trained in the C

enters have
been added to provide for the

out-
m

igration of graduates.
N

um
bers estim

ated to enter the labor
force of technicians

from
 institutions in N

orth C
arolina outside

the C
enters are dis-

cussed in C
hapter V

.
For the purpose of planning training

program
s for the higher

levels of technician occupations,
it is desirable that these

occu-
pations be grouped into appropriate

clusters of closely related
occupations w

hich have
m

any com
m

on elem
ents. T

he nature of
these clusters, and their

use in curriculum
 developm

ent, is dis-
cussed in som

e detail in "T
echnician

Program
s B

eyond the H
igh

School," listed in the bibliography
of this report.

T
echnician C

urriculum
 T

itles

T
he different technical occupations

listed in the M
anpow

er
Study findings w

ere grouped into clusters,
and curriculum

 titles
w

ere proposed for providing the needed training for each
of these

clusters. T
hese curriculum

 titles
are as follow

s:
A

utom
otive/diesel technology

C
hem

ical technology
C

ivil technologybuilding construction
option



C
ivil technologyhighw

ay
and heavy construction

option
C

om
m

ercial illustration
and advertising design

D
ata processing

technology
E

lectrical technology
E

lectronics technology
Instrum

entation technology
M

echanical technologyw
ith

options in air conditioning,
m

e-
chanical design, m

etal
products m

anufacturing,
tool design,

and w
elding

Production technologyw
ith

options in food processing,
ap-

parel m
anufacture,

textile m
anufacture,

furniture m
anufac-

ture, m
etal products

m
anufacture, electric

products m
anu-

facture, and printing
T

echnical w
riting

O
ther proposed curriculum

titles include:
D

ental assistant
technology

D
ental laboratory

technology
T

echnical secretarial
technology

A
gricultural technologyw

ith
options

T
he technical occupations

listed in the M
anpow

er
Study w

ere
grouped into clusters,

and curriculum
 titles

proposed for the
needed training

program
s. O

ther curriculum
s for

fields not
cov-

ered in the study
w

ere added. T
he proposed

curriculum
s w

ith
num

bers of graduates
annually from

 each for
the state-w

ide
pro-

gram
 are show

n in T
able 12.T

he table includes
only those

cur-
riculum

s for the higher
levels of technician

training, requiring
tw

o years of full-tim
e

training beyond the high
school, or the

equivalent in part-tim
e

instruction. It does
not include short,

intensive training
program

s for technical specialists,
or exten-

sion program
s for

upgrading and updating
w

orkers now
em

-
ployed in technician jobs.

D
escriptions of T

echnician
C

urriculum
s

B
rief descriptions of the

curriculum
s show

n in
T

able 12 follow
:

A
utom

otive/D
iesel T

echnology
T

he M
anpow

er Study
found no technicians

in this category.
B

ut the study did not
include the field of

autom
obile m

ain-
tenance, the sales field, and

som
e other fields w

here such
tech-

nicians m
ight be found.

Service
m

anagers of large autom
otive

repair establishm
ents,m

anufacturers' representatives
concerned

w
ith the sale and

service of autom
otive

and diesel equipm
ent,

supervisors of truck fleet
operation and m

aintenance,
and sim

i-
lar occupations

m
ay w

ell be considered
as belonging to the tech-

nician category. T
he

num
bers are not large,

but are sufficiently
im

portant to w
arrant the

establishm
ent of

one or m
ore training

program
s.

C
hem

ical T
echnology

T
he M

anpow
er Study

covered m
ost of the industrial

chem
ical

field, but did not include
such jobs

as chem
icals sales, m

anufac-
turer service representatives,

and w
orkers in

biological-chem
ical

laboratories such as those
associated w

ith hospitals.
A

 high pro-
portion of the w

orkers
listed w

ere chem
ist

assistants, defined
as w

orkers w
hose jobs required

reasonably extensive training.
A

 few
 jobs included in

this group consisted
of testers w

ho need
training in chem

istry
m

uch m
ore lim

ited
than that needed for

chem
ist assistants.

C
ivil T

echnologyB
uilding

C
onstruction O

ption
T

he occupational needs
allocated to this curriculum

include a
portion of the num

bers
listed in the M

anpow
er

Study as civil
and construction technicians,

estim
ators, and structural

drafts-
m

en, w
ith the rem

aining needs in
these categories allocated

to
the curriculum

 option in
highw

ay and heavy
construction. In-

cluded also are building
inspectors and fixture

designers. N
um

-
bers needed as architectural

draftsm
en

w
ere not show

n in the
study.

Present program
s in the

C
enters include

som
e curriculum

s
carrying the broad title of

drafting and design
technology, w

hich
provide basic training in

drafting techniques together
w

ith in-
struction in architectural

drafting, m
echanical drafting,

and oth-
er drafting. Som

e of the jobs
open in the various fields of draft-

ing require fairly lim
ited

breadth of instruction,
w

hich can be
provided as separate

program
s. It is believed by the C

urriculum
Study staff that it w

ould
generally be preferable

to include the
specialized drafting

as integral portions of broader
curriculum

s
in the fields for w

hich
the drafting is needed.

T
hus architectural

and structural drafting
w

ould be included in
the building

con-
struction option of the

civil technology curriculum
;

m
echanical
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T
A

B
LE

 12.
P

roposed S
tate-W

ide T
echnician T

raining P
ro-

gram
s, Including E

stim
ated N

um
bers to be

T
raining A

nnually, B
y C

urriculum
s

T
otal

C
urriculum

s
N

eeded
A

nnually

N
um

bers
T

rained
N

um
bers T

o
O

utside T
he B

e T
rained

C
enters

In C
enters

A
utom

otive/diesel technology
(no data)

C
hem

ical technology
181

5
176

C
ivil technologybuilding construction

163
12

151
C

ivil technologyhighw
ay &

 heavy
construction

188
16

172
C

om
m

ercial illustration &
 advertising design

39
39

D
ata processing technology

220
220

D
ental assistant technology

(no data)
D

ental laboratory technology
(no data)

E
lectrical technology

97
22

75
E

lectronics technology
102

40
62

Instrum
entation technology

(no data)
M

echanical technologyoptions in
161

air conditioning, m
echanical design,

m
etal products m

anufacturing, tool
design and w

elding

43
118

Production technology
319

3
316

Production tech.A
pparel m

anufacture
(28)

Production tech.E
lectric products m

fr.
(47)

Production tech.Food processing
(35)

Production tech.Furniture m
anufacture

(26)
Production tech.M

etal products m
fr.

(52)
Production tech.Printing

(11)
Production tech.T

extile m
anufacture

(78)
Production tech.M

iscellaneous
(39)

T
echnical secretarial technology

(no data)
T

echnical w
riting

19
19

A
gricultural technology

(no data)

drafting w
ould be a part of m

echanical
technology; and topo-

graphical drafting w
ould be

a part of the curriculum
 in civil

technologyhighw
ay and heavy construction.

C
ivil T

echnologyH
ighw

ay and
H

eavy C
onstruction O

ption
T

he occupational needs allocated
to this curriculum

 include a
portion of the civil and construction technicians,

estim
ators and

structural draftsm
en show

n in the M
anpow

er
Study, together

w
ith study data on instrum

entm
an (surveyor). R

elatively large
num

bers of highw
ay engineering aides

are em
ployed by the

34

State H
ighw

ay D
epartm

ent, not covered in the study, and these
have been added to the num

bers needed.
T

his field offers opportunity for specialized training in
por-

tions of the total job of the highw
ay and heavy construction

technician, such as structural drafting and surveying.

C
om

m
ercial Illustration and A

dvertising D
esign

T
he M

anpow
er Study data for this field list the w

orkers
as

com
m

ercial artists, an occupational title w
hich m

ight be inter-
preted by som

e persons as dealing w
ith

a narrow
 range of poster

design and the like. T
he occupational description used for this

title encom
passed a rather w

ide
range of duties, m

any of w
hich

im
plied the need for a fairly broad

scope of training of reason-
ably high level. T

he study did notcover all of the types of estab-
lishm

ents w
hich need such w

orkers, and it
seem

s probable that
the placem

ent m
arket for trained w

orkers of technician level
in

this field w
ill justify the establishm

ent of appropriate training
program

s in C
enters w

hich also provide instruction in the print-
ing field. T

he physical facilities required for such
a curriculum

are som
ew

hat different from
 those needed for drafting.

D
ata Processing T

echnology
T

he field of data processing is developing
so rapidly that it is

difficult to predict needs. T
he inform

ation reported in the
M

an-
pow

er Study covered only a sm
all proportion of the w

orkers
em

-
ployed in this field, since the

coverage om
itted State governm

ent,
banks, insurance com

panies, and other
users of com

puters. T
he

num
bers show

n in the study included only the
m

ore com
plicated

jobs such as program
m

er, project planner, and
system

s analyst.
E

stim
ates of needs for w

orkers of these
types w

ere obtained
from

 a com
puter m

anufacturer's representative w
hich

indicate
relatively large expansion in the

years im
m

ediately ahead. T
he

num
bers show

n in T
able 14 for this curriculum

are believed to
be conservative, and only

a m
oderate expansion of training fa-

cilities is recom
m

ended at this tim
e. D

ata processing
is a field

w
hich needs to be w

atched. Som
e nation-w

ide estim
ates

of needs
indicate num

bers far beyond present facilities for
training. Som

e
C

enters m
ay w

ell provide training for the basic
operations of

data processing even though they
m

ay not be able to offer a
program

 requiring the use of a com
puter.



D
ental A

ssistant T
echnology

D
ental L

aboratory T
echnology

T
hese fields w

ere outside the scope of the M
anpow

er Study,
and no data w

ere gathered by the C
urriculum

 Study staff con-
cerning the needs. Previous local surveys have show

n placem
ent

opportunities, and som
e training in these fields is now

 under
w

ay. N
o expansion of facilities is recom

m
ended at this tim

e
beyond that w

hich is currently being planned.

E
lectrical T

echnology
T

he M
anpow

er Study data included inform
ation on needs for

electrical draftsm
en, electric pow

er technicians, and electrical
specification w

riters. A
lthough no additional data w

ere gathered,
it is quite probable that m

any additional persons are needed
annually in such fields as electrical m

aintenance, sale of special-
ized electrical equipm

ent, and the like. Study of training pro-
gram

s for this field outside the C
enters indicates that quite a

few
 electrical technicians w

ill be supplied from
 this source. T

he
skilled craft occupation of electrical installation and m

aintenance
includes a considerable am

ount of technology, and the training
program

 in electrical technology m
ay w

ell utilize som
e of the

sam
e facilities as are needed for the skilled craft training. A

lso,
the electrical technology curriculum

 usually provides w
ork in

the first year w
hich is identical w

ith that of the electronics tech-
nology curriculum

. T
hus they both m

ay w
ell be offered in the

sam
e C

enters.

E
lectronics T

echnology
T

he M
anpow

er Study listed electronics technicians and radio/
T

V
 transm

itting technicians. N
ot included in the study w

ere such
occupations as sales of electronic equipm

ent, airport control
technicians, and others. It is probable that a considerable num

-
ber of electronics technicians w

ill be needed beyond those indi-
cated by the study. O

ther institutions outside the C
enters w

ill
probably furnish trained electronics technicians in reasonably
high num

bers. E
lectronics curriculum

s m
ay w

ell be offered in
C

enters w
hich also offer electrical technology, and radio/T

V
repair, usually classified as a tecinucal specialty as contrasted
w

ith the broader occupation of the electronics technician.

Instrum
entation T

echnology
M

anpow
er Study data did not isolate jobs in the instrum

en-
tation field ; they probably have been included

am
ong the m

e-
chanical and electrical technicians. W

ith the rapid grow
th of

autom
ation has com

e the increasing need for instrum
entation

technicians w
ho are fam

iliar w
ith

m
any types of pressure, tem

-
perature, flow

, electrical and electronic instrum
ents and their

application to process control. T
he field cuts

across m
echanical

and electrical/electronics technology but is sufficiently distinctive
to w

arrant separate training
program

s, especially w
here local

studies indicate strong needs for extension
courses.

M
echanical T

echnology
T

he broad field of m
echanical technology cuts across several

groups of technician occupations w
hich deal w

ith the design,
developm

ent, testing, m
anufacture, installation and m

aintenance
of various types of m

achines and m
etal products. T

he M
an-

pow
er Study show

s need for technicians in such m
echanical

fields as air conditioning, m
achine design, tool design, w

elding,
and m

etal products m
anufacturing. E

ach of these specific fields
has its ow

n specialized content,
as v:ell as the basic content com

-
m

on w
ith other m

echanical fields.
C

urriculum
 planning frequently takes the form

 of basic
m

e-
chanical technology instruction follow

ed by specialization in
a

selected field, the specialized instruction usually being offered
in the second year of the tw

o-year curriculum
. T

his w
ill perm

it
offering only the first year of this

program
 in som

e C
enters,

w
ith students transferring to other C

enters w
hich offer the full

curriculum
 at the end of their first year of study.

Study data show
n for air conditioning/refrigeration techni-

cians did not include em
ploym

ent in the fields of
consum

er serv-
ice, w

holesale and retail sales, m
anufacturers' representatives,

and the like, w
hich provide som

e jobs for technicians. It is prob-
able that a reasonable num

ber of
persons w

ill be needed annually
in addition to those noted in the study.

In the field of m
echanical design, the technician needs thor-

ough training in the techniques of drafting and design, but he
also needs extensive background inform

ation and understand-
ings w

ith respect to m
aterials of industry, strength of m

aterials,
production m

ethods in m
etal w

orking, basic aspects of m
etal-35



lurgy, and other related technology. A
 satisfactory training pro-

gram
 for such a technician w

ill
usually require the tw

o-year
full-tim

e program
 in m

echanical technology. M
any jobs for m

e-
chanical draftsm

en are available, som
e of w

hich do not require
the extensive background. T

he over-all program
 of the C

enters
m

ay w
ell provide som

e such
training, w

ith the hope that the
students com

pleting these program
s w

ill return to evening
courses to round out their training through courses

in the related
technology.

T
he field of m

etal products m
anufacturing has m

any jobs of
the m

echanical technician type w
hich require understanding of

production m
achines and their functions, tooling requirem

ents,
inspection practices, assem

bly procedures, etc., from
 a technical

standpoint. T
he student preparing for this field w

ould get the
basic instruction in m

echanical technology during the first year,
and follow

 this during the second year w
ith the special subjects

noted above.
T

he tool design technician needs skills in basic drafting
and

design plus specialized instruction in the construction,
functions,

and design of cutting tools, jigs, fixtures, and dies.
H

e m
ust

also have thorough understanding of the m
any types of -m

etal-
w

orking production m
achines, and of toolroom

 practices in the
m

aking of cutting tools, jigs, fixtures, and the like. Persons en-
tering a training program

 in tool design should preferably have
had previous experience in toolm

aking.
T

he study show
ed a few

 potential jobs for w
elding

technicians.
T

he curriculum
 for providing such training m

ay w
ell

follow
the basic pattern for m

echanical technology during the first year,
follow

ed by specialized courses in w
elding and its allied tech-

nology during the second year. T
his field m

ay be a grow
ing one

due to the m
any new

 alloys developed in recent years, and the
special requirem

ents faced w
hen w

elding these alloys.

Production T
echnology

T
his is a field for technician training

largely overlooked in
previous planning for training program

s in the
Industrial E

du-
cation C

enters, but one w
hich appears to be of great

im
portance

to the industries of N
orth C

arolina. T
he

M
anpow

er Study show
s

relatively high needs in such occupations as cost
technicians,

estim
ators, industrial technicians, production planners,

quality

36

control technicians, and tim
e study m

en. T
hese jobs involve both

technology and m
anagem

ent techniques, and cut across all types
of m

anufacturing industries.
C

urriculum
s for production technology m

ight w
ell take the

form
 of basic instruction in the fundam

entals w
hich are com

-
m

on to all industries during the first year
of instruction, fol-

low
ed by specialization in various industrial fields during the

second year. Suggested specializations include apparel m
anufac-

ture, electric products m
anufacture, food processing, furniture

m
anufacture, m

etal products m
anufacture, printing, and textile

m
anufacture.
Persons w

ho have had previous experience in specific indus-
trial fields for w

hich program
s of instruction are offered w

ill
have distinct advantage over those w

ithout such experience. T
he

present pattern of scheduling pre-em
ploym

ent training so that
em

ployed w
orkers m

ay attend fifteen hours per w
eek appears

to be w
ell suited to this field.

T
echnical Secretarial T

echnology
T

he tasks of this occupation are related to engineering services
and data processing. N

o inform
ation w

as gathered in the M
an-

pow
er Study concerning needs in this field, but local

studies in-
dicate sufficient opportunities for placem

ents to w
arrant the

establishm
ent of this curriculum

 in a lim
ited num

ber of C
enters

w
hich w

ill also offer data processing technology.

T
echnical W

riting
T

he M
anpow

er Study show
ed need for 19 persons annually as

w
riters of copy for technical publications such as service m

an-
uals. T

his type of w
riting requires a person w

ho is able to as-
sem

ble technical data and present them
 in organized,

readable
form

. T
he jobs are found in m

any types of industries, and each
requires the w

riter to understand the technology of the specific
occupational field for w

hich the w
riting is done. A

 curriculum
for training technical w

riters m
ust thus include both technology

and w
riting technique. A

dequate understanding of the tech-
nology needed requires an extended period of training. It is
suggested that technical w

riting training be provided as a sup-
plem

ent to the technological curriculum
s in fields such as m

e-
chanical or electrical /electronics technology w

here placem
ent

opportunities w
ill m

ost frequently be found.



O
ther Fields for Suggested Study
In addition to the types of program

s described above, w
hich

are proposed for im
m

ediate attention in the C
enters, there are

several other fields of technology in industry, business, and agri-
culture tow

ard w
hich attention should be directed w

hen it is
practicable to expand the offerings of the C

enters beyond the
present proposals. A

m
ong these are the follow

ing:
A

viation m
aintenance technology

M
etallurgical technology

T
echnical photography

T
echnical sales technology

M
edical laboratory technology

M
edical office assistance

D
ietetic aides for hospitals and nursing hom

es
A

ccounting technology
B

anking, real estate, and insurance technology
R

etail m
erchandising technology

Secretarial technology, w
ith options in special fields

Food service adm
inistration

H
otel/m

otel technology
Institutional m

anagem
ent technology (hom

es for the aged,
etc.)

Interior decoration technology
N

uclear technology

T
raining program

s for all of these fields are found in techni-
cian training institutions in other states. E

ach field w
ould need

survey of present and potei,tial em
ploym

ent opportunities, and
the extent to w

hich they are now
 being m

et by other agencies
in the State, before program

s are planned for the C
enters.

Special attention is called to possible needed expansion of offer-
ings in food processing technology in keeping w

ith the effort
presently being put forth to develop m

ore industries of this type
in the State. In som

e sections of the country, the field of nuclear
technology is expanding rapidly, and this m

ay bear w
atching.

A
gricultural T

echnology
T

raining program
s on the technician level, sim

ilar to those
in the fields of industry, are needed to prepare persons effec-
tively for m

any types of jobs in the field of agriculture and in
fields closely related thereto. In other sections of the country,

N
ew

 Y
ork State, for exam

ple, successful tw
o-year pre-em

ploy-
m

ent program
s have been offered in such fields as the follow

ing :
A

gricultural business
A

gronom
y and soil conservation

A
nim

al husbandry
D

airy industry
G

eneral agriculture
Poultry husbandry
Farm

 m
achinery sales and service

Flow
er shop m

anagem
ent

G
reenhouse m

anagem
ent

N
ursery-landscape m

anagem
ent, etc.

Som
e of these program

s require extensive investm
ent in land,

farm
 buildings, livestock, and the like. O

thers
can be handled

successfully in a setting of an Industrial E
ducation C

enter.
It w

ould appear feasible for C
enters located in predom

inantly
agricultural areas to offer training program

s in farm
 m

achinery
sales and service, and possibly in such fields as agricultural busi-
ness enterprises or floriculture.

Farm
 m

achinery sales and service ties in w
ell w

ith other
pro-

gram
s com

m
only found in Industrial E

ducation C
enters, such

as autom
otive repair and w

elding, and m
ay w

ell be offered in
C

enters w
here surveys show

 adequate needs. Such
a survey has

already been m
ade in the G

oldsboro-W
ilson

area, and the needs
appear to w

arrant such a program
 offering.

Farm
 m

achinery sales and service requires a considerable
num

ber of w
orkers on the skilled trades level for the repair and

m
aintenance of farm

 equipm
ent, involving such skills

as gasoline
and diesel m

aintenance, w
elding, basic hand and m

achine tool
skills, and the like. T

he num
bers needed for this level of w

ork
are far greater than those needed for the m

anagem
ent and

supervision of such enterprises. T
raining for the "technician"

type of job in farm
 m

achinery sales and service usually includes
m

uch of the content found in the program
 for the skilled m

echan-
ics but goes beyond this to include the business m

anagem
ent

aspects. B
oth types of program

s m
ay w

ell be offered in the
sam

e
C

enter, if the needs for both program
s

are sufficient.
T

he term
 "A

gricultural B
usiness E

nterprises" as used here
includes business establishm

ents designed to serve needs in such37



fields as feed m
ill operation, grain handling, m

ilk
handling, sales

of fertilizers and
insecticides, etc. T

he training program
w

ould

involve som
e technical aspects

and considerable
business m

an-
agem

ent. T
he school plant

and equipm
ent needs

perhaps w
ould

not be very great beyond
the classroom

 and
laboratory facilities

com
m

only found in the C
enters.

It w
ould appear to

be prac-
ticable for such training to be

offered in C
enters w

here occupa-
tional surveys reveal needs,

and w
here detailed

study of the
curriculum

 content required
w

ould indicate the
feasibility of

providing the plant and equipm
ent needed for such training.

In those fields of agriculture
technology w

hich require
exten-

sive investm
ent in land,

farm
 buildings, livestock,

and the like,
A

 does not seem
 practicable or

desirable to provide training pro-
gram

s in the
Industrial E

ducation C
enters.

T
he A

gricultural
Institute D

ivision of N
orth

C
arolina State C

ollege has
recently

established several such program
s,

w
ith abundant facilities.

E
x-

pansion of this type of
training m

ay w
ell take the

form
 of exten-

sion of the State C
ollege program

s, or
the establishm

ent of
suit-

ably located agricultural
institutes specially designed

to m
eet

the needs. Further study
is needed.

N
um

ber of T
echnician T

raining
P

rogram
s N

eeded

Steps w
ere taken to determ

ine
the num

ber of program
s

needed

for each occupational field
in the State as a w

hole. T
he

C
urricu-

lum
 Study staff m

et w
ith

the State D
irector of

V
ocational E

du-
cation, the C

oordinator of
the Industrial E

ducation
C

enters, the
A

ssistant C
oordinators, the

State Supervisor of T
rade

and In-
dustrial E

ducation, and
the C

oordinator of the
Instructional

M
aterials L

aboratory to
discuss the findings of the

M
anpow

er

Study and to m
ake

tentative decisions concerning
the types and

num
bers of program

s
needed. T

he needs for each
type of train-

ing w
ere discussed by the group, the present and potential

facili-

ties of the C
enters w

ere
taken into consideration, as

w
ell as the

lim
its to w

hich the program
s

should develop at the present
tim

e.

O
ut of this discussion,

T
able 13 w

as developed.
T

his T
able lists

the proposed technology program
titles together w

ith the sug-
gested total num

ber of program
s

to be offered. Som
e

of these
w

ould take the form
 of

sm
all program

s
/R

h m
inim

um
 perm

is-

sible enrollm
ents.

(T
his w

as construed to be a
curriculum

 w
ith

20 students the first year,
and at least 12 students

the second

38

T
A

B
LE

 13.
S

uggested N
um

bers of
T

echnician T
raining P

ro-
gram

s N
eeded

In the Industrial
E

ducation C
en-

ters, B
y C

urriculum
s

N
um

ber of full
C

urriculum
tw

o-year
program

s

N
um

ber of
first-year

program
sa

C
hem

ical T
echnology

3
0

C
ivil T

echnologyB
uilding

C
onstruction

9
1

C
ivil T

echnologyH
ighw

ay and
H

eavy C
onstruction

11
0

C
om

m
ercial Illustration and

A
dvertising D

esign
3

0

D
ata Processing T

echnology
4

0

E
lectrical T

echnology
5

4

E
lectronics T

echnology
6

4
M

echanical T
echnology

4
1

Production T
echnology:

A
pparel M

anufacturing
2

0

E
lectrical Products M

anufacturing
3

0

Food Processing
3

0
Furniture M

anufacturing
2

0
M

etal Products M
anufacturing

3
0

Printing
1

T
extile M

anufacturing
4

0

T
echnical W

riting
1

0

T
he first year of a tw

o-year program
, w

ith
students transferring to a C

enter w
ith a full

program
 at the end of the first year.

year.) O
ther program

s w
hich

involve heavy expenditures for
equipm

ent w
ere expected to enroll

higher num
bers of students.

T
hese program

s w
ere later apportioned am

ong
the various C

en-
ters, as discussed in C

hapter
V

II.

T
R

A
IN

IN
G

 P
R

O
G

R
A

M
S

 F
O

R
 T

H
E

S
K

ILLE
D

 O
C

C
U

P
A

T
IO

N
S

T
he task faced by the

Industrial E
ducation C

enters in
m

eet-

ing the needs of the State
for w

orkers in the skilled
occupations

is a m
uch larger task, from

the standpoint of num
bers

needed,

than that for the training of
w

orkers for technical
occupations.

D
ata from

 the M
anpow

er
Study show

 needs approxim
ately

three
tim

es as great. Several
occupational fields w

ith heavy
em

ploy-

m
ent in the skilled occupations w

ere
w

ithout the scope of the
M

anpow
er Study. T

he C
urriculum

Study staff w
as able to secure

estim
ates of num

bers required
in a few

 of the fields not
covered

in the study.
E

stim
ates w

ere m
ade of the

num
bers of w

orkers to be
trained

through in-plant training program
s,

as show
n in

the M
anpow

er
Study, that m

ay be recruited
from

 the C
enters once

they are in



full operation. T
hese

estim
ated num

bers
w

ere added to the data
on w

orkers needed
as show

n in the study, in
the sam

e
m

anner
as w

as done for technical
w

orkers and noted
earlier in this

chapter.

D
iscussion of E

ach
O

ccupation
D

ata from
 the

M
anpow

er Study
concerning the skilled

occu-
pations for w

hich
w

orkers w
ill be needed

w
ere supplem

ented by
data from

 othersources to m
ake up the list ofoccupations show

n
in T

able 14, for
w

hich the C
enters

should provide training
pro-

gram
s. B

rief discussion of
each of these

occupations follow
s:

A
ir

C
onditioning/R

efrigeration
M

echanics
T

he M
anpow

er
Study did not

cover w
holesale and retail

sales,
and consum

er service
in this field, and

certain other establish-
m

ents w
here skilled

craftsm
en

are em
ployed. It

w
as roughly

estim
ated that 90

new
 w

orkers w
ill be needed

annually in addi-
tion to the 98 show

n
in the study.

A
uto M

echanics
N

o data
w

ere obtained in the study
for this field. T

raining
program

s som
etim

es take
the form

 of specialization
w

ithin the
field such

as auto body repair and
autom

otive m
achine

shop
practice. It

w
as not practicable to estim

ate
the num

bers needed
in these specialties,

so the needs have been
grouped under the

single heading of
auto m

echanics. T
he

num
bers needed

w
ere

obtained from
autom

otive vehicle
registrations estim

ated
for

1966 at 2,022,000
vehicles, w

ith
an estim

ated num
ber of

auto-
m

otive m
echanics

needed on the basis
of 87 vehicles

per m
e-

chanic,* and
an annual replacem

ent of
five per cent. T

his
indi-

cated need for 1165
new

 w
orkers annually by

1966, from
 w

hich
w

ere subtracted the 255
diesel struck m

echanics
show

n in
a

later section of this
report.

B
ricklaying
N

o data w
ere available

concerning needs in
this field. In the

light of the large
num

bers em
ployed in

the construction
field as

a w
hole, and the num

bers
needed for carpentry,

for exam
ple,

R
atio of m

echanics to
autom

otive vehicles in M
ary

C
. K

ohler and A
ndre Fontaine.

"C
an

O
ur Schools B

ridge T
he G

ap?",
Sattiraay E

re-w
ing Post, M

arch
17, 1962

as show
n in the M

anpow
er

Study, it is probable
that training

should be provided
for substantial

num
bers. A

dditional
survey

data should be obtained
for this occupation.

A
 relatively large

num
ber of training

program
s in this field

are now
 in operation

in the high schools
of the State, and

these should be taken
into

consideration w
hen planning

program
s in the C

enters.
C

abinetm
aking (furniture)

D
ata on needs in this

occupation as reported
in the M

anpow
er

Study show
ed 159

new
 w

orkers required annually.
It is probable

that considerable
num

bers are needed
in other industries

not
canvassed for this

occupation in the
study.

C
arpentry
T

he study show
ed

need for 751
new

 w
orkers annually. Since

relatively few
 training

program
s are now

 provided in
the high

schools and the C
enters,

this field
m

ay w
ell receive considerable

attention.

C
osm

etology
D

ata from
 the N

orth
C

arolina State B
oard

of C
osm

etic A
rts

show
 that 9,488

licenses for cosm
etologists

w
ere issued in the

fiscal year 1956-57,
and that the grow

th
has been relatively

steady at
som

e 873 new
 licenses

per year. A
pproxim

ately fifty
private schools in N

aeth
C

arolina provide training
for this field.

L
ittle is being offered

in public schools.
T

his is
a field w

hich
offers m

uch opportunity
for publicly supported

training
pro-

gram
s.

D
iesel/T

ruck M
echanics

T
he study show

ed
the need for 255

new
 w

orkers annually. It
is probable that

a reasonable num
ber of the

new
 w

orkers show
n

under A
uto M

echanics
w

ould be included in
the category of

truck/diesel m
echanics.

E
lectricians
T

he M
anpow

er Study
show

ed the annual need
for 371 elec-

tricians in the industries
covered by the study

w
hich included

the construction field,
m

anufacturing, and certain
other estab-

lishm
ents. E

stablishm
ents

m
ainly concerned w

ith
sales and

serv-
ice in the electrical

fold w
ere not

covered. It is probable
that

reasonable additional
num

bers w
ill be found needed

in these and39



other fields. V
ery little is now

 being done in providing training
for this field, and the C

enters
m

ay w
ell expand their offerings

greatly.

E
lectroplating
T

he M
anpow

er Study show
ed the need for 33

new
 w

orkers
annually. O

ne training program
 m

ight w
ell be

established.
Furniture Fini3hing

A
lthough this occupation does not require

a long training pro-
gram

, it is included here since it m
ay be desirable to provide

such training as a part of
a broader offering in the field of furni-

ture m
anufacture. T

he M
anpow

er Study show
ed

need for 145
new

 w
orkers annually.

M
achine Shop Practice
T

he M
anpow

er Study show
ed annual need

for 413 m
achinists.

A
s this program

 is basic to toolm
aking,

and a course in m
achine

shop practice is usually provided for curriculum
s

in m
echanical

technology and som
e of the other technician

training program
s,

as w
ell as for certain curriculum

s in the skilled training fields,
it m

ay w
ell be offered in all of the C

enters.

Plum
bing and Steam

fitting
T

he study indicated need for 254 annually
in this field. T

his
is one of the skilled crafts for w

hich
it is difficult to provide

training for com
petency w

ithin the w
alls

of a school. Perhaps
the best w

ay of providing the training
needed is to set

up pro-
gram

s of basic instruction w
ithin the C

enters and to follow
 this

w
ith on-the-job training through apprenticeship

or other ar-
rangem

ent. L
ittle instruction is

now
 being provided in this field,

and som
e attention m

ay w
ell be given

to it.
Pow

er M
achine Sew

ing
N

o data w
ere gathered

on num
bers needed for this occupation.

T
he apparel m

anufacturing industry
in N

orth C
arolina is

S..' f"7 -
ing at a very rapid rate, w

ith
m

any new
 establishm

ents entering
the State. In 1960,

som
e 35,000 w

orkers w
ere em

ployed in this
industry, and the estim

ated grow
th

by 1966 is nearly fifty
per

cent. T
he num

bers ofpow
er m

achine operators needed are great.
In the past, this need has been

partially m
et in the C

enters by
short, intensive courses of

tem
porary character, set

up to pro-

40

vide w
orkers for specific industries. T

his
m

ay w
ell be continued,

perhaps supplem
ented by

som
e program

s of m
ore perm

anent
nature designed to prepare w

orkers for
a num

ber of different
establishm

ents rather than for
a single em

ployer.
Practical N

ursing
N

o data on this field
w

ere obtained in the M
anpow

er Study.
Inform

ation from
 the State licensing board

indicates an average
grow

th per year of 370 practical
nurses. R

easonably adequate
facilities are now

 provided in the C
enters

and elsew
here to take

care of the needs.

Printing
M

anpow
er Study data indicate annual needs

for 173 printers,
offset pressm

en and photolithographers. T
raining

for com
petency

in the printing field requires
program

s w
ith som

ew
hat extensive

equipm
ent for both letterpress and offset printing. It

is recom
-

m
ended that training for this field be provided through

a lim
ited

num
ber of large program

s w
ith w

ell-equipped shops,
in contrast

to a larger num
ber of sm

all program
s.

R
adio/T

elevision R
epair

T
he M

anpow
er Study did not

cover this occupation, although
the data on electricians

m
ay have included som

e w
orkers in this

category. L
arge num

bers are em
ployed in service establishm

ents,
sales organizations, and the like, and the field

is apparently
grow

ing. T
he need is sufficiently great to

w
arrant consideration

of establishing training in this field in each of
the C

enters. Som
e

of the C
enters w

hich have been offering
a lim

ited am
ount of

training for electronics technicians
m

ay w
ell direct their effort

to specialization in radio/television repair.

Sew
ing M

achine R
epair

T
he study indicated need for 80

new
 w

orkers annually. T
his

is a skilled specialty occupation for w
hich adequate training

can
be provided in a relatively short tim

e w
ith

a m
inim

um
 outlay

for equipm
ent. It is suggested that m

obile equipm
ent be

pro-
vided, w

hich can be m
oved from

 C
enter to C

enter and utilized
as needed to m

eet local dem
ands for w

orkers.

Sheet M
etal W

ork
M

anpow
er Study data revealed needs for 353

new
 w

orkers an-
nually. T

his field m
ay w

ell receive increased attention, especially



in C
enters w

hich also provide
training in air conditioning

and
refrigeration m

echanics training.

T
extile M

achinery R
epair

Inquiry w
as m

ade in the
M

anpow
er Study

as to needs in knit-
ting m

achine fixing, loom
 fixing,

and spinning fram
e fixing. R

ela-
tively large num

bers of
new

 w
orkers w

ere expected to be needed
for each of these occupations,

but the em
ployers planned to

pro-
vide m

ost of them
 through

in-plant training. A
s em

ployers
see

the feasibility of having the
training done in the C

enters, w
ith

co-operation of the em
ployers in

furnishing necessary m
achines

and supplies, it is probable that
a considerable am

ount of such
training should be provided there.

Such program
s should

grow
out of local needs.

T
ool-and-D

ie M
aking

T
he study show

ed needs for
71 new

 w
orkers annually. A

l-
though the num

bers involved
are not large, in com

parison w
ith

som
e of the other skilled crafts, these w

orkers
are of critical

im
portance to m

any industries, and
effort should be m

ade to
m

eet the needs.

U
pholstery
M

anpow
er Study data

on the furniture industry indicate need
for 320 w

orkers annually. T
he

training needed can be provided
through relatively short

program
s. Som

e such program
s

are
now

 being offered in the C
enters, and these

m
ay be able to pro-

vide the w
orkers needed.

W
elding
T

he M
anpow

er Study data show
ed

need for 246 new
 w

elders
annually in the industries covered. It is

probable that m
any addi-

tional w
orkers w

ill be needed in service
and other establishm

ents
not studied in the study. T

his type of
training also fits into other

program
s as an auxiliary course.

N
um

ber P
rogram

s N
eeded

T
he steps taken to determ

ine the num
ber

of program
s needed

for each of the skilled crafts and skilled
specialties in the State,

as a w
hole, follow

 the procedure used for determ
ining the

tech-
nician training program

s needed,as outlined earlier in this C
hap-

T
A

B
LE

 14.
S

uggested N
um

bers of S
killed

O
ccupations T

rain-
ing P

rogram
s N

eeded In the
Industrial E

ducation
C

enters, B
y C

urriculum
s

C
arrico:um

N
um

ber of
Program

s
Possible

A
dditional

Program
s

A
ir C

onditioning/R
efrigeration

M
echanics

A
uto M

echanics
C

abinetm
aking

C
arpentry

C
osm

etology
D

iesel/T
ruck M

echanics
E

lectrical Installation and M
aintenance

E
lectroplating

Furniture Finishing
M

achine Shop Practice
Plum

bing and Steam
fitting

Pow
er M

achine Sew
ing

Practical N
ursing

Printing
R

adio/T
elevision R

epair
Sew

ing M
achine R

epair
Sheetm

etal W
ork

T
extile M

achinery R
epair

T
ool-and-D

ie M
aking

U
pholstery

W
elding

102036

3

A
s needed, beyond presentprogram

s
5

5
2013204

A
s needed locally

A
s needed, beyond presentprogram

s
2

1
20

A
s needed locally

8
A

s needed locally
537
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Suggested allocation of program

s by
C

enters is discussed in C
hapter V

II.

ter. O
ut of this discussion T

able
14 w

as developed, show
ing

the
curriculum

 offerings suggested
for the im

m
ediate future

to-
gether w

ith the num
ber of

program
s needed for each field.

O
ther S

killed O
ccupations

for W
hich T

raining
P

rogram
s

M
ay B

e D
esirable

O
ther fields of training for

skilled occupations beyond
those

outlined in T
able 14

are w
orthy of consideration. H

ere
are som

e
of them

:

A
utom

atic V
ending M

achine
M

aintenance
T

his is a grow
ing occupation,

w
hich cuts across m

echanical
and electrical skills.

B
aking
M

anpow
er Study data show

needs for som
e 25

new
 w

orkers
annually. M

any others w
ill probably

be needed in sm
all estab-

lishm
ents not covered in the

study.

41



C
om

m
ercial C

ooking
L

arge num
bers are em

ployed in this field, and it
m

ay w
ell be

investigated for potential training
program

s.
Instrum

ent R
epair

W
ith rapid increase in autom

ation, w
ith equipm

ent
controlled

by instrum
ents of various types, this field

m
ay w

ell be investi-
gated.
L

aundry and D
ry C

leaning
L

arge num
bers are em

ployed in this field. It
m

ay w
arrant

investigation.

42

O
ffice M

achine R
epair

T
he repair of the sim

pler types of office
m

achinessuch as
typew

riters, adding m
achines, and the

likem
ay offer training

possibilities.

Sm
all G

asoline E
ngine R

epair
T

he repair of pow
er m

ow
ers, outboard m

otors, and
other equip-

m
ent pow

ered by sm
all gasoline engines

m
ay offer training pos-

sibilities.
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In C
hapter V

I, the needs for
new

 w
orkers in the various skilled

and technical occupations w
ere analyzed, and the num

bers
of

program
s required to m

eet these w
ere indicated. T

he present
chapter deals w

ith the allocation of these
program

s to individual
C

enters.
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O
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T
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In arriving at program
 allocations, the follow

ing
item

s w
ere

considered.
a. T

he geographical spread of em
ploym

ent opportunities, by
areas, as found in the M

anpow
er Study.

b. Program
s already in operation at the C

enters
or in an ad-

vanced planning stage.
c. Program

s w
ith needs sufficiently large to justify offerings in

each C
enter.

d. Program
s w

ith lim
ited needs w

hich justify offerings
in only

one C
enter or in a lim

ited num
ber of C

enters.
e. Inter-relationships of program

s w
ithin C

enters.
f. T

w
o-year program

s for w
hich the first

year of w
ork m

ight be
offered in certain C

enters.
g. T

he location of the C
enter in relation to em

ploym
ent

oppor-
tunity in the area.

h. Potential living accom
m

odations for students w
ho

m
ust re-

side aw
ay from

 their hom
es to obtain the specific

training
they desire.
Inform

ation concerning program
s in operation at

the C
enters

is found in C
hapter T

.
D

ata on the geographical spread of em
ploym

ent
opportunities,

by areas, as found in the M
anpow

er Study
are show

n in T
able

15 for technical occupations and in T
able 16 for skilled

occupa-
tions. Inform

ation w
as com

piled in the M
anpow

er Study
on em

-
ploym

ent needs by specific occupations. For the technician
occu-

pations, several of the occupations
w

ere usually grouped into
clusters to form

 the basis for curriculum
 developm

ent. In
pre-

paring T
able 15, the em

ploym
ent needs for each technician

occupation, by areas, w
ere com

bined to form
 the totals for the

various curriculum
s. Figure 2 in C

hapter IV
 show

s
a m

ap of the
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LE
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E
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ated N
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bers of T
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e
T

rained A
nnually In the C

enters, B
y C

urriculum
s,

B
y G

eographical A
reas

(A
pportioned to areas on basis of M

anpow
er Study D

ata)
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1
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1
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19
3
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1
Production T
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ech.M
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9

8
4

3
3

T
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6
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4
2
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V
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echanic--;
188

52
44

41
22

13
16

A
uto M

echanics
910
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188

C
abinetm
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24
5

8
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W
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State broken dow
n into the areas used for com

piling the data.
State m

aps show
ing the concentration of industry, by counties,

for chem
icals, flood and kindred products, furniture and fixtures,

electrical m
achinery and equipm

ent printing and publishing,
m

achinery (except electrical m
achinery), and fabricated m

etal
products are found in A

ppendix H
.

D
ata on student enrollm

ent potential and dem
and for tech-

nical education by various areas of the State are found in C
hap-

ter V
III.

Som
e technician training program

s have com
m

on content w
ith

other technician training curriculum
s and w

ith program
s on the

skilled occupations level. M
axim

um
 efficiency in the utilization

of staff and equipm
ent indicate the desirability of inter-related

program
s being offered in the sam

e C
enter if the needs are suf-

ficient to w
arrant offering the different program

s. T
able 17

44

show
s som

e of these inter-related program
s. T

hey w
ere taken

into consideration in the allocation of curriculum
s to specific

C
enters.
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T
ables 18 and 19 show

 the allocation of
program

 offerings to
the various C

enters. T
he allocations

w
ere m

ade in conference
sessions w

hich included the State D
irector of

V
ocational E

du-
cation, the C

oordinator of the C
enters and his

assistants, the
C

oordinator of Industrial E
ducation, and others, together

w
ith

the C
urriculum

 Study staff. T
he suggested allocations

are tenta-
tive and som

e revisions w
ill probably be needed. It is

suggested
that the allocations be review

ed at length w
ith the directors

of
the C

enters, and w
ith others specially concerned w

ith
the pro-

gram
s.

A
LLO

C
A

T
E

D
 P

R
O

G
R

A
M

S
 C

O
M

P
A

R
E

D
W

IT
H

C
U

R
R

E
N

T
LY

 A
P

P
R

O
V

E
D

 P
R

O
G

R
A

M
S

A
lso show

n in T
ables 18 and 19,

along w
ith the suggested al-

location of program
s,

are the program
s w

hich have been
ap-

proved,* to date, for offering in the
C

enters. T
he differences that

exist betw
een the

program
s allocated in this study and those

currently approved for the C
enters

are not entirely resolved in
this study. T

he solution of this
question w

ill require additional
surveys of areas w

hich could not be covered in
the M

anpow
er

L
ist of approved program

s
w

as provided by the C
oordinator. Industrial

E
ducation C

en-
ters, State D

ept. of Public Instruction.
R

aleigh. A
ugust. 1962. A

t this tim
e.

program
s for

the C
enters of D

avidson, R
ow

an, W
ake,

and Pitt are in the process of developm
ent

and
are not show

n in T
ables 19 and 19.

Study, a consideration of m
aking educationalopportunity avail-

able to N
orth C

arolinians w
ho w

ill m
igrate

for em
ploym

ent, and
a consideration of the interests of local people.

For the curriculum
 areas in w

hich
program

s are allocated,
how

ever, the program
s allocated

can be considered as a m
inim

um
need because the allocations

are based upon several appropriate
factors, including the geographical spread of em

ploym
entoppor-

tunities. T
hus, effort should be m

ade to get
approval of pro-

gram
s w

hich are allocated, but w
hich are not currently approved.

T
he approved program

s w
hich

are in excess of the allocated pro-
gram

s should be evaluated and continued only if they
can be

justified in term
s of student dem

and, local interests,
and m

ain-
taining acceptable qualitative standards.

For som
e curriculum

 areas show
n in T

ables
18 and 19, the

extent of m
anpow

er needs w
ere not know

n sufficiently
to allocate

program
s. Y

et, the need for program
s is generally recognized

and som
e program

s have been approved for offering.
A

dditional
surveys, especially of the health, service, and agricultural

em
-

ploym
ent opportunities are needed in planning for additionalpro-

gram
s w

hich m
ay be needed.

A
n im

portant function of the C
enters is the offering

of m
any

different types of short courses w
hich

are needed by em
ployed

adults. It w
as not feasible to allocate such

courses, how
ever, be-

cause they are usually planned in the short-run and
as local de-

m
and w

arrants.
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orkers needed: therefore, no allocation m
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T
he m

anpow
er dem

ane for technicians, skilled craftsm
en,

and
skilled specialists in N

orth C
arolina is show

n in another
section

of the report. T
hough the

m
anpow

er dem
and is a m

ajor consid-
eration, another im

portant consideration in planning
technical

and trade education is the student potential aspect.T
hat is, from

w
here w

ill the students
com

e ? H
D

w
 m

any students should be
enrolled, not only to m

eet
m

anpow
er requirem

ents, but to m
eet

the education needs and interests of the population ?

S
T

U
D

E
N

T
 P

O
T

E
N

T
IA

L D
E

F
IN

E
D

For the purpose of this study,
student potential is defined

as the num
ber of individuals for w

hom
 enrollm

ent in technical
and trade education w

ould
seem

 a w
ise course of action. T

his
w

ould not include those students w
hose abilities

w
ere less than

that required for satisfactory com
pletion and

later on-the-job
perform

ance, nor those w
hose abilities

w
ere m

ore appropriate to
other fields of endeavor, such

as four-year college program
s.

T
hus, student potential for technical and trade education

is the
num

ber of college-age youth w
hose abilities w

ould
seem

 to fit
them

 better for technician and trade em
ploym

ent
than for any

other.

T
hough the Industrial E

ducation C
enters w

ill enroll
the great-

er proportion of this student potential, other institutions w
ill

continue to enroll m
any. T

oo, the student potential is not lim
ited

to the industrial field, but also includes potential technicians
and

tradesm
en in such fields as agriculture, business, health,

hom
e

econom
ics, and other services.

Student potential, though difficult to estim
ate exactly,

can, in
principle, be determ

ined. O
n the other hand, student

dem
and,

the num
ber of individuals w

ho w
ill actually w

ish
to enroll, is

influenced by m
any factors. T

hese factors
are

1. T
he location of the school in relation

to the student's hom
e.

2. T
he transportation facilities available, including

highw
ays anti

school parking facilities.
3. T

he type of neighborhood in w
hich the school

is located.
1. T

he extent and quality of equipm
ent the

student sees w
hen

he visits the school.
5. T

he placem
ent opportunities w

hen he com
pletes

the program
.

6. T
he prestige of the institution in the

com
m

unity.
7. T

he tuition fees and other costs, if
any.

8. T
he extent to w

hich the prospective student
is acquainted

w
ith the program

 offered and the
em

ploym
ent opportunities.
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Student potential for technical education is
discussed here.

L
ater in this section, the potential enrollm

entfor trade and other
type program

s are discussed.
B

ased on m
ethods used in

a studyl in C
onnecticut in w

hich
population data and the findings of the President's

C
om

m
ission

on H
igher E

ducation w
ere used, student potential for N

orth
C

arolina w
as com

puted. T
he potential full-tim

e
enrollm

ent equiv-
alent for 1966 for tw

o-year curriculum
s of technical

type is ap-
proxim

ately 11,500. T
his potential enrollm

ent
in the State is

show
n by county in Figure 3 and by six

areas of the State in
T

able 20. T
he m

ethods used in determ
ining

student potential
are explained in A

ppendix I.

1 G
ordon M

. H
arrington, A

 Study of N
eed for T

echnical InaL
tutes, State D

epartm
ent

of
E

ducation, B
ul. N

o. 82, H
artford, C

onnecticut, 1957. pp. 38 and 39
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H
ow

 does student dem
and com

pare w
ith student potential for

technical education ? It should be rem
em

bered that student
po-

tential is based on the ability of people and is the num
ber of

individuals for w
hom

 enrollm
ent in appropriate education w

ould
seem

 w
ise, w

hile student dem
and is based on the interest and

desire of people and is the num
ber of individuals w

ho w
illactu-

ally w
ish to enroll.

Ideally, technical education should be
so organized and pro-

vided that the student potential and the student dem
and

for
technical education w

ould be approxim
ately equal. E

ven
w

ith
the increased efforts in N

orth C
arolina in m

aking educational
opportunity available in technical education, it

appears that the
student potential w

ill continue to be greater than the
student

dem
and. In other w

ords, an exam
ination of the

factors listed
previously w

hich affect student dem
and in relation

to the situa-
tion in N

orth C
arolina and the requirem

ents for providing
tech-

nical education suggest that student dem
and w

ill be
consider-

ably less than the student potential.
A

 com
parison of student potential and

student dem
and can

be seen in the estim
ated enrollm

ents show
n

in T
able 20. In ar-

riving at the student dem
and enrollm

ent, only individuals
living

w
ithin a thirty m

ile radius of
an Industrial E

ducation C
enter

w
ere considered. T

his w
as done to allow

 for the factor w
hich

probably affects student dem
and the greatest,

i.e., location of
institution in relation to the prospective student's

hom
e. T

he
m

ethods used in determ
ining student dem

and
are explained in

A
ppendix I.
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A
n im

portant function of institutions such
as the Industrial

E
ducation C

enters is to provide
a large variety of technical edu-

cation extension
courses for the em

ployed. Industry and em
-

ployees are continually confronted
w

ith learning new
 technology

as it is developed.
T

he potential enrollm
ent for extension

courses is large com
-

pared w
ith the full-tim

e student enrollm
ent.

If conditions are
favorable, enrollm

ent in extension
technical education in the

C
enters is expected to be at least

tw
o tim

es the num
ber of full-

50

tim
e students enrolled. Som

e of the conditions
w

hich affect the
dem

and for extension education
are

1. T
he variety of courses available

2. T
he tim

e courses
are offered

3. W
here the courses

are offered
4. C

om
m

uting distance and availability
of transportation.

T
A

B
LE

 20.
E

stim
ated S

tudent P
otential and

S
tudent D

e-
m

and F
ull-T

im
e E

nrollm
ents in T

echnical
E

duca-
tion in 1966, B

y S
tate A

rea and
B

y Industrial
E

ducation C
enter C

om
m

uting A
rea

S
tate A

rea and C
enter C

om
m

uting A
rea

F
stim

ated F
ull-T

im
e E

nrollm
ent 1966a

S
tudent P

otentialb
S

tudent D
em

ande

A
R

E
A

 I
2364

900
A

sheville IE
C

338
C

ataw
ba IE

C
239

G
astonia IE

C
323

A
R

E
A

 II
1604

1072
G

uilford IE
C

481
L

eaksville IE
C

170
W

inston-Salem
 IE

C
421

A
R

E
A

 III
1729

1038
C

harlotte IE
C

537
D

avidson IE
C

187
R

andolph IE
C

161
R

ow
an IE

C
153

A
R

E
A

 IV
1436

803
B

urlington IE
C

214
D

urham
 IE

C
236

W
ake IE

C
353

A
R

E
A

 V
1902

528
Fayetteville IE

C
245

G
oldsboro IE

C
181

Sanford IE
C

102
A

R
E

A
'I

2478
763

Pitt IE
C

224
L

enoir IE
C

160
W

ilm
ington IE

C
224

W
ilson IE

C
155

T
otal

11,513
5,104

a See A
ppendix I for m

ethods used in com
puting the estim

ated enrollm
ents.

b A
rea covered in each area is show

n in Figure 3, next
page.

A
rea covered is an approxim

ate thirty-m
ile radius of a C

enter.
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In N

orth C
arolina, the opportunity for em

ploym
ent in the

skilled trades is about three or four tim
es that for technician

jobs. T
hough som

e of the trade training is provided in existing
high school program

s and through on-the-job training and for-
m

al apprenticeship program
s, m

uch trades training should be
provided in Industrial E

ducation C
enters, especially for persons

beyond the high school age.
It is estim

ated that the potential enrollm
ent for full-tim

e
trades training in the C

enters is about 20,000 to 30,000.

S
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P

E
C

IA
LIS

T
S

 A
N

D
 M

A
C

H
IN

E
O

P
E

R
A

T
O

R
 P

R
O

G
R

A
M

S
'T

hough no estim
ates are m

ade regarding potential enrollm
ent

for operators type training, the need for such training is great.
T

his program
 needs to be a flexible one w

hich w
ill m

eet the
needs of people and industry as needed. Program

s are usually
needed w

hen changes are m
ade in industrial operations, w

hen
industries expand their scope of operations, or w

hen new
 firm

s
locate in N

orth C
arolina.

S
U

M
M

A
R

Y
 O

F
 S

T
U

D
E

N
T

 P
O

T
E

N
T

IA
L IN

N
O

R
T

H
 C

A
R

O
LIN

A
Show

n below
 is a sum

m
ary of the estim

ated student potential

52

enrollm
ent by 1966 for the various types of program

s offered
in Industrial E

ducation C
enters and other sim

ilar institutions.

T
ype Program

Full-tim
e T

echnical E
ducation

E
xtension T

echnical E
ducation

T
rade E

ducation
Skilled Specialists

T
otal

E
stim

ated Student Potential
E

nrollm
ent by 1966

11,000
22,000
25,000

N
o estim

ate

58,000

H
IG

H
 S

C
H

O
O

L G
R

A
D

U
A

T
E

S
 A

N
D

 D
R

O
P

O
U

T
S

A
 1961 follow

-up study=
 of N

orth C
arolina high school grad-

uates show
ed that 37 per cent of the 50,000 or 18,500 high school

graduates, entered college. T
his leaves 31,500 graduates, m

any
of w

hom
 need education beyond the high school. A

lso, m
any of

the approxim
ately 50,000 students w

ho drop out before com
-

pleting high school need and desire further education for w
hich

they could qualify, though it probably w
ould not be of technician

type.

State D
epartm

ent of Public Instruction, "Follow
-up Survey N

orth C
arolina H

igh School
G

raduates," R
aleigh, 1961 (M

im
eograph).
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For all types of occupational training,
it is essential that ade-

quate and appropriate equipm
ent 1-)e provided.

T
his is especially

true in the field of technician training
w

here there is tem
ptation

to attem
pt to teach certain portions

of the instruction through
book study and classroom

 w
ork rather

than by m
eans of the

laboratory. T
he types of equipm

ent needed
for technician train-

ing are quite different from
 those

required for instruction in
the skilled crafts.

Shop equipm
ent is utilized in skilled crafts

training to de-
velop skills in the m

anipulation and
use of the equipm

ent. T
he

technology related to the craft is also
taught, but the tim

e de-
voted to this portion of the instruction

is relatively low
er than

that given over to the shop
processes. In technician training,

how
ever, the function of the laboratory

equipm
ent is to assist

in developing technical understandings,
rather than m

anipula-
tive skills.

Som
e of the laboratory equipm

ent
used in technician training

is used to develop basic scientific
understanding, such

as in
physics or chem

istry laboratories. Som
e

of it is for the
purpose

of developing understanding of
the technological principles of

the specific field tow
ard w

hich the
curriculum

 is aim
ed, such

as equipm
ent used for teaching industrial

electronics control
circuits. Som

e of the equipm
ent used

for technician training is
sim

ilar to that used for skilled crafts
training in, for exam

ple,
the m

achine shop. For the skilled
m

echanic student this shop
provides opportunity for developing the

skills needed to operate
the m

achines in turning out products
to high standards of ac-

curacy. T
he student in the technician training

program
 uses it

to develop understandings of the functions
and uses of the vari-

ous m
achines, and how

 the m
achine

processes affect the w
ork

of product design, tool design, and the
like.

M
uch special laboratory

equipm
ent is required for

an ade-
quately equipped school w

hich
offers technician training

cur-
riculum

s. In m
echanicaltechnology, for exam

ple, provision
needs

to be m
ade for laboratory

w
ork in strength of m

aterials,
pre-

cision m
easurem

ent, and basic
aspects of m

etallurgy. T
he curri-

culum
 in civil technology

for highw
ay and heavy

construction
also needs laboratory equipm

entfor strength of m
aterials

test-
ing, designed to provide for

the testing of concrete
as w

ell as
m

etals. It also needs equipm
ent

for field w
ork in surveying,

and
a soil m

echanics laboratory. T
he chem

ical
technology curriculum

needs provision for laboratory
w

ork in unit operations, and
the

like, in addition to the basic
chem

istry laboratory. T
he instru-

m
entation technology

program
 requires equipm

ent for teaching
the construction and operation

of m
any types of control

instru-
m

ents and their applications
to process control. T

he equipm
ent

lists are derived from
 the

content of the courses of study
w

hich
m

ake up the curriculum
s,

w
hich, in turn,are based upon detailed

analysis of the duties of the various
technician jobs in the clus-

ter for w
hich the curriculum

 provides
training,

A
ttention is directed to the need

for w
ell-equipped libraries

in schools w
hich provide technician

training. R
eference books,

technical periodicals, technical
publications developed by

m
anu-

facturers of technical equipm
ent,

and pertinent governm
ent

publications in technical fields, all
these have a place in the li-

brary.
C

losed circuit television is finding
an im

portant place in the
field of technical instruction. T

eaching
m

achines, using program
-

m
ed learning instructional m

aterials,
are proving very effective.

T
he attractiveness of the physical plantof the Industrial E

du-
cation C

enter has im
portant bearing

on student recruiting, and
on m

aking the C
enter a pleasant place to w

ork and
study. C

lass-
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room
 tables and chairs of m

odern design, abundant illum
ination,

and w
ell-m

aintained buildings are elem
ents to be considered.

Som
e of the C

enters w
ill be providing full, tw

o-year program
s

in the technician training fields. O
ther C

enters m
ay provide only

the first year of instruction in certain curriculum
s. T

he equip-
m

ent needs for the first-year portion of the curriculum
s usually

are m
uch less than those required for the second year in w

hich
the advanced specialized instruction is offered. U

nless a C
enter

offers the full tw
o-year program

 of a given curriculum
, it does

not need to provide the expensive equipm
ent required for cer-

tain of the second-year courses. Som
e of the C

enters now
 have

highly specialized equipm
ent w

hich m
ay not be needed unless

full program
s are provided. It m

ay be desirable to m
ove som

e

03-

-41m
iim

o

54

A

of this equipm
ent to C

enters offering the advanced w
ork, and

replace it w
ith equipm

ent m
ore appropriate for the w

ork of the
first year.

T
he over-all building space required for technician training

program
s takes a different pattern from

 that needed for crafts
training. In crafts training, shop space predom

inates, w
ith sm

all
classroom

s often placed adjacent to the shops. In technician
training, the need for classroom

s is m
uch greater. In a typical

technician curriculum
 w

hich includes the general education
needed, the student spends som

e 60 hours in classroom
, for each

20 hours he spends in laboratory, and 20 hours in the drafting
room

.

t
i

*

"-

0
.
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Instructors of shopw
ork in skilled crafts training are expected

to be m
asters of their trades and to know

 how
 to teach. O

ver
the m

any years during w
hich skilled crafts training has been

offered in public vocational schools, qualifications of such in-
structors have been adequately spelled out, and appropriate
procedures have been developed for providing the teacher train-
ing needed. In the field of technician training, w

hich is relatively
new

 to m
ost occupational training schools, the qualifications for

technical instructors have not been
so fully w

orked out, and
appropriate instructor training program

s have not been de-
veloped in m

any situations.
T

he technical instructor m
ust have

a thorough grounding in
basic science and m

athem
atics, be fully com

petent in the tech-
nology of his special technician field, and know

 how
 to teach

technical subjects. L
arge num

bers of present instructors in tech-
nician training program

s have been recruited from
 the ranks

of trained engineers. Such training provides
an excellent base,

provided it is supplem
ented by adequate, appropriate experience

in technician w
ork. M

any types of engineering experience
are

quite different from
 the kind of w

ork w
ith w

hich the technician
is faced. T

he technician m
ust be a m

aster of applied technology,
and m

ust not only know
 the theory of the technological field but

also m
ust be skilled in the application of the theory of the

prac-
tical day-by-day situations faced by him

.
It is com

m
on practice in educational institutions to insist that

the teacher have com
pleted a higher level of education than stu-

dents w
ho are graduated from

 the program
 in w

hich he teaches.
Sim

ilarly, the teacher of the technology courses in a technician
training program

 m
ay w

ell have m
ore form

al educational back-
ground than that represented by graduation from

a technician
training program

.. O
ne m

ust also take into consideration that
m

any technician training program
s are integral parts of junior/

com
m

unity colleges, and instructors in such program
s need to

m
easure up to the general standards set for all junior college

teachers.
T

echnical teachers are not easy to find. Som
e of them

com
e

from
 the field of engineering, perhaps through first teaching

a
part-tim

e extension course and getting through that experience
a desire for full-tim

e teaching. Som
e com

e from
 the ranks of

retired m
ilitary personnel. Som

e have had w
ork experience

as
technicians and have learned their technology through inform

al
study and part-tim

e classes. Som
e

are graduates of technical
institutes w

ho have had appropriate w
ork experience-. M

ost of
them

 enter the teaching field w
ith

no preparation in professional
education for teaching.

T
he personnel in teacher education institutions w

ho
are con-

cerned w
ith the training of technical teachers face the task of

careful analysis of the duties of such teachers, and the develop-
m

ent of appropriate teacher training services to m
eet their

needs. Som
e of the training m

ay w
ell

com
e through organized

teacher training courses, offered at appropriate tim
es to fit the

schedules of those now
 em

ployed
as technical teachers. Som

e of
it m

ay com
e through individual help on the job. Perhaps addi-

tional w
ays m

ay need to be devised in order fully to m
eet the

needs. Incentives m
ay have to be offered to induce teachers not

fully qualified to m
ake up their deficiencies. Som

e of these defi-
ciencies m

ay be in the field of technical com
petency

or basic
general education background.

T
he adm

inistrator of a technician training program
 should

be sufficiently acquainted w
ith the technologies of the curricu-

lum
s he adm

inisters so that he can com
m

unicate effectively w
ith

his staff. A
 basic technical preparation is a very desirable asset,

in som
e one of the fields of instruction offered in his school. H

e
can then supplem

ent this w
ith self study to acquire the technical

understanding essential for the other fields. A
dm

inistrators w
ith

trade background w
ill probably need to put forth effort to

ac-
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quire the basic and applied technology needed, and the
profes-

sional m
ethodology necessary for technical teaching.

T
he curriculum

s w
ill also include general education courses.

T
he qualifications of instructors for these courses should prob-

ably be equal to those required for junior college teaching.
It is not w

ithin the scope of this report to suggest specific

standards for instructors and adm
inistrators of technician

train-
ing program

s, or the w
ays in w

hich com
petencies can be

devel-
oped. It w

as felt, how
ever, that the m

atter of qualified
personnel

is so im
portant to the program

s that attention should
be called

to the problem
.
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O
ne basic objective of the Industrial E

ducation C
enters is to

m
eet the training needs of

as m
any persons as possible, in all

parts of the State, w
ho desire training beyond the high school

and w
ho do not plan to attend college. T

he types of students
served through the C

enters include the follow
ing:

(a) R
ecent high school graduates

(b) M
ature youth w

ho have dropped out of high school
(c) U

nem
ployed adults w

ho desire retraining
(d) E

m
ployed w

orkers w
ho w

ant to im
prove them

selves in their
present jobs, or w

ho desire pre-em
ploym

ent training for
new

occupations
(e) Selected high school students w

ho spend part tim
e in

the
C

enters w
hile carrying on their high school

program
s

T
he training needs of these

persons are m
any and varied. N

ot
all of these needs can be m

et in the C
enters. Som

e potential
stu-

dents live near the C
enters

; others reside at a considerable dis-
tance and w

ill need to m
ove from

 their present locations in order
to get the training they desire. T

his usually involves additional
financial outlay to m

eet the increased living
expenses, and w

ill
m

ake it im
practicable for som

e of these students
to get the

training they desire. Y
et all potential students w

ithin the State
should know

 w
hat the C

enters offer and w
hat requirem

ents for
adm

ission m
ust be m

et.
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T
he range of qualifications w

hich m
ust be m

et for students
w

ho enter the various training program
s is w

ide. T
he qualifica-

tions needed for entrance into training
program

s for skilled
specialty occupations are relatively low

. T
hose required for ad-

m
issions to the highly skilled technician training

program
s are

high. Intellectual ability, potential aptitude for the various fields,

and individual interest in the training program
,: m

ust be con-
sidered. For som

e of the program
s, previous experience in re-

lated occupations is necessary or desirable. For certain
program

s
for the training of highly skilled technicians, the student m

ust
have com

pleted certain specified courses in high school science
and m

athem
atics. In all cases, the student m

ust be able to profit
by the instruction. Som

e of the course offerings in the C
enters

are designed for special groups, such as apprentices in specific
fields, or supervisors em

ployed in industrial production. M
ost

program
s are open to any person w

ho can m
eet the entrance

qualifications.
If the C

enters are to provide effective instruction, the stu-
dents w

ho enter the various program
s m

ust be selected carefully
in the light of the requirem

ents established for each
program

.
T

he selection process takes into consideration the various de-
vices w

hich m
ay be utilized for establishing the eligibility of

prospective students. T
he high school achievem

ent record
m

ay
be exam

ined. Selective tests w
ill be utilized, including the G

A
T

B
series of tests adm

inistered by the public em
ploym

ent offices.
O

ther tests w
ill be used for adm

ission to the highly technical
curriculum

s. Prospective students w
ill be interview

ed and
ap-

praised w
ith respect to personal traits, physical handicaps, and

the like. T
he screening process m

ust be effective, and students
should be adm

itted only to program
s in w

hich they w
ill have

reasonably good expectation of satisfactory accom
plishm

ent. T
he

range of offerings in the C
enters is sufficiently varied, w

ith cor-
responding variations in criteria for adm

ission, to m
eet the needs

of persons w
ith w

idely varying backgrounds and abilities.
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T
he job of recruiting students is a form

idable one. T
he tasks

involved in m
ost of the skilled occupations are generally know

n
by m

any persons. T
hose of the technical occupations are often57



unknow
n or at least only partially fam

iliar. O
ne of the problem

s
thus faced by those concerned w

ith student recruiting is the
inform

ing of prospective students concerning occupational
re-

quirem
ents.

Som
e students learn about the institution in w

hich they seek
training through their high school counselor

or principal, or a
teacher in the high school. O

ther souites of inform
ation

m
ay be

a graduate or form
er student of the institution, an em

ployer, or
a friend. O

r the inform
ation m

ay com
e through reading a new

s
release, a folder he com

es across,
or the visit to the high school

by a representative of an Industrial E
ducation C

enter.

In developing the student recruiting
pregfam

 of the C
enter,

varied m
eans of publicity are needed. Som

e of them
are as fol-

low
s :

(a) Folders describing the C
enter

program
s, prepared on a local

or a state-w
ide basis.

(b) N
ew

s releases in local
new

spapers, som
etim

es taking the
form

 of a feature article.
(c) V

isits to high schools by representatives of the C
enters,for

the purpose of talks before student assem
blies

or confer-
ences w

ith interested prospective students. C
olored slides

or m
otion pictures of C

enter activities are effective m
eans

of getting the m
essage

across to the school assem
bly.
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(d) C
areer days at the C

enters, to w
hich prospective students

are invited.
(e) V

isits of high school counselors to the C
enter, individually

or in groups on invitation by the C
enter director.

(f) O
pen house at the C

enter for friends of students
and the

general public.

O
nce the program

s of the C
enters

are w
ell established, and

graduates find jobs in the com
m

unities w
here the C

enters
are

located, the recruiting problem
 is not quite

so acute as it is w
hen

the program
s are just getting under w

ay. D
irectors of the C

en-
ters m

ay w
ell exert considerable effort in recruiting during the

m
onths ahead.
T

he im
portance of active effort in recruiting

w
om

en students
should not be underestim

ated. If the needs of the total w
ork

force of the nation are to be m
et in the years im

m
ediately ahead,

large num
bers of w

om
en w

ill need to be trained and placed in
appropriate jobs. Som

e of the training program
s of the C

enters
are designed prim

arily for w
om

en, such as those in cosm
etology,

practical nursing, pow
er m

achine sew
ing, and technical

secre-
tarial w

ork. M
any other occupations have openings for

w
om

en.
D

ata gathered in the M
anpow

er Study indicate that in 44 out of
the 54 technical occupations investigated, w

om
en

are em
ployed.

In a few
 of them

 w
om

en are preferred. T
his should be forcefully

brought forth in the publicity developed for the C
enters.



C
H

A
P

T
E

R
 X

II

R
E

C
O

M
M

E
N

D
A

T
IO

N
S C

O
N

C
E

R
N

IN
G

 T
H

E
 O

PE
R

A
T

IO
N

A
N

D
 D

E
V

E
L

O
PM

E
N

T
 O

F T
H

E
 C

E
N

T
E

R
S

D
uring the past several m

onths the staff engaged in the study
of the Industrial E

ducation C
enters has had opportunity to note

and to study m
any aspects of program

 developm
ent for the C

en-
ters. G

row
ing out of observation, conference w

ith inform
ed per-

sons, and study of the over-all situation, have com
e certain con-

victions w
ith respect to future grow

th and developm
ent. T

hese
are outlined below

, in the form
 of recom

m
endations.

1. C
oncentration of effort on adult and beyond-the-high-school

program
s

In the early days of public vocational education in A
m

erica,
m

any program
s w

ere offered at the elem
entary school level.

G
radually, the age and grade level of these pfogram

s w
as

raised; first, entrance requirem
ent of 8th grade com

pletion;
then to 9th grade com

pletion, to 10th grade com
pletion, and

to high school graduation. A
lthough m

any program
s for

skilled crafts training, and som
e program

s for technical
training, are still offered at the high school level, the trend
is definitely tow

ard offering m
ost of the specialized voca-

tional education at beyond-the-high-school and adult level.
N

ow
 is the tim

e for the Industrial E
ducation C

enters to
gear in w

ith this tend as fully as possible.

It is recom
m

ended that the C
enters concentrate their

effort on program
s at the adult and beyond-the-high-school*

level, and w
ithdraw

 the present offerings for high school
students except in such program

s as provide direct relation-
ship w

ith the beyond-the-high-school program
 and w

here
students w

ill continue beyond the high school.

M
O

T
E

: W
herever "beyond-the-high-school" or "post-high school" are used in this report,

they refer to education beyond the high school in depth or planned for individuals w
ho have

passed the high school in m
aturity level.

2. D
evelopm

ent of prevocational program
s in the high schools

T
he upw

ard shift of specialized vocational education to the
post-high school level !eaves a critical void in the high school
program

. M
any high school students need learning activities

different from
 those provided in the academ

ic curriculum
s.

If appropriate activities are not provided, m
any drop out of

school and enter the surplus labor pool of the unskilled.
M

any other students continue through high school but
obtain little instruction w

hich perm
its them

 to explore
per-

tinent occupational fields or to develop basic understandings
and basic skills w

hich w
ould be of value of them

 in m
iscel-

laneous jobs or as preparatory w
ork for advanced instruction

in specialized industrial and technical
program

s. T
hese

students are found in all sizes of high schools, large and
sm

all. If their needs are to be m
et, a

new
 type of program

needs to be developed, one w
hich m

ight be offered in the
sm

aller schools as w
ell as in the larger ones.

Such a program
 m

ight w
ell take the form

 of basic
voca-

tional education in appropriate fields, and prevocational and
pretechnical offerings. T

his type of program
 w

ould have
som

e things in com
m

on w
ith industrial arts but w

ould differ
from

 it in several respects. T
he developm

ent of such
a pro-

gram
 w

ill require extensive research into the elem
ents

w
hich are basic to, or com

m
on w

ith, m
any different

occupa-
tions ;

research concerning curriculum
 patterns that are

feasible ; research into the types of equipm
ent needed w

hich
could be afforded, and the kinds of instructors required.

Som
e specialized vocational training w

ill probably need to
be continued and perhaps expanded for a lim

ited proportion
of high school students w

ho are potential drop-outs or w
ho

w
ill not continue w

ith any type of education beyond the high59



school. Such training w
ould be aim

ed at preparing the stu-
dents for a skilled specialty job rather than for skilled
craftsm

en or technician jobs.
A

lthough the developm
ent of program

s in the high schools
is w

ithout the province of the Industrial E
ducation C

enters,
it is discussed here since it has distinct bearing on the pro-
gram

s of the C
enters.

It is recom
m

ended that a com
prehensive study be m

ade
of the problem

 of vocational education at the high school
level to the end that suitable basic and prevocational

pro-
gram

s be developed to m
eet the needs on that level, leaving

for the m
ost part the specialized program

s for the post-high
school and adult years.

3. E
xpansion of Industrial E

ducation C
enter

program
s into new

fields.
T

he range of program
s allocated and show

n in C
hapter

V
II for the C

enters is fairly board, yet it does not provide
training opportunities in a num

ber of occupational fields.
V

ocational and technical schools in other parts of the U
nited

States include m
any program

s not listed am
ong those listed

in C
hapter V

II. It is realized that the recent grow
th of the

C
enters has been extrem

ely rapid and that strengthening
of the present and proposed offerings should dem

and first
attention. A

s soon as is practicable, attention should be
given to som

e of the fields not presently covered. A
m

ong
these are the follow

ing: aviation m
aintenance, m

etallurgy,
technical photography, technical sales, nuclear isotopes, in-
tericr decoration, m

edical office assistants, m
edical labora-

tory technology, dietetic aides, accounting, banking, real
estate, insurance, retail m

erchandising, secretarial tech-
nology w

ith options in special fields, food service adm
inistra-

tion, hotel/m
otel adm

inistration, baking, com
m

ercial cooking,
office m

achine repair, instrum
ent repair, autom

atic vending
m

achine m
aintenance, laundry and dry cleaning, sm

all
gaso-

line engine repair. It is suggested also that study be m
ade

of fields such as cosm
etology, w

here present training
oppor-

tunities are largely lim
ited to private schools. If equal

opportunity for free training is to be provided for all
per-

sons, program
 offerings in the C

enters should be available
in such fields as w

ell as in those currently provided.
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It is recom
m

ended that as soon
as is practicable suitable

studies be m
ade of the desirability of offering training

pro-
gram

s in selected fields not presently covered.

4. State-w
ide standardization of curriculum

 titles and curricu-
lum

 content
D

ue to the rapid developm
ent of the Industrial E

ducation
C

enters and the need for concentration of state adm
inistra-

tion effort in areas other than curriculum
 developm

ent, the
titles of curriculum

s in specific program
s and the content

of the program
s vary considerably from

one C
enter to

another. T
he occupational requirem

ents w
hich the grad-

uates of these program
s m

ust m
eet are essentially the sam

e,
irrespective of w

here the job is found. It is thus desirable
that standardization be developed so that all students

m
ay

get the sam
e training in specific curriculum

s. T
his is

espe-
cially desirable w

hen sudents take a portion of
a curriculum

in one C
enter and transfer to another C

enter for advanced
w

ork.

It is recom
m

ended that steps be taken to standardize the
titles and the content of specific curriculum

s in all the C
en-

ters.

5.
State-w

ide com
petency exam

inations
If the C

enters are to m
eet the needs of industry, and if they

are to develop prestige in the com
m

unities and in the State,
it is necessary that appropriate standards of accom

plish-
m

ent be established and that steps be taken to insure that
students com

pleting the various curriculum
s m

eet these
standards. O

ne eff !ctive m
eans tow

ard this end is the de-
velopm

ent of standardized, com
prehensive, theoretical and

practical exam
inations held on a state-w

ide basis.

It is recom
m

ended that a system
 of com

petency exam
ina-

tions be developed and adm
inistered on

a state-w
ide basis

for all potential graduates of the C
enters and used

as one
basis for conferring degrees and certificates.

6. O
rganization of curriculum

s on a sem
ester-hour credit basis

Standard practice in m
ost post-secondary schools in the



U
nited States is to develop the curriculum

s w
ith allocations

to specific courses in the curriculum
s

on a credit hour basis.
A

 sem
ester hour of credit is usually allow

ed for
each hour

of classw
ork per w

eek carried
on for a period of 15 to 18

w
eeks, w

ith appropriate credit for laboratory
and shop

courses. A
 com

m
on practice is to allow

 one credit hour for
each hour per w

eek of classw
ork w

hich requires
up to tw

o
hours of outside study,

one credit hour for tw
o hours per

w
eek of laboratory w

ork w
here substantial outside tim

e is
required for the preparation of reports, and

one credit hour
for three hours per w

eek of shop w
ork w

here little
or no

outside study is required. T
he present practice in

C
en-

ters is to allocate requirem
ents

on the basis of total clock
hours per course and per curriculum

. T
ow

ard the end that
N

orth C
arolina C

enters be in line w
ith com

m
only accepted

practice elsew
here, it seem

s desirable that the sem
ester-hour

basis be used. T
his w

ould also fit into
a trim

ester plan of
operation. Som

e schools in other states
use the quarter-hour

basis for course credits, w
ith one quarto hour of credit

allow
ed for one hour of classroom

 w
ork,

or the equivalent,
for 12 w

eeks, as com
pared w

ith 16-18 w
eeks for the

sem
es-

ter-hour.

It is recom
m

ended that curriculum
s in the C

enters be
organized on the sem

ester-hour or the quarter-hour basis.

7. A
ccreditation of curriculum

s
T

he prestige of an institution is often influenced by the
accrediation of its curriculum

s by state, regional,
or na-

tional agencies. A
ccreditation of

a curriculum
 is usually

given after thorough investigation of the curriculum
 organi-

zation and content, the qualifications of the faculty, the
entrance requirem

ents for students, the physical facilities
for the program

, the library facilities, and the like. In the
field of technical education, it is com

m
on practice to

ac-
credit individual curriculum

s rather than institutions as
a

w
hole. Som

etim
es the accreditation takes into account the

success of the graduates ; thus accreditation of a new
 pro-

gram
 m

ust w
ait until graduates are on the job. O

n a na-
tional scale, the accreditation of technical institute

cur-

riculum
s is provided by the E

ngineer's C
ouncil for Pro-

fessional D
evelopm

ent. In som
e states, the accreditation is

largely confined to State accreditation. T
he Industrial E

du-
cation C

enters should w
ork tow

ard
som

e form
 of accredi-

tation.

It is recom
m

ended that steps be taken for
som

e form
of accreditation of curriculum

s in the C
enters

as soon as
is practicable.

8. A
w

arding of associate degrees and certificates
Suitable credentials need to be aw

arded to students w
ho

com
plete the w

ork of the curriculum
s satisfactorily and w

ho
pass the proposed com

prehensive exam
inations. For the

present, this m
ay w

ell take the form
 of a suitable certifi-

cate indicating the type of program
 com

pleted. A
s the

pro-
gram

s becom
e m

ore com
prehensive, and the level of w

ork
done reaches that com

m
only found in junior/com

m
unity

colleges, it m
ay be desirable to consider the aw

arding of
the A

ssociate in A
pplied Science degree for com

pletion of
the tw

o-year technical curriculum
s. C

urriculum
s for w

hich
this degree is aw

arded should require high school gradua-
tion (or equivalent) plus com

pletion of specific high school
courses pertinent to the curriculum

 for adm
ission, should

include adequate pertinent general education
courses, and

should provide for total sem
ester-hour credits of approxi-

m
ately seventy-tw

o. In scope and level the content of the
curriculum

 w
ould be sim

ilar to that required for the A
s-

sociate degree in accredited junior colleges. T
he aw

arding of
such degrees w

ill enhance the prestige of the C
enter in the

eyes of prospective students, em
ployers, and the general

public. B
ut aw

arding degrees should not be considered for
curriculum

s that do not encom
pass the desirable

scope and
level.

It is recom
m

ended that consideration be given to the
aw

ard of the A
ssociate in A

pplied Science degree for ap-
propriate technical curriculum

s as
soon as they attain the

required standards, and certificates be aw
arded for other

types of curriculum
s.
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C
ertification standards fcr instructional and adm

inistrative
staff
T

he quality of an educational program
 is influenced greatly

by the ability of its instructional and adm
inistrative staff.

In the field of vocational industrial education, certification
of instructors is usually based upon length and quality of
occupational experience in the specific field, form

al education
background, appropriate personal traits, and com

pletion of
designated teacher training courses. T

he com
petency of the

person in the occupational field is som
etim

es appraised by
w

ritten and practical exam
inations. In the field of technical

education, the form
al education requirem

ent m
ay specify

com
pletion of an engineering or applied science degree. C

er-
tification

requirem
ents for adm

inistrators
of

technical
schools often include teaching experience

ad a certified tech-
nical instructor and appropriate courses in technical educa-
tion and adm

inistration culm
inating in the m

aster's degree.
T

he accreditation of program
s by regional

or national agen-
cies takes into account the qualifications of the staff.

It is recom
m

ended that steps be taken to establish suit-
able certification standards, and to w

ork tow
ard fully quali-

fied staff personnel as rapidly as is practicable.

Professional education program
s for instructional and ad-

m
inistrative personnel in the centers

If desirable certification standards
are to be established and

m
et, it w

ill be necessary to provide adequate opportunity
for present and potential staff m

em
bers to obtain the

pro-
fessional training set up in the standards. T

he technology
courses needed can usually be obtained by arrangem

ents
w

ith engineering or applied science institutions. T
he

pro-
fessional courses needed by instructors and adm

inistrative
staff usually are provided by schools of education.

It is recom
m

ended that appropriate steps be taken
to pro-

vide adequate financing for needed
program

s in professional
education, and for m

aking it possible for present staff
m

em
-

bers w
ho m

ay not fully m
eet the standards

to take such,
professional courses as m

ay be needed.

11. Student recruiting
program

s for the Industrial E
ducation

C
enters

T
he Industrial E

ducation C
enters in N

orth
C

arolina are
relatively new

, and it is probable that
com

paratively few
people throughout the State

are really acquainted w
ith the

opportunities they provide for youth and adults
through

full-tim
e and part-tim

e pre-em
ploym

ent training,
and for

the upgrading of em
ployed w

orkers. If the C
enters

are to
provide their m

axim
um

 service, the people of the
State m

ust
be w

ell acquainted w
ith the educational

program
s they offer

and the requirem
ents w

hich m
ust be m

et by
potential stu-

dents. T
his can com

e about only through
a com

prehensive
program

 of public relations, designed to acquaint
prospec-

tive students, high school counselors, industrial
em

ployers,
and the general public w

ith the
necessary inform

ation about
the C

enters and their offerings. Item
s such

as a state-w
ide

catalog for the C
enters and m

otion pictures
depicting the

training opportunity are needed.

It is recom
m

ended that steps be taken
to develop a state-

w
ide program

 to inform
 prospective students,

prospective
em

ployers, and the public in general of the educational
op-

portunities in, the C
enters.

12. Satellite program
s of the C

enters
Sm

all program
s em

anating from
 the C

enters
and adm

inis-
tered by them

 have been planned for all C
enters,

and are
now

 operating to a lim
ited degree. A

s the allocation of
satellite areas w

as m
ade

on the basis of few
er C

enters than
are now

 either in operation or in the process of develop-
m

ent, the present over-all pattern of satellite affiliations
needs revision. E

ffective extension
courses w

hich require
little in the w

ay of special equipm
ent

m
ay w

ell be offered
in satellite locations, pm

 ;W
ed suitable instructors

can be
found and travel distances

are not excessive betw
een the

C
enter and the satellite. M

obile equipm
ent

m
ay w

ell be
used for certain types of program

s. It is questionable
w

heth-
er pre-em

ploym
ent program

s should be offered, except for
short intensive program

s w
here m

obile equipm
ent

can be
used.



It is recom
m

ended that study be m
ade of the location

of
satellites in relation to the C

enters, and of the nature of
pro-

gram
s proposed, to the end that such program

s be lim
ited

to those types w
hich can function effectively.

13. C
hange of nam

e of certain C
enters

T
he title of "Industrial E

ducation C
enter" is

a good one for
C

enters w
hich are m

ainly concerned w
ith training

program
s

for the skilled crafts. It is not
so m

eaningful for the C
en-

ters w
here the program

 is largely of technician training
type. For institutions w

hich confine their offerings largely
to w

ell organized curriculum
s of high quality for the train-

ing of highly skilled technicians of the "engineering tech-
nician" type, a m

ore m
eaningful title is "technical

institute."

It is recom
m

ended that consideration be given
to chang-

ing the nam
e of C

enters dealing prim
arily w

ith technician
training to a m

ore m
eaningful title.

14. A
dm

inistration, financing, and. control of
the C

enters
Present practice provides that land and buildings

for the
C

enters, and certain operating costs, be financed by
the

county in w
hich the C

enter is located. M
ost of the

funds
for the operation of the C

enters, how
ever,

com
e from

 the
state. T

hese include equipm
ent, salaries of adm

inistrative
and instructional staff, and other costs.

T
he local boards of education and the State

B
oard of

E
ducation share control of the C

enters. L
ines of dem

arka-
tion w

ith respect to responsibilities of the State
and the

county in som
e adm

inistrative tasks
are not clear. T

he
crossing of county lines in the operation of the

satellite
program

s, for exam
ple, presents problem

s, as does the
re-

cruitm
ent of students. A

lthough m
ost of the equipm

ent
has

been provided directly by the State,
som

e has been fur-
nished by the counties. In

cases w
here it m

ay be desirable
to transfer equipm

ent from
 one C

enter to another, this
raises problem

s.
U

ntil recent years, the vocational education
program

 in
the State of C

onnecticut operated
on the basis of buildings

and custodial services being supplied by the local
com

m
un-

ity, w
ith the instructional services provided directly by the

State. R
ecently, this w

as changed to total financing and
adm

inistration directly by the State. T
his change has great-

ly facilitated the large recent expansion of the industrial
and technical education program

 of that State. In N
ew

Y
ork State, the developm

ent of the extensive technician
training program

 in their Institutes of A
pplied A

rts and
Science w

as financed and adm
inistered directly by the State

until the Institutes w
ere firm

ly established, w
hen the

pat-
tern w

as changed so that the local com
m

unities shared w
ith

the State in the financing and adm
inistration of the

pro-
gram

.
T

he Industrial E
ducation C

enters of N
orth C

arolina
are

in a critical stage of developm
ent, w

ith great potentialities
for service if the program

 develops effectively and efficient-
ly. It is im

portant that the responsibilities of
state and local

governm
ent for support and control be carefully established

and clearly stated.

It is recom
m

ended that the present m
ethod ofsupport and

control of the C
enters be studied carefully and revised

to
bring it in line w

ith the pattern developed for the
com

pre-
hensive com

m
unity college system

.

15. Future consideration of industrial and technical
education

program
s as divisions of junior/com

m
unity colleges

In m
any sections of the U

nited States there is
a definite

trend tow
ard the placing of program

s of industrial
and

technical education in the junior/com
m

unity colleges
as

integral parts of the total
program

 of these institutions.
A

ssociate degrees are aw
arded to students w

ho enter
the

institutions as high school graduates and w
ho

com
plete

com
prehensive tw

o-year, full tim
e curriculum

s of high
tech-

nician level. Students w
ho

m
ay not have com

pleted high
school but w

ho have had w
ork experience,

are 18 years of
age or older, and w

ho are capable of profiting from
 the

instruction, are adm
itted to the curriculum

s w
hich

are ap-
propriate to their needs. T

hey receive certificates
upon

satisfactory com
pletion of their curriculum

s. T
he junior/

63



64

com
m

unity college carries prestige in the com
m

unity. T
he

industrial and technical students have access to varied gen-
eral education courses, and have social and other activities
in com

m
on w

ith students in the academ
ic curriculum

s.
T

ransfer credit to higher educational institutions for tech-
nical students w

ho decide to continue their studies often
com

es m
ore readily through w

ork done in an
accredited

junior/com
m

unity college than if done in a separate tech-
nical school. T

he greater total enrollm
ent of the institution

is higher in the junior/com
m

unity college, w
hich includes

varied types of offerings, thus perm
itting better facilities

for social activities, library service, eating facilities, and
the like.

T
he com

m
unity college of com

prehensive type offers the
follow

ing program
s :

(a) A
 transfer program

, enabling the student to transfer
to a four-year institution leading to a baccalaureate
degree.

(b) A
 program

 of occupational training in industrial,
technical, business, and other fields.

(c) A
 program

 of general education, not specifically lead-
ing to advanced education or to em

ploym
ent.

(d) A
 program

 of adult education paralleling part or all
of the above, offered in the evening or at other hours
w

hen adults can attend.
T

he Industrial E
ducation C

enters are good starting points
for the expansion of com

m
unity colleges in N

orth C
arolina.

In w
orking tow

ard this objective it m
ay be desirable to

undertake the task in stages, such as the follow
ing:

(a) R
ound out the occupational training offerings by the

addition of program
s in business, m

edical and health
fields, agriculture, and other pertinent fields.

(b) Provide appropriate general education courses for
students enrolled for occupational curriculum

s, and
m

ake a start tow
ard transfer program

s, through ar-
rangem

ents w
ith appropriate higher educational in-

stitutions for extension courses.
(c) E

nlarge the full-tim
e faculties so that all the pro-

gram
s can be provided by the institution, itself.

It is realized that the developm
ent of com

m
unity col-

leges out of the nucleus of certain of the C
enters w

ill take
far-sighted planning, energy, tim

e, and m
oney. B

ut such de-
velopm

ent appears to be in line w
ith educational grow

th
throughout the U

nited States.

It is recom
m

ended that serious consideration be given to
the developm

ent of certain appropriate C
enters into com

-
prehensive com

m
unity colleges, follow

ing the pattern as
outlined above, and at such tim

e as appears feasible.

16. State-w
ide advisory com

m
ittee

L
ocal program

s of industrial and technical education gain
strength and acceptance in the com

m
unity, and curriculum

s
and courses of study are often developed or im

proved,
through the services rendered by m

em
bers of w

ell-chosen
advisory com

m
ittees. Sim

ilarly, a state-w
ide advisory com

-
m

ittee can render real service in the developm
ent of a state-

w
ide program

.
Such a com

m
ittee m

ight w
ell be appointed by the State

B
oard of E

ducation. Its functions w
ould be advisory only,

and it should in no w
ay assum

e any adm
inistrative author-

ity.It is recom
m

ended that consideration be given to the ap-
pointm

ent of a state-w
ide advisory com

m
ittee for the In-

dustrial E
ducation C

enters.

17. Further expansion of C
enter program

s
It is recom

m
ended that the state-w

ide program
 of Industrial

E
ducation C

enters give increased em
phasis to providing

training in all fields of the w
orld of w

ork. U
p to now

, m
ajor

em
phasis has been given to determ

ining educational needs
and developing program

s in the industrial field. T
hough

som
e training is offered now

 in fields other than industrial,
m

uch rem
ains to be developed in order to m

eet the educa-
tional needs existing in agriculture, business, and the vari-
ous services such as health, hom

e, and governm
ent

services.

It is recom
m

ended that study and plans be m
ade for the

expansion of the Industrial E
ducation C

enter offerings to



the extent that appropriate
educational program

s are
pro-

vided in all fields of the w
orld

of w
ork.

18. R
esponsibility of the C

enters
to non-local potential students

T
he C

enters have
a responsibility to potential students,

re-
gardless of the students' origin

of residence. Som
e C

enters
w

ill have specific offerings
different from

 other C
enters,

w
hich students from

 various
parts of the State w

ould de-

sire. A
lso, there w

ill be students from
out of state w

ho de-
sire adm

ittance to the C
enters. For

students com
ing to C

en-
ters from

 all parts of the State, special
services should be

provided or arranged. In the
case of out-of-state students,

adm
ission and tuition policies m

ust be
established.

It is recom
m

ended that
necessary policy and plans be de-

veloped so that appropriate C
enters w

ill
assum

e certain
responsibilities for the non-local potential

students.
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T
he 1959 G

eneral A
ssem

bly
authorized "a vocational school know

n and
designated as an industrial

education center conducted for adults
as w

ell
as m

ature or select high school students."
G

.S. 115-6 (6). T
he adm

inistra-
tion cf schools of this type,

as w
ith the other types of public schools, is

vested in the State B
oard of

E
ducation.

For the establishm
ent and

operation of Industrial E
ducation

C
enters,

the State B
oard has approved the

follow
ing policies and regulations.

G
eneral P

rinciples

1. E
ducation in trade and

industrial subjects shall be
supplem

entary to the
regular curriculum

 of the schools
and shall com

plem
ent instruction

in
basic fields of learning.

(12-5-57)

2. T
he prim

ary objective of
this program

 of trade and industrial
educa-

tion shall be to enlarge the potential
of the individual student through

education in the know
ledge and

the skills w
hich w

ill be useful
to him

,
and thus to his em

ployer. In this
w

ay the program
 w

ill contribute m
ost

to the developm
ent of the State

as a w
hole. (12-5-57)

3. T
his program

 of trade
and industrial education shall

be constantly
responsive to the needs of

present and prospective industrial em
ployees

and thus sufficiently flexible, both
in the curriculum

 and in the
facilities

provided, to m
eet those needs in

differert localities and under changing
conditions. (12-5-57)

4. T
his program

 of instruction
shall have clearly defined

qualitative
standards that w

ill
serve as incentives to each student to achieve

in a
m

anner and a degree m
eriting recognition

by his school, his em
ployer,

and him
self. T

he certificate
aw

arded shall indicate the
specific kind

and quality of the student's
achievem

ent.

5. T
he constitutional m

andate for
a general and uniform

 system
 of public

education, p'us the State B
oard's

assessm
ent of the educational needs

of the State, w
ould require that this

program
 be offered on a state-

w
ide basis to local units w

hich
dem

onstrate clear proof of need
for

this type of instruction,
as w

ell as the ability and the desire to support
it.

T
hese policies w

ere codified by Fred E
ason.

D
epartm

ent of C
urriculum

 Study and R
e-

search, as part of the reset reh being conducted
for the State B

oard of E
ducation regard-

ing established B
oard Policies. Septem

ber 1,
1962.

6. E
m

phasis on these needs
how

ever m
ust not derogate

from
 ot.L

er needs,
either in general fields

of learning or in other
occupational fields.

(12-5-57)

O
utline of the P

rogram
1. D

efinitionA
n Industrial

E
ducation C

enter shall be
a school providing

an advanced curriculum
 in trade and

industrial subjects supplem
entary

to the curriculum
 in the high

school but below
 the college

level. Its
specific functions shall be

to offer instruction w
hich w

ill
prepare

selected individuals for
entrance into and progress in suitable

w
age-

earning em
ploym

ent in trade
and industrial pursuits.

2. StudentsT
his instruction

shall be available to both adults
and select-

ed high school students w
ho

have com
pleted those

courses that are
prerequisite 1

the specific instruction desired
and for w

hom
 specific

job opportunities
are available. Students living outside the

adm
inistra-

tive unit, but w
ithin com

m
uting

distance, m
ay be enrolled in

the
Industrial E

ducation C
enter

through arrangem
ents w

ith the
local ad-

m
inistrative unit for reim

bursem
ent

of its student share of the
cost

if such is required. (12-5-57)

3. Staff
a. A

 full-tim
e director qualified under standards

set by the State
B

oard shall supervise the instruction
and otherw

ise adm
inister the

school. (12-5-57)
b. T

he title of C
ounselor-C

oordinator
is changed to A

ssociate D
irector.

(104-61)
c. T

he title of A
ssistant D

irector is established
to replace titles of

evening supervisor, evening principal,etc., heretofore used. (10-7-61)
d. L

ocal boards of education shall
use the sam

e procedures for
em

ploym
ent as those in effect for other

public school em
ployees.

(3-6-58)

e. Personnel em
ployed shall possess a certificate issued by the

State
B

oard of E
ducation, and the perm

issible
teaching areas show

n on
on the certificate shall be observed. (3-6-58)

f.
C

lerical assistance shall be provided
to the Industrial E

ducation
C

enters under the term
s established by the

State B
oard of E

duca-
tion. (8-2-62)

4. C
om

pensation of Staff
a. T

eachers shall be paid from
 State and Federal funds

under salary
schedules established by the State B

oard. L
ocal

boards m
ay supple-

m
ent these salaries from

 local funds. (3-6-58)
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b. In providing pre-em
ploym

ent pc it-high school technician education
in Industrial E

ducation C
enters, full-tim

e instructors m
ay be paid

and local units fully reim
bursed up to the *$5 m

axim
um

 hourly
rate for hours of instruction. T

his m
ethod of paying these instruc-

tors m
ay be used in lieu of tb;:, established salary schedule only

for this type traini:_g and only w
hen agreed to by the local advisory

com
m

ittee, the local school adm
inistration, and the C

oordinator of
Industrial E

ducation C
enters. (6-2-60)

c. T
he reim

bursable rate of pay for supervisory and m
anagem

ent
developm

ent shall :not exceed $10 per hour. (7-6-61)
d. R

ecom
m

endations on the exact rate of pay m
ay be m

ade by the
local adm

inistrative unit on the advice of the local advisory com
-

m
ittee and shall require the approval of the D

ivision of V
ocational

E
ducation. (7-6-61)

e. W
hen qualified adult or extension teachers are not available cri the

local com
m

unity, reim
bursem

ent for travel at the State approved
rate m

ay be m
ade on the approval of the state supervisor of the

vocational service concerned.
(7-6-61)

f. W
hen it is considered necessary and advisable to em

ploy a person
of unusually high professional training or occupational com

petence
the schedule above m

ay be exceeded on the recom
m

endation of the
local advisory com

m
ittee, the local adm

inistrative unit, and on the
specific approval of the state supervisor of the service concerned
and the State D

irector of V
ocational E

ducation. (7-6-61)
B

eginning w
ith the fiscal year 1963-64 reim

bursem
ent of local ad-

m
inistrative units for the salaries of teachers w

ho teach high school
students in Industrial E

ducation C
enters shall not exceed three-

fourths of the State salary schedule, the rem
aining one-fourth

to be provided from
 local funds; provided, how

ever, that this
regulation shall not apply in any adm

inistrative unit in w
hich the

total num
ber of actual (non-w

eighted) student contact hours of
instruction of high school students did not exceed tw

enty-five per
cent of the total num

ber of actual (non-w
eighted) student contact

hours of instruction delivered by the Industrial E
ducation C

enter
during the previous year. (8-2-62)

h. D
irectors shall be paid according to the salary schedule for

D
irectors.
A

ssociate D
irectors shaii be paid according to the salary schedule

for A
ssociate D

irectors.
A

ssistant D
irector shall be paid according to the vocational teach-

ers' salai v schedule plus $40 per m
onth.

(1)
R

eim
bursem

ent of local adm
inistrative units for the above-

nam
ed positions shall be in accordance w

ith the follow
ing

term
s and conditions:

g.

*M
axim

um
 raised from

 $4 to $5; m
inim

um
 set at $1.75 per hour. (7-6-61)
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(a)
M

onthly reim
bursem

ent in addition to the individual's
salary as a certified teacher shall be paid for the m

onths
em

ployed except that beginning July 1, 19133 for m
onths

in w
hich the m

onthly enrollm
ent average F

on the
w

eighted scale, doe not equal to at least fifty per cent
of such m

onthly average for the preceding year, the
D

irector shall receive only that proportion of the nkonthly
salary beyond his vocational teacher's certificate rating
w

hich
is

represented by the
proportion w

hich the
w

eighted enrollm
ent FT

E
 for such m

onth or m
onths bear

to the average enrollm
ent FT

E
 for the year.

(b)
In the case of any IE

C
 to w

hich any of the above posi-
tions have been allotted, but w

hich has not been in
operation and thus has no prior year's experience upon
w

hich to base w
eighted FT

E
 enrollm

ent, the m
inim

um
w

eighted full-tim
e equivalent enrollm

ent bracket (0-200)
shall be used until the beginning of the second year of
operation.

(c)
In the case of individuals w

ho hold earned doctor's de-
grees, an additional m

onthly $50 shall be paid.
(d)

D
irectors w

ho do not hold the m
aster's degree shall

be paid according to their vocational teacher's certificate;
provided, how

ever, that in the case of D
irectors em

ployed
prior to July 1, 1962 w

ho do not hold a m
aster's degree,

the D
irector's salary, in addition to the am

ount of his
vocation21

teacher's
certificate,

shall
not exceed the

am
ount of the m

onthly salary beyond his vocational
teacher's certificate paid during 1961-1962 and shall not
be less than $110 per m

onth for 1962-1963. T
his provision

shall term
inate July 1, 1965.

(e) T
he m

onthly salary for A
ssociate D

irectors shall not
be paid to any individual w

ho does not hold a m
aster's

degree, unless substantial w
ork has been com

pleted
tow

ard acquifiri; such a degree and the individual has
given proof satisfactory to the D

ivision of V
ocational

E
ducation that he intends to com

plete the requirem
ents

for such a degree at an approved institution w
ithin a

reasonable length of tim
e.

(2)
D

eterm
ination of W

eighted FT
E

 E
nrollm

ents.
O

n the basis of periodic reports from
 each IE

C
, the D

ivision
of V

ocational E
ducation shall determ

ine the W
eighted FT

E
(full-tim

e equivalent) E
nrollm

ent for each IE
C

 for the preced-
ing fiscal year by adding the quotients of the follow

ing:
(a) T

he total num
ber of student contact hours of instruction

given selected high school students, age 16 and over,,
divided by 2,160.



(b) T
he total num

ber of student contact hours of instruction
given in vocational subjects to non-high school students,
age 18 and over, divided by 1,080.

(c) T
he total num

ber of student contact hours of instruction
given in technician curricula to non-high school students,
age 18 and over, divided by 540.

(3)
D

eterm
ination of the Salary Scale.

T
he D

irector of the D
ivision of V

ocational E
ducation shall

have authority, for reim
bursem

ent purposes, annuully to fix
the m

onthly salary rate in the appropriate W
eighted FT

E
E

nrollm
ent range in the Salary Schedule for each D

irector
and each A

ssociate D
irector, and in doing so, shall take into

consideration, am
ong other appropriate factors, the follow

ing:
(a) T

he degree of progress w
hich the individual IE

C
 has

m
ade tow

ard the achievem
ent of the general objectives

of the IE
C

 System
 as stated in the policy of the State

B
oard of E

ducation adopted by the State B
oard in

A
pril 1958 and approved by the A

dvisory B
udget C

om
-

m
ission then.

(b) T
he achievem

ent of graduates of the individual IE
C

on
State-w

ide exam
inations.

(c) T
he experience and general com

petence
as an adm

ini-
strator and/or supervisor of vocational-technical pro-
gram

s. (8-2-62)

T
he am

ount of clerical assistance that is provided by State A
id

funds to the Industrial E
ducation C

enters shall be determ
ined by

the num
ber of full-tim

e equivalent students enrolled in the C
enter.

(1)
0

199
FT

E
Students

$1,200
State A

id
(2)

200
499

FT
E

Students
$2,400

State A
id

(3)
500-1000

FT
E

Students
$3,600

State A
id

5. A
dm

inistrationT
he Industrial E

ducation C
enter, under the im

m
ediate

supervision of a D
irector shall be adm

inistered by the local superin-
tendent of schools and B

oard of E
ducation under a state-w

ide plan
supervised by the State D

epartm
ent of Public Instruction, according to

regulations established by the State B
oard of E

ducation. (12-5-57)
E

ach school m
ay have an advisory board appointed by the local B

oard
of E

ducation. T
he advisory board w

ill be m
ade up of m

en w
ho know

the industrial needs and are representative of the area served. (3-6-58)

6.
O

ccupational Surveys--T
he D

irector of the Industrial E
ducation C

enter
shall be responsible for m

aintaining a com
plete, accurate, and con-

tinuous record of job opportunities in the area served by the school,
in order that the curriculum

 of the school m
ay be adjusted to the

specific needs of students w
ho w

ill accept such em
ploym

ent. H
e shall

m
aintain a record of placem

ent of those students w
ho have successfully

com
pleted courses of instruction. T

his inform
ation shall be available to

both new
 and existing industries and shall be reported to the State

D
epartm

ent of Public Instruction and on form
s provided for this

purpose. (12- 5 -57).

7. B
uildingsSuitable buildings, including both shop and classroom

space,
shall be provided by the local adm

inistrative unit
as a location, prefer-

ably apart from
 the high school, but w

ithin
easy reach of the high

school students. A
ll buildings shall be approved by the State B

oard
of E

ducation and m
eet the standards outlined in "Standards

G
overning

Students, Plants, and Facilities in Industrial E
ducation C

enters".
(12-5-57)

8. O
peration of the PlantT

he regulations now
 applicable to the

opera
tion of public school buildings shall apply to the buildings used by

the
Industrial E

ducation C
enters, and they shall be recognized

as partici-
pants in the State program

 of plant operation. (12-5-57) N
ot

m
ore

than 3%
 of the equipm

ent funds available for a center
m

ay be used for
office: equipm

ent, library tables and chairs and general office equipm
ent,

provided suitable equipm
ent cannot be obtained from

 surplus property.
T

he rem
ainder of the funds shall be used for shop and laboratory

equipm
ent. (9-4-58)

9. C
urriculum

T
he curriculum

 offered in each school shall be highly
responsive to the specific needs of students and for this

reason shall
be based on the findings of occupational surveys. E

vidence of sufficient
dem

and for instruction in a specific subject shall be present before
a

course is offered. T
he continuation of each course shall also be governed

by the continued job opportunities offered to those w
ho com

plete the
training. (12-5-57) Program

s in the areas of D
istributive E

ducation
and H

om
e E

conom
ics w

hich are developed in the Industrial E
ducation

C
enters shall operate w

ithin the general fram
ew

ork of policies establish-
ed for the operation of the Industrial E

ducation C
enters. (8-3-61)

10. Instructional SuppliesA
n allotm

ent shall be m
ade by the State B

oard
of E

ducation, and this allotm
ent shall be supplem

ented locally for the
purchase of supplies used in instruction. T

he allotm
ent shall be deter-

m
ined on a per-pupil basis w

hich w
ill vary from

 course to
course. T

he
State D

epartm
ent of Public Instruction shall recom

m
end to the State

B
oard of E

ducation per-pupil scales for instructional supplies in each
course of study. Per-pupil scales as recom

m
ended by the State shall

constitute w
hat is considered m

inim
um

; local units w
ill be expected

to enrich the curriculum
 w

ith additional supplies. (12-5-57)

11. Instructional E
quipm

ent--T
he State shall provide for the purchase,

installation, and m
aintenance of equipm

ent. (12-5-57) T
he C

ontroller
is authorized to set up m

a ,hinery necessary to release funds allocated
to each center for purchase of equipm

ent, upon requisitions beai.ng
the signed approval of the Supervisor of T

rade and Industrial E
duca-

tion. N
o purchase of equipm

ent for w
hich state funds are used shall
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be m
ade w

ithout authorization
of the coordinator of

Industrial E
du-

cation C
enters. (3-6-58)

Suitable equipm
ent now

 in
possession of or available to the spon-

soring adm
inistrative unit

shall be m
ade available for use

in the Indus-
trial E

ducation C
enters. A

special effort shall be m
ade to encourage

the

State's surplus property
division to locate and m

ake
available to the

proposed schools equipm
ent

suitable for use by the school.
Surplus pro-

perty m
ay include m

achines,
m

otors, letter files, desks,
typew

riters,
adding m

achines, hand tools,
and other types of supplies.

(12-7-57,

T
itle to equipm

ent purchased
from

 State funds shall
rem

ain w
ith

the State and ..:,ay be
transferred by the State B

oard
of E

ducation

to another location w
hen

the local board of education
has fulfilled the

the training needs w
hich

necessitated the offering of a
particular

course. (3-6-58) T
he

C
oordinator of Industrial E

ducation
C

enters and
the C

ontroller shall set up
and m

aintain an inventory record on
each

piece of equipm
ent purchased

from
 State funds. A

ll
State-ow

ned

equipm
ent shall have an

identification plate, containing a
serial num

-

ber, and the statem
ent "Property

of State B
oard of E

ducation."
T

he

C
oordinator of Industrial E

ducation
C

enters is authorized to purchase
these plates. (12-5-57)

E
quipm

ent loaned or donated
by prospective

em
ployers m

ay be accepted
for tem

porary or perm
anent use upon

ap-

proval of the local board of
education. (12-5-57)

12. Q
ualitative StandardsE

ach course
in the Industrial E

ducation
C

enter

shall conform
 to the state-w

ide
standards as to content and

em
phasis

in areas w
here job requirem

ents are
sim

ilar. T
he State Superintendent

of Public Instruction
shall set m

inim
um

 standards
for course cora-

p;etion, and authorize the
issuance of appropriate

certificates to in-

dividuals w
ho satisfactorily m

eet
these standards. T

he
standards for

certificate issuance m
ay

be m
odified to m

eet changing
industrial re-

quirem
ents. (3-6-58)

A
dm

inistrative R
elationships

and R
esponsibilities

1. T
o be eligible for State

aid, a training program
 m

ust
be adm

inistered
and supervised by a county or

city board of education.
(3-6-58)

2. In the general adm
inistration

and supervision of the program
,

the State
B

oard of E
ducation shall deal

only w
ith local boards of

education.

(3-6-58)

3. T
he responsibility for

initiating a request for State aid
shall res. w

ith
the board or boards of education in

w
hose area the Industrial E

ducation
C

enter is desired. (3-6-58)

4. In applying for State aid, local
boards of education shall:

a. G
ive evidence of need

for a program
 by certifying to the State

B
oard

of E
ducation the needs as determ

ined by an
occupational survey. T

he
occupational survey shall show

 the job
opportunities in the area
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served and shall be subm
itted on

standard form
s provided for this

purpose.
b. G

ive evidence of financial ability
and w

illingness to aid in m
ain-

taining a tho' ough and effective program
of instruction. T

he local
board of education shall provide suitable

buildings, including both
shop and classroom

 space. (3-6-58)

C
riteria and P

rocedures for
D

eterm
ining E

ligibility
of S

tudents
1. T

o be eligible for
adm

ission in classes for initial
em

ploym
ent, a student

m
ust:

a. B
e not less than

sixteen years of agepreferably a
high school

senior or an out-of-school adult; except, how
ever, high school juniors

m
eeting the age requirem

ent m
ay

be considered eligible for courses
organized for a period extending over

tw
o regular school years.

(3-6-58)
b. B

e able to m
eet the

adm
ission requirem

ents prescribed
for each

course of study by
the State D

epartm
ent fif Public

Instruction. T
he

qualitative standards for adm
ission

shall be based upon satisfactory
com

pletion of prerequisite courses, as
w

ell as tests and other deter-
m

ining factors w
hich m

ay be
prescribed to insure the student's

ability to m
eet job requirem

ents.
(3-6-58)

2. T
o be eligible for

adm
ission in upgrading classes, a

student m
ust be

em
ployed in the occupational area

for w
hich training is given.

A
n

upgrading class is defined as one
offering instruction designed to in-

crease the general
efficiency of the em

ployed adults.
(3-6-58)

3.
It shall be the responsibility of the

local board of education to see
that

the criteria set forth in Sections 1
and 2 above are consistently

observed.

(3-6-58)

4. T
he State B

oard of E
ducation

shall review
 and, in its discretion,

m
odify

student adm
ission standards to m

eet
the changes brought about

by

change in industrial job
requirem

ents. (3-6-58)

M
inim

um
 E

nrollm
ent for

E
ach C

ourse
W

ithout special perm
ission from

the State B
oard of E

ducation,
classes shall

not be operated w
ith less

than fifteen students enrolled
and an average

attendance of ten in each course
w

here training is offered for
initial em

-

ploym
ent. A

 m
inim

um
 enrollm

ent
of ten w

ith an average
attendance of

six shall be perm
itted in

the upgrading courses for
adults. (3-6-58)

Length of T
erm

 and
A

ttendance D
ay

1. C
lasses w

hich
include high school students

shall be operated on a
*three

clock-hour basis and the calendar
for such courses shall be

concurrent

w
ith that of the public schools

in the com
m

unity. (3-6-58)

C
hanged from

 "tw
o" to "three" to

m
eet requirem

ents of the U
.

S. O
ffice of E

ducation.



2. C
lasses w

hich offer pre-em
ploym

ent instruction for adults and out-of-
school youth shall operate not less than six hours and not m

ore than
forty hours w

eekly. T
he length of these courses w

ill vary w
ith the

skills dem
anded by industry for initial em

ploym
ent and shall be deter.

m
inded by the local board of education. (3-6-58)

3. T
he hours of operation of the Industrial E

ducation C
enter shall be

determ
ined by the local board of education; provided, assigned full-tim

e
instructors reim

bursed from
 State funds shall teach not less than six

hours per day. (3-6-58)

4. Part-tim
e or hourly instruction m

ay be offered day or night. R
eim

-
bursem

ent shall be m
ade for such classes under the regulations

esta-
blished by the State B

oard of E
ducation. (3-6-58)

S
tate S

upervision and C
onsultative S

ervices

1. T
he State Superintendent of Public Instruction shall provide consulta-

tive services to local boards of education in order to im
prove the effec-

tiveness of the program
 and to determ

ine com
pliance w

ith the Ste.te
law

 and regulations. (3-6-58)

2. T
he State Superintendent of Public Instruction shall prepare

all form
s

necessary for the adm
inistration of this program

 and shall have
authority to require local boards of education to subm

it such
reports and

inform
ation as shall be essential to the operation of this

program
.

(3-6-58)

F
inance

T
he State B

oard of E
ducation shall reim

burse units
on a m

onthly or
quarterly basis for instructional salaries as requested by the adm

inistrative
unit and on a quarterly basis for instructional supplies, plant operation
and m

aintenance of equipm
ent. (1-5-61)

U
nits

W
here there is a need, a single course

or curriculum
 m

ay be established
as a "U

nit" (or subdivision) of the area Industrial E
ducation C

enter,
provided that adequate supervision

can be given from
 the "parent" center.

T
hree criteria are needed:

1. Q
ualified students from

 an area rather than
a single secondary school.

2. L
ocal building facilities w

hich m
eet the standards established.

3. A
bility of the parent center to schedule the instruction and furnish

the
necessary equipm

ent. (2-2-61)

A
 unit m

ay be established by conducting
a job-need survey and determ

ining
that fifteen or m

ore qualified
persons w

ill avail them
selves of the training

offered. A
 request should be forw

arded to the D
ivision

of V
ocational E

du-
cation, State D

epartm
ent of Public Instruction. (2-2-61)

W
hat course or courses offered w

ill depend upon local need. U
nits w

ill
operate at hours m

ost suitable to students and the parent
center. A

ll
teachers are em

ployees of the local board of education and
salaries are

paid by the local board of education. T
he State B

oard of E
ducation

reim
-

burses the local board fully for instructional salaries according
to schedules

adopted. A
ll teachers m

ust m
eet the educational and experience

require-
m

ents as set forth by the D
ivision of Professional Services. (2-2-61)

R
elationship w

ith the E
m

ploym
ent S

ecurity
C

om
m

ission (12-3-59)

1. T
he State B

oard of E
ducation, through the D

ivision of V
ocational

E
ducation, w

ill purchase copies of Part III of the G
ude to T

he U
se of

T
he G

eneral A
ptitude T

est B
attery for each of the C

enters. T
he D

irec-
tors and C

ounselors of each C
enter w

ill be trained in the interpretation
and use of G

A
T

B
 scores in counseling by E

m
ploym

ent Security C
om

-
m

ission specialists.

2. A
pplicants for pre-em

ploym
ent training w

ill be given the G
A

T
B

 by the
E

m
ploym

ent Security C
om

m
ission and w

ill com
plete the E

m
ploym

ent
Security Interest C

heck L
ist and return it to the local E

m
ploym

ent
Security C

om
m

ission office. A
pplicants w

hose G
A

T
B

 scores
com

pare
favorably w

ith the inform
ation show

n on the Interest C
heck L

ist w
ill

be referred by the E
m

ploym
ent Security C

om
m

ission local office to the
C

enter. T
hose applicants w

hose interest are not substantiated by G
A

T
B

scores w
ill receive counseling by the local E

m
ploym

ent Security C
om

-
m

ission office prior to referral to the C
enter.

3. G
A

T
B

 scores, the Interest C
heck L

ist, and the nature of the counseling,
if any, w

ill be furnished the C
enter by the local office for each applicant.

4. T
rainees, upon com

pletion of their training at the C
enter, w

ill be en-
couraged by the D

epartm
ent to return to their local E

m
ploym

ent
Security C

om
m

ission offices and m
ake application for em

ploym
ent.

5. E
m

ployers w
ho m

ake application to the C
enters for graduate trainees

w
ill be encouraged to place orders for their needs w

ith their local
E

m
ploym

ent Security C
om

m
ission offices.

6. Should either the E
m

ploym
ent Security C

om
m

ission office
or the C

enter
receive from

 em
ployers requests for graduate trainees and be unable

to fill the requests im
m

ediately, each w
ill contact the other for assist-

ance in filling the orders.

7. T
he E

m
ploym

ent Security C
om

m
ission w

ill assist the staff of the State
B

oard of E
ducation, as and if requested, in conducting area skill surveys
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to determ
ine training

needs and in the application
of occupational

analysis techniques to determ
ine

the types of training needed
for

specific occupations or clusters
of occupations.

8. T
his agreem

ent is subject to
change by the parties involved as

needs
for further m

utual efforts are recognized
for the successful selection

and assignm
ent of applicants for

training and satisfactory placem
ent

of graduate trainees, or dissolution at
the w

ill of either agency.

A
PPE

N
D

IX
 B

S
O

M
E

 P
O

S
T

-H
IG

H
 S

C
H

O
O

L
IN

S
T

IT
U

T
IO

N
S

O
F

F
E

R
IN

G
 T

E
C

H
N

IC
IA

N
T

R
A

IN
IN

G
 P

R
O

G
R

A
M

S

T
he follow

ing institutions, selected
largely at random

, illustrate the
kinds of schools w

hich offer full-tim
e

day program
s in the various techno-

logies. T
he data w

ere obtained from
school catalogs and from

published
lists of program

s. Som
e of the schools

have large enrollm
ents in the specific

curriculum
s listed; others have sm

aller
enrollm

ents. G
eographical represen-

tation w
as considered, am

ong other
factors, in m

aking the selection. For
the m

ore popular curriculum
s the

num
ber of schools listed is lim

ited to
ten. M

any others m
ight have

been included. T
he program

s show
n are

not
necessarily approved as m

eeting all the
requirem

ents for Federal aid under
T

itle V
III.

A
ir C

onditioning and
R

efrigeration

B
akersfield Junior C

ollege, B
akersfield,

C
alifornia

C
ollege of T

echnology, U
niversity of

H
ouston, H

ouston, T
exas

D
el M

ar T
echnical Institute, C

orpus
C

hristi, T
exas

H
udson V

alley T
echnical Institute, T

roy,
N

ew
 Y

ork
L

ong B
each C

ity C
ollege, L

ong B
each,

C
alifornia

M
ilw

aukee School of E
ngineering, M

ilw
aukee,

W
is.

N
ew

 Y
ork State A

gricultural &
 T

echnic
I Institute, Farm

ingdale, N
. Y

.
O

klahom
a State U

niversity, Stillw
ater, O

kla.
Southern T

echnical Institute, C
ham

blee,
G

eorgia
T

echnical Institute of T
em

ple U
niversity,

Philadelphia, Pa.

A
viation T

echnology
A

cadem
y of A

eronautics, Flushing, N
ew

Y
ork

.`,,eronautical U
niversity, C

hicago, Illinois
C

om
pton D

istrict Junior C
ollege, C

om
pton,

C
alifornia

N
orthrup A

eronautical institute, Inglew
ood,

C
alifornia

O
klahom

a State U
ni' ersity, Stillw

ater,
O

klahom
a

Pasadena C
ity C

ollege, Pasadena, C
alifornia
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Pureue U
niversity, D

ivision of T
echnical

E
xtension, L

afayette, Indiana
San B

ernardino V
alley C

ollege, San
B

ernardino, C
alifornia

San D
iego Junior C

ollege, San D
iego,

C
alifornia

C
hem

ical T
echnology

C
asper Junior C

ollege, C
asper,

W
yom

ing
C

hicago C
ity C

ollege, C
hicago,

Illinois
C

om
pton D

istrict Junior C
ollege,

C
om

pton, C
alifornia

E
rie C

ounty T
echnical Institute,

B
uffalo, N

ew
 Y

ork
Ferris Institute, B

ig R
apids,

M
ichigan

N
ew

 Y
ork C

ity C
om

m
unity

C
ollege, B

rooklyn, N
ew

 Y
ork

N
ew

 Y
ork State A

gricultural &
T

echnical Institute, Farm
ingdale, N

. Y
.

N
ortheastern Junior C

ollege, Sterling,
C

olorado
O

hio M
echanics Institute, C

incinnati,
O

hio
R

ochester Institute of T
echnology,

R
ochester, N

ew
 Y

ork

C
ivil T

echnology (Including som
e

highw
ay

construction program
s)

A
rlington State C

ollege, A
rlington,

T
exas

C
hicago T

echnical C
ollege,

C
hicago, Illinois

H
udson V

alley T
echnical

Institute, T
roy, N

ew
 Y

ork
N

orth D
akota State School

of Science, W
ahpeton, N

. D
.

O
regon T

echnical Institute,
K

lam
ath Falls, O

regon
Sacram

ento Junior C
ollege,

Sacram
ento, C

alifornia
Southern T

echnical Institute,
C

ham
blee, G

eorgia
T

rinidad State C
ollege, T

rinidad,
C

olorado
U

tah State U
niversity, L

ogan,
U

tah
W

entw
orth Institute, B

oston,
M

assachusetts

C
om

puter T
echnology

Fort H
ill C

ollege, M
t. V

iew
,

C
alifornia

M
ilw

aukee School of E
ngineering,

M
ilw

aukee, W
isconsin

O
range C

oast C
ollege, C

osta
M

esa, C
alifornia



D
iesel T

echnology
C

ollege of T
echnology, U

niversity of
H

ouston, H
ouston, T

exas
L

ong B
each C

ity C
ollege, L

ong B
each,

C
alifornia

M
ilw

aukee Institute of T
echnology,

M
ilw

aukee, W
isconsin

N
ew

 Y
ork State A

gricultural &
 T

echnical
Institute, A

lfred, N
ew

 Y
ork

O
klahom

a State U
niversity, Stillw

ater,
O

klahom
a

O
regon T

echnical Institute, K
lam

ath
Fa:ls, O

regon
W

entw
orth Institute, B

oston, M
assachusetts

D
rafting and D

esign T
echnology

C
asper Junior C

ollege, C
asper, W

yom
ing

C
hicago C

ity C
ollege, C

hicago, Illinois
C

ity C
ollege of San Francisco, San Francisco, C

alifornia
N

ew
 H

am
pshire T

echnical Institute, M
anchester, N

.
H

.
O

klahom
a State U

niversity, Stillw
ater, O

klahom
a

Pennsylvania State U
niversity, U

niversity Park, Pa.
San Jose Junior C

ollege, San Jose, C
alifornia

Southern Illinois U
niversity, C

arbondale, Illinois
W

entw
orth Institute, B

oston, M
assachusetts

W
estern M

ichigan U
niversity, K

alam
azoo, M

ichigan

E
lectrical T

echnology
A

rlington State C
ollege, A

rlington, T
exas

Flint Junior C
ollege, Flint, M

ichigan
H

udson V
alley T

echnical Institute, T
roy, N

ew
Y

ork
L

ong B
each C

ity C
ollege, L

ong B
each, C

alifornia
M

ontgom
ery Junior C

ollege, T
akom

a Park, M
aryland

N
ew

 Y
ork C

ity C
om

m
unity C
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.

Y
.

N
ew

 Y
ork State A

gricultural &
 T

echnical Institute, M
orrisville,

N
. Y

.
Pasadena C

ity C
ollege, Pasadena, C

alifornia
Pensacola Junior C

ollege, Pensacola, Florida

M
echanical T

echnology (See also Industrial Production
T

echnology)
A

rlington, State C
ollege, A

rlington, T
exas

C
hicago T

echnical C
ollege, C

hicago, Illinois

75



C
offeyville C

ollege, C
offeyville,

K
ansas

H
ibbing Junior C

ollege, H
ibbing,

M
innesota

L
os A

ngeles T
rade-T

echnical
Junior C

ollege, L
os

A
ngeles, C

alifornia

N
ew

 Y
ork C

ity C
om

m
unity

C
ollege, B

rooklyn, N
ew

Y
ork

O
hio M

echanics Institute,
C

incinnati, O
hio

R
ochester Institute of T

echnology,
R

ochester, N
ew

 Y
ork

Southern T
echnical Institute,

C
ham

blee, G
eorgia

State T
echnical Institute,

H
artford, C

onnecticut

M
etallurgical T

echnology
E

rie C
ounty T

echnical Institute,
B

uffalo, N
ew

 Y
ork

H
enry Ford C

om
m

unity C
ollege,

D
earborn, M

ichigan
Pueblo Junior C

ollege, Pueblo,
C

olorado

Photographic T
echnology

C
ity C

ollege of San Francisco,
San Francisco, C

alifornia
E

ast L
os A

ngeles Junior
C

ollege, L
os A

ngeles,
C

alifornia
N

ew
 Y

ork State A
gricultural

&
 T

echnical Institute,
Farm

ingdale, N
. Y

.

O
akland Junior C

ollege,
O

akland, C
a lifornh.

R
ochester Institute of

T
echnology, R

ochester, N
ew

Y
ork

Santa M
onica C

ity C
ollege,

Santa M
onica, C

alifornia

76

T
echnical Illustration

E
l C

am
ino C

ollege, E
l C

am
ino

C
ollege, C

alifornia
L

os A
ngeles T

rade-T
echnical

Junior C
ollege, L

os A
ngeles,

C
alifornia

N
ew

 Y
ork C

ity C
om

m
unity

C
ollege, B

rooklyn, N
ew

 Y
ork

O
regon T

echnical Institute, K
lam

ath
Falls, O

regon
W

illiam
sport T

echnical Institute,
W

illiam
sport, Pennsylvania

T
echnical Sales

N
ew

 Y
ork C

ity C
om

m
unity

C
ollege, B

rooklyn, N
ew

 Y
ork

T
ool T

echnology
A

lliance C
ollege, C

am
bridge

Springs, Pennsylvania
H

enry Ford C
om

m
unity

C
ollege, D

earborn, M
ichigan

L
ain T

echnical Institute,
Indianapolis, Indiana

N
ew

 H
am

pshire T
echnical

Institute, Portsm
outh, N

ew
H

am
phire

R
ochester Institute of

T
echnology, R

ochester, N
ew

Y
ork

San D
iego Junior C

ollege,
San D

iego, C
alifornia

Santa A
na C

ollege, Santa
A

ria, C
alifornia

Southern Illinois U
niversity,

C
arbondale, Illinois

State T
echnical Institute,

H
artford, C

onnecticut
W

entw
orth Institute, B

oston,
M

assachusetts



A
PPE

N
D

IX
 C

C
O

M
P

A
R

A
T

IV
E

 A
N

A
LY

S
E

S
 O

F
 C

U
R

R
IC

U
LU

M
S

 IN
 S

E
LE

C
T

E
D

F
IE

LD
S

 O
F

 T
E

C
H

N
IC

IA
N

 T
R

A
IN

IN
G

T
A

B
LE

 C
-1.

A
nalysis of C

urriculum
s in Instrum

entation T
echnology

M
A

T
H

E
M

A
T

IC
S

A
lgebra T

hrough Q
uadratic E

quations
T

rigonom
etry (R

ight &
 oblique triangle)

L
ogarithm

s &
 Slide R

ule U
sage

A
pplied C

alculus
B

oolian A
lgebraT

heory of
binary com

putation
G

raphical analysis of m
easurem

ent and
control problem

s

SC
IE

N
C

E
M

echanics t H
eat

A
C

 C
urrent (T

heory &
 lab.)

D
C

 C
urrent (T

heory &
 lab.)

Industrial E
lectronics (T

heory &
 lab.)

O
ptics, H

eat
H

ydraulics, Solid-state Physics
A

dvanced E
lectronics

G
E

N
E

R
A

L
 E

D
U

C
A

T
IO

N
C

om
m

unications Skills
E

m
ployer-E

m
ployee R

elations
T

echnical R
eport W

riting
A

m
erican H

istory
Social Science

C
R

E
D

IT
 R

O
U

R
S

W
illi

P

3
3

2
2

3
r

1%
2

2
1

2
3

3
2

1
1

2
2

1%
3

4
3

33

_...

4

3

4
12

4
4

3
4

5
2

4
4

1%
4

5
2

4
4

1%
4

5
6

4
4

3333

33
6

6
3

3
3

3
3

3
3

3
3

6
6

I6

T
E

C
H

N
O

L
O

G
Y

Pressure &
 Flow

 M
easuring D

evices
T

em
perature Instrum

ents
A

nalytical Instrum
entation

(U
std in industrial process equipm

ent)
A

utom
atic C

ontrol Instrum
ents

A
utom

atic C
ontrol System

s
Process C

ontrol Problem
s &

 D
esign

C
hem

ical Processes
Physical and C

hem
ical M

easurem
ent

C
om

puter T
echnology

D
esign &

 O
peration of M

easurem
ent E

quip
Pow

er U
tility Instrum

entation

A
D

D
IT

IO
N

A
L

 K
N

O
W

L
E

D
G

E
 &

 SK
IL

L
S

Fundam
entals of D

rafting
M

achine Shop O
perations

M
echanical D

rafting
Strength &

 Properties of M
aterials

Industrial Processes (M
etal w

orking)
T

O
T

A
L

S

3
5

6
3

3
1%

.
3

5
6

3
3

1%

4
3

4
4

3
3

6
3

3
6

3
6

6
9

6
4

4
4

333333

3
5

2
6

3
2

2
2

3
2

3
3

5
3

69
66

72
66

,70
78

A
D

ivision of E
xtension. Industrial E

ducation D
epartm

ent. U
niversity of T

exas;
B

 Pensacola Junior C
ollege. Pensacola, Florida;

C
A

gricultural &
 T

echnical Institute, M
orrisville. N

ew
 Y

ork, (A
ircraft Instrum

entation) ;
D

D
el M

ar T
echnical Institute, C

orpus C
hristi, T

exas;
E

A
 T

ypical Program
 Show

n in Paper N
o. 511-A

-179, A
m

erican Society of M
echanical

E
ngineers;

FSuggested C
urriculum

Instrum
ent &

 C
ontrol E

ngineering by L
loyd Slater. PIE

R
B

ulletin N
o. 97.

77



T
A

B
LE

 C
-2.

C
om

parison of E
lectrical C

urriculum
s in S

elected
T

A
B

LE
 C

-3.
C

om
parison of E

lectronics C
urriculum

s
in S

e-
lected T

w
o-Y

ear P
ost-H

igh S
chool

P
rogram

s
T

w
o-Y

ear P
ost-H

igh S
chool P

rogram
s

SE
M

E
ST

E
R

 H
O

U
R

S

SC
H

O
O

L

in
1.. 0
It g
2 u
G

IA
 E

:

inI!
vi40'C

A
 E

ri

autilIg.eaX

4.1

'II0.
.sa.

isC

C0
'a1. il
0 IA
a a
am

:.....axa
7',

g

klahom
a C

ontract
Program

47.5
1

7 chem
.

4.5
3.5

6.5
77

ennsylvania State
niv. E

xt. T
ech. Inst.

31
2

10
6

4
15

68

entw
orth Institute

oston
34

16
13

8
80

tate A
gri. &

 T
ech.

:1st, A
lfred, N

. Y
.

37
1

12
8

4
12

12
74

astonia T
ech. Inst.

astonia, N
. C

.
32

2
10

12
5

15
76

estchester C
om

m
.

ollege, V
alhalla, N

. Y
.

38
6

8
2

20
74

B
akersfield C

ollege
akersfield, C

alif.
19

6
3

24
7

68
L

el M
ar Institute

C
orpus C

hristi, T
exas

44
2

6
67

Palm
 B

each Junior
C

ollege, Palm
 B

each, C
al.

35
10

8
3

15
71

Southern T
ech. Inst.

C
ham

blee, G
eorgia

47
9

7
5

12
80

edian
36

9.5
8

4
13.5

74

nge
19-
47.5

1-16
6-16

0---
14

2,6.5
5-24

0-12
67-
80

78

SE
M

E
ST

E
R

 H
O

U
R

S

SC
H

O
O

L

:..
J. 4.. ta
0 2 0
.2 o 1a
I t . 5
W

ag

a.ta0
17 72'
.2 a
1st
4g:

2 ....soE.2CX

:-u>
.

.eC
r

Is
.S4C

I

C2
1 ;
t 1.1
w

o
U

r:4

:>%
.---

-r.r4

-OE
l

O
klahom

a C
ontract

Program
53.5

1
7

4.5
6.5

7
-

79.5
L

indsay-H
opkins C

enter
M

iam
i, Florida

32
-

20
2

2
16

-
72

O
regon State E

duc. D
ept.

C
urriculum

35.4
-

8
5.4

2.7
8

-
59.5

O
regon T

echnical Inst.
K

lam
ath Falls

47.3-
5.3

2.7-
2

12
69.3

O
range C

oast C
ollege

C
osta M

esa, C
alif.

36
-

9
6

-
17

-
68

San D
iego Jr. C

ollege
C

alifornia
35

-
6

6
-

16
-

63
C

hicago Junior C
ollege

C
hicago

21
-

7
6

9
18

3
64

G
astonia T

echnical Inst.
G

astonia, N
. C

.
32

2
10

12
5

15
-

76
T

em
ple U

niv. T
ech. Inst.

Philadelphia
47

-
16

6
-

3
-

72
W

entw
orth Institute

(Ind. E
lectronics) B

oston 47
4

13
8

3
5

-
80

M
edian

35.7
8.5

6
2.4

11.5
70.6

R
ange

121-
53.5

5.3-20
2-12

0-
9

2-18
59.5-80



T
A

B
LE

 C
-4.

C
om

parison of E
lectrical and E

lectronic
C

urriculum
s

(O
klahom

a C
ontract

C
urriculum

s)
C

O
U

R
SE

S SPE
C

IA
L

 T
O

 T
H

E
E

L
E

C
T

R
IC

A
L

 C
U

R
R

IC
U

L
U

M
C

O
U

R
SE

S C
O

M
M

O
N

 T
O

 B
O

T
H

C
U

R
R

IC
U

L
U

M
S

C
O

U
R

SE
S SPE

C
IA

L
 T

O
 T

H
E

E
L

E
C

T
R

O
N

IC
 C

U
R

R
IC

U
L

U
M

T
E

C
H

N
O

L
O

G
Y

E
lectrical installation

E
lectrical instrum

ents and
m

easurem
ent

A
lternating current m

achines
Industrial electronics
E

lectrical control circuits
E

lectrical
pow

er transm
ission

and distribution
E

lectrical equipm
ent

m
aintenance

E
lectrical specialty

SC
IE

N
C

E
Industrial chem

istry

T
otal Sem

. H
rs.

3.5

3.5
5 5
4.5
4 5

4 5

5.0
4 5

3.5

39.0

T
E

C
H

N
O

L
O

G
Y

D
irect current circuits

A
lternating current circuits

M
A

T
H

E
M

A
T

IC
S

A
lgebra &

 trigonom
etry

A
pplied analytics &

 calculus
SC

IE
N

C
E

M
echanicsstatics &

dynam
ics

D
R

A
W

IN
G

T
echnical draw

ing
G

raphic analysis
G

E
N

E
R

A
L

 SH
O

P

G
E

N
E

R
A

L
 E

D
U

C
A

T
IO

N
Social Science
C

om
m

unication skills
T

echnical report
w

riting
T

otal Sem
. H

rs.

6 0
6 0

4 0
3 0

4 5

4 0
2 5

1.0

3 0
3.0
1.0

38.0

T
E

C
H

N
O

L
O

G
Y

B
asic electronics

C
ircuit tracing

Special electronic circuits
design and analysis

T
ransm

itter theory &
operation

U
ltra-high frequencies and
m

icrow
aves

T
elevision circuits

Industrial electronics
R

esearch reportspecial
problem

T
otal Sem

. H
rs.

6.0
2.5

6 0
6.0

6 0
6 0
6.0

.
3.0

41.5

79



A
PPE

N
D

IX
 D

T
Y

P
IC

A
L C

U
R

R
IC

U
LU

M
S

 IN
 S

E
LE

C
T

E
D

 F
IE

LD
S

 O
F

T
E

C
H

N
IC

IA
N

 T
R

A
IN

IN
G

T
A

B
LE

 D
-1.

A
 P

roposed C
urriculum

 for A
 T

w
o-Y

ear P
ost-H

igh S
chool P

rogram
 in B

usiness D
ata P

rocessing
FIR

ST
 Y

E
A

R
First Sem

ester
C

lass
L

ab.
Study

T
otal

SE
C

O
N

D
 Y

E
A

R
T

hird Sem
ester

C
lass

L
ab.

Study
T

otal

D
ata Processing M

athem
atics

3
0

6
9

C
om

puter Program
m

ing I
3

2
8

13
B

asic C
om

puting M
achines I

2
1

5
8

A
dvanced C

om
puting and

E
lectro-M

ezlianical M
achines

5
5

15
25

Program
m

ing System
s

3
0

6
9

C
om

m
unications Skills I

3
0

6
9

B
usiness Statistics

3
2

8
13

B
usiness O

rganization
3

0
6

9
13

6
32

51
12

4
28

44

&
V

alid Sem
ester

D
ata Processing M

athem
atics II

3
6

9
Fourth Sem

ester

D
. P. A

pplications
5

5
15

25
C

om
puter Program

m
ing II

5
3

13
21

B
asic Program

m
ing System

s
3

1
7

11
B

usiness System
s and Procedures

3
2

8
13

C
om

m
unications Skills II

3
0

6
9

D
ata Processing Field Project

0
3

7
10

Social Science
3

0
6

9
1
4

6
34

54
11

34
53

T
A

B
LE

 D
-2.

E
lectrical T

echnology C
urriculum

FIR
ST

 Y
E

A
R

First Sem
ester

C
lass

L
ab.

T
otal

C
redit

SE
C

O
N

D
 Y

E
A

R
T

hird Sem
ester

C
lass

L
ab.

T
otal

C
redit

E
R

 114
T

echnical M
athem

atics I (A
lgebra &

G
204

E
ngineering Science

3
3

6
4

T
rigonom

etry)
4

0
4

4
E

213
E

lectrical Instrum
ents &

E
R

 115
D

irect C
urrent C

ircuits &
 M

achines
3

6
9

5
M

easurem
ents

4
3

5
3

G
113

Social Science
3

0
3

3
E

215
A

lternating C
urrent M

achines
3

6
9

5
G

123
T

echnical D
raw

ing
1

6
7

3
E

272
E

lectrical Installation Planning
2

0
2

2
G

133
C

om
m

unication Skills
3

0
3

3
G

213
C

hem
istry and A

pplications
in E

lectricity
2

3
5

3
14

12
26

18
12

15
27

17
Second Sem

ester

E
R

 164
T

echnical M
athem

atics II (A
pplied

Fourth Sem
ester

A
nalytical G

eom
etry &

 C
alculus)

4
0

4
4

E
264

Industrial E
lectronics

3
3

6
4

E
R

 185 T
im

e V
arying C

ircuits
3

6
9

5
E

274
E

lectrical C
ontrol C

ircuits
3

3
6

4
E

R
 165

B
asic E

lectronics
3

6
9

5
E

284
E

lectrical Pow
er System

sIn-Plant
G

111
Shop Processes

0
3

3
1

(w
ith utility system

s option)
3

3
6

4
G

161
T

echnical R
eport W

riting
1

0
1

1
E

294 O
perating Problem

 A
nalysis

2
6

8
4

G
162

G
raphic A

nalysis
1

3
4

2
11

15
26

16
12

18
30

18
C

ourse L
etters:

E
R

T
echnical specialized courses com

m
on to E

lectronics and E
lectrical curriculum

s
G

 G
eneral and related courses

E
 T

echnical E
lectrical courses

1 sem
ester=

17 w
eeks

80



T
A

B
LE

 D
-3.

E
lectronic T

echnology C
urriculum

First Sem
ester

E
R

 114
E

R
 115

G
113

G
123

G
133

FIR
ST

 Y
E

A
R

C
lass

L
ab.

T
otal

C
redit

T
echnical M

athem
atics I (A

lgebra &
T

rigonom
etry)

4
0

4
4

D
irect C

urrent C
ircuits &

 M
achines

3
6

9
5

Social Science
3

0
3

5
T

echnical D
raw

ing
1

6
7

3
C

om
m

unication Skills
3

0
3

3
...._

...._

14
12

26
18

Seem
ed Sem

ester

E
R

 164

E
R

 185
E

R
 165

G
111

G
161

G
162

T
echnical M

athem
atics II (A

pplied
A

nalytical G
eom

etry &
 C

alculus)
4

0
4

4
T

im
e V

arying C
ircuits

3
6

9
5

B
asic E

lectronics
3

6
9

5
Shop Processes

0
3

3
1

T
echnical R

eport W
riting

1
0

1
1

G
raphic A

nalysis
1

3
4

2

12
18

30
18

T
hird Sem

ester

G
204

R
212

R
215

R
225

SE
C

O
N

D
 Y

E
A

R

E
ngineering Science

C
ircuit T

racing
Special E

lectronic C
ircuit D

esign
&

 A
nalysis

T
ransm

itter T
heory &

 O
peration

C
lass

L
ab.

T
otal

C
redit

3
3

6
4

1
3

4
2

Fourth Sem
ester

R
262

R
esearch R

eport (Special Problem
)

R
265

U
ltra-H

igh Frequencies &
 M

icrow
aves

R
275

T
elevision C

ircuits
R

285
Industrial E

lectronics

3
6

9
5

3
6

9
5

_....

10
18

28
16

0
6

6
2

3
6

0
5

3
6

9
5

3
6

9
5

......
...._

9
24

33
17

C
ourse L

etters:
E

R
T

echnical specialized courses com
m

on to E
lectronics and

E
lectrical curriculum

s
G

 G
eneral and related courses

R
 T

echnical E
lectronic courses

1 sem
ester=

17 w
eeks
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T
A

B
LE

 D
-4.

M
echanical T

echnology C
urriculum

FIR
ST

 Y
E

A
R

SE
C

O
N

D
 Y

E
A

R
First T

erm
*

C
lass

L
ab. C

redit
Fourth l'arzn

C
lass

L
ab. C

redit

T
A

B
LE

 D
-5.

C
hem

ical T
echnology C

urriculum

FIR
ST

 Y
E

A
R

SE
C

O
N

D
 Y

E
A

R
First T

erm
*

C
redit H

ours
First T

erm
C

redit H
ours

T
ech. M

ath I
5

3
5

C
alculus I

4
0

4
T

ech. M
ath (A

lgebra)
4

Q
uantitative A

nalysis
6

T
ech. D

raw
ing I

0
6

3
Strength of M

aterials 4
0

4
M

echanics &
 L

ight
5

Intro. Physical C
hem

istry
4

M
etals L

ab. I
0

3
1

M
tls. of E

ngineering
8

0
3

G
eneral C

hem
istry

6
U

nit O
perations

5
T

ech. R
eport W

riting
3

0
3

M
etals L

ab. IV
3

1
E

conom
ics

3
C

alc. of A
nalytical C

hem
.

3
Physics I

3
2

4
M

fg. Processes
3

0
3

C
om

m
unication Skills

4
Industrial Safety

1
E

lectricity I
4

2
5

M
echanism

s
3

3
4

O
rientation

1
L

ibrary T
echniques (option)

5
Physical E

ducation
0

2
1

E
lectronics

3
2

4
H

ealth E
ducation

1
Physical E

ducation
0

2
1

19
T

otal
15

15
22

24
T

otal
20

10
24

Second T
erm

C
lass

L
ab.

C
redit

Fifth T
erm

C
lass

L
ab. C

redit
Second T

erm

T
ech. M

ath (T
rig. &

 A
nal.

C
redit H

ours
Second T

erm
C

redit H
ours

Q
ualitative A

nalysis
5

T
ech. M

ath II
5

0
5

C
alculus II

4
3

4
G

eom
etry)

4
O

rganic C
hem

istry
5

T
ech. D

raw
ing II

0
3

1
E

conom
ics

4
0

4
H

eat
5

U
nit O

perations
5

M
etals L

ab. II
0

3
1

Fluid M
echanics

4
0

4
G

eneral C
hem

istry
5

Industrial Stoechiom
etry

3
Physics II

3
2

4
M

achine D
esign I

5
3

6
H

um
an R

elations
3

L
ibrary T

echniques (option)
5

E
lectricity II

G
eneral C

hem
istry I

Physical E
ducation

440

222

551

M
aterials T

est L
ab.

M
ethods T

im
e

M
easurem

ents

04

32

15

C
om

m
unication Skills

O
rientation

H
ealth E

ducation

411

Industrial &
 L

abor R
elations

321

T
otal

16
14

22
T

otal
21

8
24

23

T
hird T

erm
C

lass
L

ab.
C

redit
Sixth T

erm
C

lass
L

ab. C
redit

T
hird T

erm
C

redit H
ours

T
hird T

erm
C

redit H
ours

T
ech. M

ath III
5

9
5

Industrial O
rg. &

 M
gt. 4

0
4

C
alculus

4
Instrum

ental M
ethods of

Public Speaking
3

0
3

hum
an R

elations
2

0
2

E
lectricity

5
A

nalysis
4

A
pplied M

echanics
4

0
4

H
eating and A

ir
Q

uantitative A
nalysis

7
U

nit O
perations

5
G

eneral C
hem

istry I
2

2
3

C
onditioning

4
2

5
C

om
m

unication Skills
4

Industrial Stoechiom
etry

3
T

ech. D
raw

ing III
0

6
3

M
achine D

esign II
6

6
9

G
eneral C

hem
istry

3
O

rganic C
hem

istry
5

M
etals L

ab. III
0

3
1

M
fg. and T

ool C
osts

3
0

3
Field T

rips
2

E
lectrical M

achinery
3

0
3

Statistical Q
uality

23
L

ibrary T
echniques

5
Physical E

ducation
0

2
1

C
ontrol

3
0

3
a

19
T

otal
17

13
23

T
otal

22
8

26

T
erm

 consists of 13 w
eels

82

* T
erm

 equals 12 w
eeks



T
A

B
LE

 D
-6.

M
echanical T

echnology C
urriculum

 O
utl;'

s
sign M

ajor)FIR
ST

 Y
E

A
R

C
ourse T

itle
First T

erm

O
rientation

M
aterials of industry

M
echanical D

rafting I
M

anufacturing processes I
M

athem
atics I

C
om

m
unication skills

Second T
erm

T
echnical reporting.

M
anufacturing processes II

M
echanical drafting II

M
athem

atics II
M

echanics and heat

SE
C

O
N

D
 Y

E
A

R
T

hird T
erm

Strength of m
aterials

B
asic m

echanism
s

E
lectricity

H
ydraulics and pneum

atics
A

m
erican institutions

Fourth T
erm

M
achine design

B
asic tool design

D
esign problem

s
Industrial organizations and institutions
Psychology and hum

an relations

(T
his is

E
ducation.

terials are

D
e-

C
lass

L
ab.

C
redit

H
ours

H
ours Sea. H

rs.

1
0

0
3

0
3

2
6

4
2

3
3

5
0

5
3

0
3

_
16

9
18

2
0

2
2

3
3

2
6

4
4

0
4

4
4

5

14
13

18

3
2

4
2

9
5

3
2

4
2

2
3

2
0

2
_

12
15

18

3
0

3
1

6
4

1
9

5
3

o
3

3
0

3

11
15

18

T
otal 72 sem

ester-hours
a tentative curriculum

 developed for the A
rea B

ranch. D
ivision of V

ocational
U

. S. O
ffice of E

ducation. D
etailed course outlines and suggested reference via-

available from
 that off ice.)

T
A

B
LE

 D
-7.

M
echanical T

echnology C
urriculum

Q
ui line

(P
roduction M

ajor)

FIR
ST

 Y
E

A
R

First T
ern,

O
rientation

M
aterials of industry

M
echanical drafting I

M
anufacturing processes 1

M
athem

atics I
C

om
m

unication skills

Second T
ern

T
echnical reporting

M
anufacturing processes II

M
echanical drafting II

M
athem

atics II
M

echanics and heat

SE
C

O
N

D
 Y

E
A

R
T

hird T
erm

M
otion and tim

e study
Statistics and quality control
E

lectricity
H

ydraulics and pneum
atics

A
m

erican institutions

Fourth T
erm

Plant layout and m
aterials handling

Process planning
Production problem

s
Industrial organizations and institutions
Psychology and hum

an relations

C
lan

L
ab.

C
redit

H
ours

H
ours Sem

. H
rs.

1
0

0
3

0
3

2
6

4
2

3
3

5
0

5
3

0
3

16
9

18

2
0

2
2

3
3

2
6

4
4

0
4

4
4

5

14
13

18

4
4

6
2

2
3

3
2

4
2

2
3

2
0

2

13
10

18

3
3

4
3

3
4

1.
9

4
3

0
3

3
0

3

13
15

18

T
otal 72 sem

ester-hours
(T

his is a tentative curriculum
 developed for the A

rea B
ranch. D

ivision of V
ocational

E
ducation, U

. S. O
ffice of E

ducation. D
etailed course outlines and suggested reference

m
a-

trials are available from
 that office.)
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T
A

B
LE

 D
-8.

P
roduction T

echnology C
urriculum

FIR
ST

 Y
E

A
R

First T
enn*

C
lass

L
ab. C

redit

T
ech. M

ath I
5

0
T

ech. D
raw

ing I
0

6
M

etals L
ab. I

0
3

T
ech. R

eport W
riting 3

0
Physics I

3
2

E
lectricity I

4
2

Physical E
ducation

0
2

15
15

SE
C

O
N

D
 Y

E
A

R
Fourth T

erm
C

lass
L

ab. C
redit

5
T

ech. M
ath IV

4
3

Strength of M
aterials 4

1
M

t ls. of E
ngineering 3

3
M

etals L
ab. IV

0
4

M
fg. Processes

3
5

M
echanism

s
3

1
E

lectronics
3

Physical E
ducation

0
22

Second T
erm

C
lan

L
ab. C

redit

T
ech. M

ath II
T

ech. D
raw

ing II
M

etals L
ab. II

Physics II
E

lectricity II
G

eneral C
hem

istry I
Physical E

ducation

5
0

5
0

3
1

0
3

1
3

2
4

4
2

5
4

2
5

0
2

1

16
14

22

T
hird T

erm
C

lass
L

ab. C
redit

003

4431
0

3
3

4
2

4
2

1

20
10

24

Fifth T
erm

C
lass L

ab. C
redit

E
conom

ics
4

0
H

um
an R

elations
2

0
M

aterials T
est L

ab.
0

3
Plant L

ayout and
M

aterials H
andling 3

0
C

utting T
ool D

esign
2

3
Jig &

 Fixture D
esign 2

5
M

ethods T
im

e
M

easurem
ent

4
2

17
13

422335524

Sixth T
erm

C
lass L

ab. C
redit

T
A

B
LE

 D
-9.

H
ighw

ay T
echnology C

urriculum
FIR

ST
 Y

E
A

R
First T

erm
C

lass
L

ab. C
redit

C
om

m
unication

Skills
3

0
3

T
echnical M

ath.
5

0
5

Sociology
3

0
3

Physical E
ducation 0

2
%

C
onstruction
Procedures I

2
2

3
M

ech. D
raw

ing
0

6
3

E
lem

. Surveying
2

4
4

15
14

21%

Second T
erm

C
lan

L
ab. C

redit

C
om

m
unication

Skills
3

T
echnical M

ath.
5

Intro. Physics
3

Physical E
ducation 0

C
onstruction
Procedures II

2
M

ech. D
raw

ing
0

E
ngineering L

aw
3

T
hird T

erm
C

lan
L

ab. C
redit

C
om

m
unication

Skills
0

0
3

T
echnical M

ath
5

0
5

Physics (M
ech.)

3
2

4
Physical E

ducation 0
2

%
C

onstruction
M

aterials
1

4
3

T
opographic
D

raw
ing

0
6

3
A

dvanced
Surveying I

2
6

5

11
20

23%

Fourth T
erm

C
lass

L
ab. C

redit

C
om

m
unication

0
3

Skills
3

0
3

0
5

A
dvanced M

ath.
2

4
(E

lective)
3

0
3

2 ,..
3Ih

E
lem

ents of D
esign 2

4
4

Strength of
2

3
M

aterials
3

6
6

6
3

A
dvanced

0
3

Survey II

16
12

21%

113

616

420
T

ech. M
ath III

Public Speaking
A

pplied M
echanics

G
eneral C

hem
istry II

T
ech. D

raw
ing III

M
etals L

ab. III
E

lectrical M
achinery

Physical E
ducation

5342003017

0002630213

53433131

23

Industrial O
rg. &

 M
gt. 3

M
fg. and T

ool C
osts

3
Production C

ontrol
3

Statistical Q
uality

C
ontrol

5
D

ie D
esign

3
Precision M

easurem
ent

and Inspection
M

ethods
1

18

00093

12

33357223

Sixth T
erm

H
um

an R
elations

H
ighw

ay D
esign

D
rainage

Photogram
m

etry
Structural D

esign

C
lan

3221210

SE
C

O
N

D
 Y

E
A

R
L

ab. C
redit

Seventh T
erm

C
lan

-0
3

Intro. E
conom

ics
3

4
4

Industrial R
elations 3

4
4

C
onstruction Planning

4
.

3
and E

co.
0

4
4

C
ost A

nalysis
1

C
oncrete D

esign
2

16
18

Soil M
echanics

214

L
ab. C

redit

0
3

0
3

0
3

6
4

4
4

2
3

12
20

T
erm

 consists of 13 w
eeks

(N
O

T
E

: D
uring the Fifth T

erm
 (Fall) and E

ighth T
erm

 (Sum
m

er)
the students w

ill be
on C

ooperative W
ork A

ssignm
ent at six credits per term

.
* E

ach term
 covers

a period of approxim
ately eleven w

eeks.
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A
PPE

N
D

IX
 E

G
E

N
E

R
A

L D
E

F
IN

IT
IO

N
 O

F
 T

E
C

H
N

IC
IA

N
T

E
C

H
N

IC
IA

N
in support of engineers and

scientists:
A

 term
 applied to one w

ho perform
s specific

tasks w
hich are functional

parts of scientific or engineering activities
requiring know

ledge of funda-
m

ental theory. T
he w

ork activities som
etim

es
require highly developed

m
anipulative skills, as in the

use of instrum
ents, tools and/or special

devices.
T

he range of w
ork activities varies

in com
plexity, but is usually in

a
specialized field of research, design, developm

ent
and/or construction; in

exploration, m
easurem

ent, analysis and/or
application of basic scientific

concepts; and in control of production facilities and
m

anpow
er. T

he per-
form

ance of such w
ork activities is based

upon:
1. K

now
ledge of the underlying scientific,

engineering and/or
m

athem
atical principles related to the specialized

field of w
ork

and

2. T
he application of established scientific techniques

and m
ethods

tow
ard the solution of practical problem

s encountered
in the field

of specialization.

T
echnicians usually becom

e qualified through technical
institute type

training, on-the-job training, or a com
bination of both.

A
PPE

N
D

IX
 F

T
E

C
H

N
IC

IA
N

 O
C

C
U

P
A

T
IO

N
S

 S
U

R
V

E
Y

E
D

Survey T
itle N

um
bers and D

efinitions W
ith C

ross-R
eference

to the
D

IC
T

IO
N

A
R

Y
 O

F O
C

C
U

PA
T

IO
N

A
L

 T
IT

L
E

S and D
.O

.T
.

C
odes

1 A
IR

-C
O

N
D

IT
IO

N
 &

 R
E

FR
IG

. T
E

C
H

N
IC

IA
N

: A
ssists

or w
orks in

support of air-conditioning and refrigeration engineer and
deals

w
ith m

ore com
plex and technical w

ork than is usually
required of

air-conditioning or refrigeration m
echanics. E

ngages
in w

ork as-
sociated w

ith rest. arch, m
anufacture, operation, sales, andior

m
ain-

tenance
in

accordance
w

ith
engineering

specification.
(D

.O
.T

.
R

eferencedeveloped from
 A

IR
-C

O
N

D
IT

IO
N

IN
G

 E
N

G
IN

E
E

R
:

0-19.01)

2 B
U

IL
D

IN
G

 IN
SPE

C
T

O
R

: Inspects
new

 and old buildings for com
-

pliance w
ith m

unicipal and State building codes and law
s.

(D
.O

.T
.

R
eference-B

U
IL

D
IN

G
 IN

SPE
C

T
O

R
: 0-79.06)

3 C
H

E
M

IST
, A

SSIST
A

N
T

: A
ssists

or w
orks in support of C

hem
ical

E
ngineers, or C

hem
ists: A

pplies know
ledge of laboratory

techniques
and fundam

ental chem
istry. E

ngages in chem
ical

research and testing
w

ork in accordance w
ith chem

ists'or engineers' specifications. (D
.O

.T
.

R
eferenceC

H
E

M
IST

, A
SSIST

A
N

T
 : 0:50.22)

4 C
IV

IL
 &

 C
O

N
ST

. T
E

C
H

N
IC

IA
N

: A
ssists

or w
orks in support of

C
ivil and C

onstruction E
ngineers and deals

w
ith m

ore com
plex and

technical w
ork than is norm

ally required of building
trade crafts-

m
en: A

pplies know
ledge of fundam

ental civil engineering theory
and construction techniques. Participates in

estim
ating costs, pur-

chasing m
aterials, preparing specifications, etc. (D

. 0. T
.

R
eference

D
eveloped from

 C
IV

IL
 E

N
G

IN
E

E
R

 and C
O

N
ST

R
U

C
T

IO
N

E
N

G
IN

E
E

R
: 0-16.01)

5 C
L

E
R

IC
A

L
 T

E
C

H
N

IC
IA

N
:

Studies clerical and statistical m
ethods

in industrial and com
m

ercial establishm
ents.

Prepares reports on
procedures and tasks of individual w

orkers. D
evises

new
 or revised

form
s, procedures and/or m

ethods. (D
.O

.T
. R

eferenceC
L

E
R

IC
A

L
T

E
C

H
N

IC
IA

N
-0-69.97)

6 C
L

O
T

H
 D

E
SIG

N
E

R
: C

reates patterns of
new

 styles of cloth; m
akes

sketches of cloth patterns.
(D

.O
.T

. R
eferenceD

eveloped from
C

L
O

T
H

 D
E

SIG
N

E
R

: 0-46.91)

7 C
L

O
T

H
 T

E
ST

E
R

: Perform
s physicial

and chem
ical tests on cloth.

(D
.O

.T
. R

eferenceC
L

O
T

H
 T

E
ST

E
R

: 0-50.32.)

8 C
L

O
T

H
 T

E
ST

E
R

, Q
U

A
L

IT
Y

: M
akes

a test of tensil strength of85



filling, w
arp and w

oven cloth to determ
ine exact texture of goods.

(D
.O

.T
. R

eferenceC
L

O
T

H
 T

E
ST

E
R

, Q
U

A
L

IT
Y

: 0-50.42)

9 C
L

O
T

H
E

S D
E

SIG
N

E
R

: C
reates, designs and prepares patterns for

new
 types and styles of m

en's w
om

en's and children's w
earing apparel

or knitted garm
ents. (D

.O
.T

. R
eferenceC

L
O

T
H

E
S D

E
SIG

N
E

R
:

0-46.01)

10 C
O

M
M

E
R

C
IA

L
 A

R
T

IST
: D

esigns artistic illustrations for publications
and displays: M

ay create illustrations for advertising copy, m
anu-

facturer's catalogs, new
spapers, books, m

agazines, etc., m
ay design

fashions, show
cards, posters signs or labels for containers, packages

and products, etc.; m
ay prepare m

aps, charts, diagram
s sketches, etc.

(D
.O

.T
. R

eferenceD
eveloped from

 a com
bination of definitions in-

cluded under the three digit designation for C
O

M
M

E
R

C
IA

L
 A

R
-

T
IST

: 0-44.-3

11 C
O

ST
 T

E
C

H
N

IC
IA

N
: A

ssists or w
orks in support of cost accountant

in classifying labor, m
aterial and overhead costs to com

pute unit
cost of product or service.

(D
.O

.T
. R

eferenceD
eveloped from

A
C

C
O

U
N

T
A

N
T

, C
O

ST
: 0-01.10)

12 D
IE

 D
E

SIG
N

E
R

: M
akes draw

ings of dies necessary to form
 com

plete
stam

pings of m
etal parts. D

ecides on num
ber of sets of dies neces-

sary to change m
etal blank into finished piece. (D

.O
.T

. R
eference

D
IE

 D
E

SIG
N

E
R

: 0-48.42)

13 D
R

A
FT

SM
A

N
,

E
L

E
C

T
R

IC
A

L
: A

ll draftsm
en associated w

ith plans
and patterns for electrical w

iring circuits radio, T
V

or electronic
equipm

ent; electric m
otors, appliances, transform

ers, instrum
ent

panels,
sw

itchboards,
etc.

(D
.O

.T
.

R
eferenceD

R
A

FT
SM

A
N

,
E

L
E

C
T

R
IC

A
L

: 0-48.11)

14 D
R

A
FT

SM
A

N
, M

E
C

H
A

N
IC

A
L

: A
ll

draftsm
en

associated
w

ith
developm

ent of plans or patterns for m
achines, m

achine tool
or

m
echanical equipm

ent, and/or fabricated products. (D
.O

.T
. R

eference
D

R
A

FT
SM

A
N

, M
E

C
H

A
N

IC
A

L
: 0-4818)

15 D
R

A
FT

SM
A

N
, ST

R
U

C
T

U
R

A
L

: A
ll

draftsm
en

associated
w

ith
developm

ent of plans and patterns for structural form
s such

as
building, bridges and other com

m
ercial and industrial

structures;
and/or drafting of plans for installation of system

s and facilities
such as air-conditioning, heating, ventilating and plum

bing. (D
.O

.T
.

R
eferenceD

R
A

FT
SM

A
N

, ST
R

U
C

T
U

R
A

L
: 0-48.25)

16 D
R

A
FT

SM
A

N
, T

O
PO

G
R

A
PH

IC
A

L
: A

ll draftsm
en associated w

ith
landscape surveying and/or m

ap m
aking.

(D
.O

.T
. R

eference
D

R
A

FT
SM

A
N

, T
O

PO
G

R
A

PH
IC

A
L

: 0-48.26)

17 E
L

E
C

T
R

IC
 PO

W
E

R
 T

E
C

H
N

IC
IA

N
: A

ssists
or w

orks in support of
E

lectrical E
ngineer and deals w

ith m
ore com

plex and technical w
ork

than is norm
ally involved in equipm

ent operating
or repair w

ork.
A

pplies know
ledge of fundam

ental theory of electricity either
involv-

ing pow
er generation and distribution,

or electrical m
achinery and

equipm
ent m

anufacture. Participates in special research,
developm

ent
and/or production w

ork in accordance w
ith engineering

specifications.
(D

.O
.T

. R
eferenceD

eveloped from
 E

L
E

C
T

R
IC

A
L

 E
N

G
IN

E
E

R
;

0-17.01)

18 E
L

E
C

T
R

O
N

IC
S T

E
C

H
N

IC
IA

N
: A

ssists
or w

orks in support of
E

lectronic E
ngineers and deals w

ith
m

ore com
plex and technical

w
ork than is norm

ally involved in routine operating
or repair w

ork:
A

pplies know
ledge of fundam

ental theory of electronics. Participates
in special research, developm

ent, and/or production w
ork, in accord-

ance w
ith engineers' specifications.

(D
.O

.T
. R

eferenceD
eveloped

from
 E

L
E

C
T

R
O

N
IC

S E
N

G
IN

E
E

R
: 0-17.01)

19 E
ST

IM
A

T
O

R
 (M

A
N

U
FA

C
T

U
R

IN
G

)
:

Prepares production and/or
installation cost estim

ates for custom
ers by com

puting
costs of

labor, m
aterial, overhead, and equipm

ent installation of
m

anufac-
tured equipm

ent and products. (D
.O

.T
. R

eferenceD
eveloped from

IN
ST

A
L

L
A

T
IO

N
 E

N
G

IN
E

E
R

: A
 term

 applied to
an engineer w

ho
specializes in installing equipm

ent
as a m

anufacturer's represen-
tative.)

20 E
ST

IM
A

T
O

R
 (N

O
N

M
A

N
U

FA
C

T
U

R
IN

G
)

: C
om

putes labor, m
aterial

and equipm
ent installation costs to prepare bids for contractors for

construction, construction w
ork or as an estim

ate for custom
ers.

(D
.O

.T
. R

eferenceE
ST

IM
A

T
O

R
: 0-68.64)

21 FIN
G

E
R

PR
IN

T
 C

L
A

SSIFIE
R

: A
nalyzes and classifies

fingerprints
for identification purposes utilizing skills acquired through

com
-

pletion of specialized training. (D
.O

.T
. R

eferenceFIN
G

E
R

PR
IN

T
C

L
A

SSIFIE
R

: 0-66.33)

22 FIX
T

U
R

E
 D

E
SIG

N
E

R
: D

raw
s and designs furniturefixtures and

equipm
ent in accordance w

ith custom
er's w

ishes fitness for proposed
use and m

oney to be expended.
(D

.O
.T

. R
eferenceFIX

T
U

R
E

D
E

SIG
N

E
R

: 0-46.11)

23 FU
R

N
IT

U
R

E
 D

E
SIG

N
E

R
: D

esigns new
 furniture for m

anufacture
and lays out alterations to be m

ade on furniture to be com
pleted.

D
raw

s freehand and w
ith instrum

ents. (D
.O

.T
. R

eferenceFU
R

N
I-

T
U

R
E

 D
E

SIG
N

E
R

: 0-46.12)

24 G
R

E
Y

-G
O

O
D

S T
E

ST
E

R
: T

ests grey-goods to determ
ine if they are

of proper quality for dyeing, printing and finishing. (D
.O

.T
. R

e-
ferenceG

R
E

Y
-G

O
O

D
S T

E
ST

E
R

: 0-50.33)

25 IN
D

U
ST

R
IA

L
 T

E
C

H
N

IC
IA

N
: A

ssists or w
orks in support of Indus-

trial E
ngineers and deals w

ith pi oblem
s of efficient use of m

en,
m

aterials and m
achines in m

ass production process: Participates in



determ
ining layout of m

achinery and
equipm

ent, planning flow
 of

w
ork and m

aking statistical studies and
analysis of production costs

in accordance w
ith engineers' specifications.

(D
.O

.T
. R

eference
D

erived from
 IN

D
U

ST
R

IA
L

 E
N

G
IN

E
E

R
:

0-18.01)

26 IN
ST

R
U

C
T

O
R

 O
F T

R
A

IN
E

E
S: Instructs

apprentices or trainees,
in an industrial establishm

ent in occupations
or skills concerned w

ith
industrial processes. Plans and conducts classroom

 and
on-the-job

training program
s. U

ses textbooks, training m
anuals, m

anufacturing,
or processing equipm

ent, and other training m
aterials. E

xercises
a

qualifying com
bination of practical experience and academ

ic educa-
tion. (D

.O
.T

. R
eferenceD

eveloped from
 T

E
A

C
H

E
R

, V
O

C
A

T
IO

N
-

A
L

 T
R

A
IN

IN
G

: 0-32.30)

27 IN
ST

R
U

M
E

N
T

 M
A

N
: Sets

up, adjusts, altd operates an engineer's
level, transit and other surveying instrum

ents to establish
angles

and elevations for construction, m
ap m

aking, m
ining

or other pur-
poses. (D

.O
.T

. R
eference--IN

ST
R

U
M

E
N

T
 M

A
N

: 0-64.30)

28 L
A

B
O

R
A

T
O

R
Y

 A
SSIST

A
N

T
: Perform

s physical
tests on technical

m
aterials used throughout a utility pow

er system
 to

assure their
adherence

to
specification.

(D
.O

.T
. R

eferenceL
A

B
O

R
A

T
O

R
Y

A
SSIST

A
N

T
 I:0-50.71)

29 L
A

B
. A

SSIST
., M

E
T

A
L

L
U

R
G

IC
A

L
: C

ollects
and prepares statistical

data for use by m
etallurgist. A

nalyzes laboratory
test, review

s
furnished log sheets, and issues technical advice

from
 production

laboratories.
(D

.O
.T

.
R

eferenceL
A

B
O

R
A

T
O

R
Y

A
SSIST

A
N

T
,

M
E

T
A

L
L

U
R

G
IC

A
L

: 9-50.27)

30 L
A

B
O

R
A

T
O

R
Y

 T
E

ST
E

R
, C

O
T

T
O

N
:

C
onducts laboratory tests of

yarn, cotton and cloth to determ
ine their strength and quality.

(D
.O

.T
. R

eferenceL
A

B
O

R
A

T
O

R
Y

 T
E

ST
E

R
 I:

0-50.41)

31 L
A

B
O

R
A

T
O

R
Y

 T
E

ST
E

R
, FO

O
D

: Perform
s

a variety of chem
ical

tests under supervision of food
chem

ist.
(D

.O
.T

. R
eference

L
A

B
O

R
A

T
O

R
Y

 T
E

ST
E

R
, FO

O
D

: 0-50.46)

32 L
A

B
. T

E
ST

E
R

, SY
N

T
H

E
T

IC
 FIB

E
R

: Prepares
and photographs

for analysis, m
icroscope slides of

rayon or other synthetic fiber
threads. (D

.O
.T

. R
e;erenceL

A
B

O
R

A
T

O
R

Y
 T

E
ST

E
R

:
0-50.93)

33 M
A

T
H

E
M

A
T

IC
S T

E
C

H
N

IC
IA

N
: A

ssists and
w

orks in support of
M

athem
aticians: Participates in solving problem

s in
higher m

athe-
m

atics incidental
to

investigation,
developm

ental, and research
w

ork in scientific fields, such as engineering, physics,
etc. Perform

s
duties in accordance w

ith m
athem

atician's instructions
and specifi-

cations. (D
.O

.T
. R

eferenceD
eveloped from

 M
A

T
H

E
M

A
T

IC
IA

N
:

0-36.76)

34 M
E

C
H

A
N

IC
A

L
 T

E
C

H
N

IC
IA

N
: A

ssists
or w

orks in support of
M

echanical E
ngineers and deals w

ith
m

ore com
plex and technical

w
ork than is norm

ally involved in m
achine

operating or m
echanical

repairing: Participates in assem
bly and testing

of industrial equip-
m

ent, m
echanical devices, m

achines,
or tools. E

ngages in activities
involving use of special instrum

ents, tools and
devices in conform

ance
w

ith engineers' or m
anufacturer' specifications.

(D
.O

.T
. R

eference
D

eveloped from
 M

E
C

H
A

N
IC

A
L

 E
N

G
IN

E
E

R
:

0-19.01)

36 PA
IN

T
 T

E
ST

E
R

: C
onducts

a series of tests of batches of paints,
enam

els, and lacquers to determ
ine if products

m
eet standards.

(D
. 0. T

. R
eferencePA

IN
T

 T
E

ST
E

R
: 0-50.38)

36 PA
PE

R
 T

E
ST

E
R

: T
ests sam

ple sheets from
 each

run of paper for
physical properties and finish to control quality and

uniform
ity of

paper, using standard testing equipm
ent.

(D
.O

.T
. R

eference
PA

PE
R

 T
E

ST
E

R
: 0-50.50)

37 PR
O

C
E

SS-D
E

SC
R

IPT
IO

N
 W

R
IT

E
R

: Prepares
descriptions of w

ork
m

ethods and processes to be follow
ed in

an industrial establishm
ent.

(D
.O

.T
. R

eferencePR
O

C
E

SS-D
E

SC
R

IPT
IO

N
 W

R
IT

E
R

:
0-68.68)

38 PR
O

D
U

C
T

IO
N

 PL
A

N
N

E
R

: Plans production schedules
for m

anufac-
ture of industrial products.

(D
.O

.T
. R

eferencePR
O

D
U

C
T

IO
N

PL
A

N
N

E
R

: 0-68.50)

39 PR
O

G
R

A
M

M
E

R
: D

evelops and prepares diagram
s and plans for

solution of m
athem

atical, business, scientific and technical problem
s,

by m
eans of autom

atic data processing m
achines. (D

.O
.T

. R
eference

PR
O

G
R

A
M

M
E

R
, C

H
IE

F : 0-69.981)

40 PR
O

JE
C

T
 PL

A
N

N
E

R
, D

A
T

A
 PR

O
C

.: Participates in planning
and

directing installation, m
odification and operation of m

achine data-
processing

system
s.

(D
.O

.T
. R

eferencePR
O

JE
C

T
 PL

A
N

N
E

R
,

D
A

T
A

-PR
O

C
E

SSIN
G

 SY
ST

E
M

: 0-68.505)

41 Q
U

A
L

IT
Y

 C
O

N
T

R
O

L
 T

E
C

H
N

IC
IA

N
: C

om
piles and analyzes statis-

tical quality control data to determ
ine frequency and types of de-

fects w
hich cause rejected or substandard production (seconds).

Investigates production operations to determ
ine

necessary corrective
m

easures to apply to m
achine or processing operations. Participates

in preparing procedures and standards for product inspection. C
hecks

causes for excessive variation from
 norm

al am
ounts of w

aste and
scrap. (D

.O
.T

. R
eferenceD

eveloped from
 D

IR
E

C
T

O
R

, Q
U

A
L

IT
Y

C
O

N
T

R
O

L
: 0-18.01)

42 R
A

D
IO

/T
V

 T
R

A
N

SM
IT

T
IN

G
 T

E
C

H
. C

ontrols the operation of and
repairs com

m
unications transm

itters; adjusts equipm
ent associated

w
ith private and netw

ork radio and television transm
itting; and

assum
es responsibility for com

pliance w
ith federal regulations.

(D
.O

.T
. R

eferenceD
eveloped from

 R
A

D
IO

 O
PE

R
A

T
O

R
: 0-61.30)87



43 SA
FE

T
Y

 T
E

C
H

N
IC

IA
N

: Inspects m
achinery, equipm

ent and w
ork-

ing conditions in establishm
ent for hazards to w

orkers to prevent
accidents and

fires. D
eterm

ines if the establishm
ent's safety rules

and regulations are being observed and if accident prevention devices
are being used. R

eports unsafe conditions; m
akes recom

m
endations;

investigates accidents; and studies causes. M
ay m

aintain fire pre-
vention and first aid equipm

ent and supplies; and m
ay conduct

safety training classes and m
eetings. (D

.O
.T

. R
eferenceD

eveloped
from

 SA
FE

T
Y

 IN
SPE

C
T

O
R

: 0-79.04)

44 SA
N

IT
A

T
IO

N
 T

E
C

H
N

IC
IA

N
: R

esponsible for firm
's adherence to

sanitation standards set by the plant or as established by local state,
and Federal law

s. M
ay supervise w

orkers engaged in cleaning
utensils, vessels, equipm

ent, etc., used in m
anufacturing or proces-

sing. M
ay direct porters in clean-up duties required to m

aintain
physical plant and facilities in desired sanitary condition. H

as
know

ledge of appropriate cleaning agents, detergents, insecticides,
disinfectants and/or sterilization m

ethods.
(D

.O
.T

. R
eference

D
eveloped from

 SA
N

IT
A

R
Y

-A
N

D
-SA

FE
T

Y
 IN

SPE
C

T
O

R
: 0-95.93)

45 SC
IE

N
T

IFIC
 H

E
L

PE
R

: A
ssists Scientists in research w

ork by per-
form

ing various duties relating to type of research involved, and
in accordance w

ith scientists' instructions and specifications. (D
,O

.T
.

R
eferenceSC

IE
N

T
IFIC

 H
E

L
PE

R
: 0-50.23)

46 SH
E

E
T

-M
E

T
A

L
 T

E
C

H
N

IC
IA

N
: A

ssists or w
orks in support of sheet-

M
etal E

ngineer and engages in w
ork m

ore com
plex and tee m

ical
than is norm

ally required of sheet-m
etal craftsm

en. A
pplies know

l-
edge of fundam

ental principles of sheet m
etal fabrications and

installation in conform
ance w

ith E
ngineers' specifications. (D

.O
.T

.
R

eferenceD
eveloped from

 SH
E

E
T

-M
E

T
A

L
 E

N
G

IN
E

E
R

: 0-19.01)

47 SPE
C

. W
R

IT
E

R
, E

L
E

C
T

. D
E

V
IC

E
S: L

ists m
easurem

ents required and
m

aterials needed for constructing electrical devices in accordance
w

ith specifications of E
lectrical E

ngineer and/or electrical drafts-
m

an. (D
.O

.T
. R

eferenceSPE
C

IFIC
A

T
IO

N
 W

R
IT

E
R

, E
L

E
C

T
R

I-
C

A
L

 D
E

V
IC

E
S: 0-68.61)

88

48 SY
ST

E
M

S A
N

A
L

Y
ST

: D
evises com

puter system
 requirem

ents and
lay-out, and develops procedures to process data by m

eans of auto-
m

atic data-processing equipm
ent.

(D
.O

.T
. R

eferenceSY
ST

E
M

S
A

N
A

L
Y

ST
: 0-69.985)

49 T
E

ST
E

R
: M

easures tensil strength, hardness and other physical pro-
perties of m

etal specim
ens follow

ing a prescribed series of opera-
tions on various types of testing m

achines. (D
. 0. T

. R
eference

T
E

ST
E

R
: 0-50.55)

50 T
IM

E
-ST

U
D

Y
 M

A
N

: O
bserves, records and m

akes standard calcula-
tions of tim

e involved in perform
ing the less difficult industrial

operations. (D
.O

.T
. R

eferenceT
IM

E
-ST

U
D

Y
 M

A
N

: 0-68.73)
51 T

O
O

L
 D

E
SIG

N
E

R
 : D

esigns special tools and fixtures such as boring
bars and m

illing m
achine tools. Frequently is required to have the

abilities of a m
achinist, using types of tools he designs and m

ay do
drafting. (D

.O
.T

. R
eferenceT

O
O

L
 D

E
SIG

N
E

R
: 0-48.41)

52 W
E

L
D

IN
G

 T
E

C
H

N
IC

IA
N

: A
ssists or w

orks in support of W
elding

E
ngineer and deals w

ith m
ore com

plex and technical w
ork than is

norm
ally required of w

elders: A
pplies know

ledge of fundam
ental

physical properties of m
etals in determ

ining kinds of m
etals to be

used, effects of heat, w
elding process to em

ploy, or types of w
elding

equipm
ent to be used. Inspects test-w

elded parts and studies defects
or for conform

ance w
ith engineers' specifications.

(D
.O

.T
. R

efer-
enceD

eveloped from
 W

E
L

D
IN

G
 E

N
G

IN
E

E
R

: 0-19.05)
53 W

R
IT

E
R

, T
E

C
H

. PU
B

L
IC

A
T

IO
N

S: Prepares technical m
anuals,

bulletins, and other publications.
(D

.O
.T

. R
eferenceW

R
IT

E
R

,
T

E
C

H
N

IC
A

L
 PU

B
L

IC
A

T
IO

N
S: 0-06.90)

54 X
-R

A
Y

 T
E

C
H

., IN
D

U
ST

R
IA

L
: X

-R
ay photographs m

etal castings,
w

eldm
ents, m

etal sam
ples, m

etal parts, etc., to detect im
perfections.

(D
.O

.T
. R

eferenceX
-R

A
Y

 T
E

C
H

N
IC

IA
N

: 0-50.40)

55 Y
A

R
N

 T
E

ST
E

R
: E

xam
ines the yarn used in various processes to

determ
ine its standard of quality, strength, w

eight, tw
ist per inch,

and
other

physical
characteristics.

(D
.O

.T
. R

eferenceY
A

R
N

T
E

ST
E

R
: 0-50.43)



A
PPE

N
D

IX
 G

S
K

ILLE
D

 O
C

C
U

P
A

T
IO

N
S

 S
U

R
V

E
Y

E
D

Survey T
itle N

um
bers and D

efinitions w
ith C

ross-R
eferences

T
o the D

IC
T

IO
N

A
R

Y
 O

F O
C

C
U

PA
T

IO
N

A
L

 T
IT

L
E

S and D
.O

.T
. C

odes

56 A
IR

-C
O

N
D

IT
IO

N
 &

 R
E

FR
IG

. M
E

C
H

A
N

IC
: Installs, m

aintains, and
repairs refrigeration equipm

ent used in refrigerating plants, for
conditioning air, and for cooling w

ater in buildings. Installations
are

m
ade in accordance w

ith blueprints, specifications, sketches, and/or
T

echnician's or E
ngineer's

instructions.
(D

.O
.T

. R
eferenceR

E
-

FR
IG

E
R

A
T

IO
N

 M
E

C
H

A
N

IC
: 5-83.941)

57 B
A

K
E

R
: Produces finished baked goods, such

as bread, cakes, cookies,
pasteries, and pies: M

easures and m
ixes ingredients; form

s dough;
and bakes products in ovens regulating and tim

ing
oven tem

perature.
(D

.O
.T

. R
eferenceB

A
K

E
R

: 4-01.100)

58 C
A

B
IN

E
T

M
A

K
E

R
: Perform

s operations, such
as cutting, shaping,

and m
ay do assem

bling, in the m
anufacture of w

ooden furniture:
Interprets w

ork orders, draw
ings and blueprints; seleftts stock, lays

out w
ork, plans sequence of cutting and shaping.

?erates such
w

oodw
orking m

achines as band-saw
, jointer, m

ortiser,tenoner, nold-
er, router, etc. (D

.O
.T

. R
eferenceC

A
B

IN
E

T
 M

A
K

E
R

: 4-32.100)

59 C
A

R
PE

N
T

E
R

: C
uts, fits, and installs fram

ing, m
oldings

sheathing,
floors, baseboards, doors, w

indow
s and fram

es, paneling
and cabinets,

and perform
s a variety of other duties requiring the skillful

use of
carpenters tools. Includes FIN

ISH
 A

N
D

 R
O

U
G

H
 carpenters, fore-

m
en and supervisors, (does not include helpers). (D

.O
.T

. R
eference

D
eveloped from

 carpenters in the three digit code C
A

R
PE

N
T

E
R

S;
5-25.)

60 C
U

T
T

IN
G

&
C

R
E

A
SIN

G
 PR

E
SSM

E
N

: Sets
up,

adjusts
and

operates or directs operation of a platen or cylinder-type cutting and
creasing press to m

ake box blanks from
 cardboard and paperboard.

Installs and positions cutting and scoring dies. (D
.O

.T
. R

eference
C

U
T

T
IN

G
A

N
D

C
R

E
A

SIN
G

 PR
E

SSM
A

N
: 4-42.316)

61 D
IE

SE
L

 M
E

C
H

A
N

IC
: M

aintains and repairs D
iesel engines used

to
pow

er such equipm
ent as construction m

achinery, trucks, buses,
electric generators, pum

ps and ships: D
iagnoses trouble, disassem

-
bles engines, and exam

ines parts for defects and excessive
w

ear.
R

econditions and replaces parts. Includes forem
en and supervisors.

(D
.O

.T
. R

eferenceD
IE

SE
L

 M
E

C
H

A
N

IC
: 5-83.931)

62 E
L

E
C

T
R

IC
IA

N
: L

ays out, assem
bles, installs, and/or tests appliances,

electrical w
iring, fixtures, apparatus, control equipm

ent, etc.; Plans
proposed installations and/or repair w

ork from
 blueprints and w

iring
diagram

s. (includes all electrical installers, assem
blers, testers, and

w
iring w

orkers w
ho are required to utilize a basic know

ledge of the
principles

of
electricity.)

(D
.O

.T
.

R
eferenceE

L
E

C
T

R
IC

IA
N

:
4-97.010)

63 FIN
ISH

E
R

, FU
R

N
IT

U
R

E
: A

pplies coats of stain, filler, varnish, or
lacquer to w

ooden articles of furniture. Prepares surfaces for each
successive coat and polishes and final coat to a satin or high-luster
finish. (D

.O
.T

. R
eferenceFIN

ISH
E

R
: 5-16.710)

64 H
E

A
T

 T
R

E
A

T
E

R
: A

lters the physical and chem
ical properties of

steel and/or other m
etal alloys to produce .a specified degree of

hardness, toughness, or strength by a process of controlled heating
and cooling. (D

.O
.T

. R
eferenceD

eveloped from
 a com

bination of
definitions included under the three digit designation for H

E
A

T
T

R
E

A
T

E
R

S, A
N

N
E

A
L

E
R

S, A
N

D
 T

E
M

PE
R

E
R

S: 4-87.)

65 K
N

IFE
 G

R
IN

D
E

R
: G

rinds and sharpens on pow
er-driven grinding

m
achines variously shaped knives and cutters used on w

oodw
orking

m
achines. (D

.O
.T

. R
eferenceK

N
IFE

 G
R

IN
D

E
R

: 5-84.130)

66 K
N

IT
T

IN
G

M
A

C
H

IN
E

 FIX
E

R
: A

ny w
orker w

ho sets up, adjusts
and repairs a knitting m

achine, of one type or another, w
hich is

used in knitting stockings, garm
ents and cloth: R

eplaces w
orn knit-

ting m
achine parts. W

ork m
ay be perform

ed on either full-fashion,
circular or seam

less knitting m
achines. (D

.O
.T

. R
eferenceK

N
IT

-
T

IN
G

M
A

C
H

IN
E

 FIX
E

R
: 5-83.322)

67 L
O

O
M

 FIX
E

R
: Inspects, m

aintains, and repairs loom
s: Puts in new

harness straps and replaces w
orn out shuttles. Installs new

 w
arp

beam
s and sets harness, reed, and drop-w

ires into position, and ties
w

arp ends on to cloth beam
. (D

.O
.T

. R
eferenceL

O
O

M
 FIX

E
R

:
4-16.010)

68 M
A

C
H

IN
E

-A
D

JU
ST

E
R

-FIX
E

R
: Sets up, regulates and/or repairs

cigarette m
aking, packaging, and tobacco processing m

achines.

89



E
xam

ines m
achines for faulty operation and determ

ines w
hether

adjustm
ents or repairs are necessary. D

ism
antles m

achines and re-
places dam

aged or w
orn parts. U

ses a variety of handtools in ad-
justing, fitting, or replacing parts, fixtures, or attachm

ents. (D
.O

.T
.

R
eferenceD

eveloped
from

C
IG

A
R

E
T

T
E

-M
A

K
IN

G
-M

A
C

H
IN

E
A

D
JU

ST
E

R
: 5-83.641)

69 M
A

C
H

IN
IST

: C
onstructs and repairs m

etal parts, tools, and/or m
a-

chines using any one or com
bination of m

etal-w
orking m

achines such
as lathe, m

illing m
achine, planer, shaper, etc.: U

nderstands shop
m

athem
atics and interprets blueprints and specifications; is fam

iliar
w

ith w
orking properties of various m

etals; shapes m
etal parts to

precise dim
ensions w

ithin prescribed tolerances. (D
.O

.T
. R

eference
D

eveloped from
 a com

bination of definitions included under the three
digit designation for M

A
C

H
IN

IST
: 4-75.)

70 M
O

L
D

E
R

-C
O

R
E

M
A

K
E

R
: W

orkers ergaged in
one or both of the

follow
ing activities: M

olderm
akes, m

olds by hand or m
achine for

casting m
etal. C

orem
akerm

akes sand cores used in m
olds to form

hollow
s or holes in m

etal castings. (D
.O

.T
. R

eference D
eveloped

from
 a com

bination of definitions included under the three digit de-
signation for M

O
L

D
E

R
: 4-81.and C

O
R

E
M

A
K

E
R

: 4-82.010)

71 M
A

ST
E

R
 D

Y
E

R
: Plans and supervises all dying w

ork: C
om

pares
custom

ers' sam
ples w

ith color card, and sorts sam
ples and orders

received according to the type of goods, process and color required.
Supervises and participates in m

ixing of dyes, com
paring dyed

sam
ples, and m

aking dye changes.
(D

.O
.T

. R
eferenceD

Y
E

R
,

M
A

ST
E

R
: 5-18.010)

72 O
FFSE

T
-PR

E
SS M

A
N

: M
akes ready and tends an offset-printing

press that im
prints stock sheets w

ith illustration or typed m
aterial

from
 lithograph plates. R

uns several sheets through press to prepare
proofs; exam

ines proofs for flaw
s; and cleans plate or cylinder to

correct any flaw
s found. (A

ll w
orkers w

ho operate an offset press
are included in this position, even though the w

orker m
ay also

operate other types of printing presses.)
(D

.O
.T

. R
eference

O
FFSE

T
-PR

E
SS M

A
N

: 4-48.050)

73 PA
T

T
E

R
N

 C
U

T
T

E
R

: C
uts com

plete sets of patterns, for each size
garm

ent to be m
ade, from

 heavy paper using knife or scissors: In-
creases or decreases certain dim

ensions to m
odify patterns m

ade by
Patternm

aker for garm
ents of different sizes. (D

oes not include
sem

iskilled cloth cutting m
achine operators.)

(D
.O

.T
. R

eference
PA

T
T

E
R

N
 C

U
T

T
E

R
: 4.27.421)

74 PA
T

T
E

R
N

M
A

K
E

R
, C

L
O

T
H

: D
raw

s outline of garm
ent parts on paper

from
 w

hich cloth pieces are cut, using sam
ple pieces, sketches or

specifications as guides: M
ay cut pattern pieces. M

arks identification
of

part
on

patterns.
(D

.O
.T

.
R

eferencePA
T

T
E

R
N

M
A

K
E

R
:

4-27.432)

90

75 PA
T

T
E

R
N

M
A

K
E

R
, FU

R
N

IT
U

R
E

: L
ays out patterns of furniture

parts on paper, stock, or plyw
ood and operates various w

ood w
ork-

ing m
achines to cut out the patterns and fashion them

 for use.
D

raw
s or traces from

 blueprints outlines of parts. M
arks identifi-

cation of part on patterns. (D
.O

.T
. R

eferencePA
T

T
E

R
N

M
A

K
E

R
:

5-17.080)

76 PH
O

T
O

L
IT

H
O

G
R

A
PH

E
R

: Photographs
in

artificial
light either

illustrations or typeset m
aterial to prepare a positive print for use

in lithographic printing, enlarging or reducing print to desired size.
(D

.O
.T

. R
eferencePH

O
T

O
L

IT
H

O
G

R
A

PH
E

R
: 4-46.200)

77 PIPE
-ST

E
A

M
 FIT

T
E

R
: Installs, bends, cuts, and threads air, w

ater,
and gas pipes and fittings in a m

anufacturing establishm
ent; and/or

installs pipes and equipm
ent that m

ust w
ithstand high pressure for

distribution of steam
. (D

.O
.T

. R
eferenceD

eveloped from
 a com

-
bination of definitions included under the three digit designation
for PL

U
M

B
E

R
S, G

A
S FIT

T
E

R
S, A

N
D

 ST
E

A
M

 FIT
T

E
R

S:
5-30.)

78 PL
A

T
E

R
: C

overs m
etal objects electrolytically w

ith a coating of
nickel, chrom

ium
, cadm

ium
, or other m

etal to provide a corrosion-
protective coating, to build up w

orn surfaces, or for other purposes.
(D

.O
.T

. R
eferencePL

A
T

E
R

: 4-74.010)

79 PR
IN

T
E

R
: Perform

s any one or com
bination of duties concerned w

ith
hand and/or m

achine setting of type, assem
bling of type and cuts

in chases, perforating strips of type-casting-control paper, and re-
lated duties prior to printing operations. (Includes all printers w

ho
have com

pleted apprenticeship training, and also all w
orkers cur-

rently undergoing training as apprentice printers.) (D
.O

.T
. R

efer-
encePR

IN
T

E
R

: 4-44.010 com
bined w

ith PR
IN

T
E

R
 A

PPR
E

N
-

T
IC

E
: 7-09.010)

80 SE
W

IN
G

-M
A

C
H

IN
E

 R
E

PA
IR

M
A

N
: Inspects,

lubricates,
adjusts

and repairs sew
ing m

achines in sew
ing departm

ents of apparel, tex-
tile &

 furniture upholstering: R
egulates length of stroke of needle

and horizontal m
ovem

ent of feeding m
echanism

. R
eplaces or repairs

w
orn parts.

(D
.O

.T
. R

eferenceSE
W

IN
G

-M
A

C
H

IN
E

 R
E

PA
IR

-
M

A
N

: 5-83.641)

81 SH
E

E
T

-M
E

T
A

L
 W

O
R

K
E

R
: Studies draw

ings and specifications of
articles to be m

ade and outlines dim
ensions of parts on sheet-m

etal:
O

perates sheet-m
etal fabricating m

achines and uses tools and equip-
m

ent required for the trade. (D
.O

.T
. R

eferenceSH
E

E
T

-M
E

T
A

L
W

O
R

K
E

R
: 4-80.010)

82 SPIN
N

IN
G

-FR
A

M
E

 FIX
E

R
: M

aintains and repairs spinning m
a-

chines in good w
orking condition: M

akes repairs and replaces
spindles, rollers, guides, gears, pulleys, etc. (A

ll w
orkers engaged in

m
aintaining spining fram

es are included in this position, even though



the Spinning-Fram
e Fixer m

ay also w
ork on other sim

ilar types of
m

achines.) (D
.O

.T
. R

eferenceD
eveloped from

 M
A

C
H

IN
E

 FIX
E

R
:

5-83.324)

83 T
O

O
L

-A
N

D
-D

IE
 M

A
K

E
R

: C
onstructs, m

aintains, and repairs m
achine

shop tools, jigs, fixtures, and instrum
ents; and/or dies used for for-

ging, punching, stam
ping and other m

etal form
ing w

ork. C
alibrates

tools, instrum
ents, etc., and/or dies according to specifications. Is

fam
iliar w

ith w
orking properties of various m

etals. O
perates various

m
achine tools, perform

ing lay-out w
ork, and fitting and assem

bling
parts in accordance w

ith specifications or needs. (D
.O

.T
. R

eference
T

O
O

L
-A

N
D

-D
IE

 M
A

K
E

R
: 4-76.040)

84 T
O

O
L

-G
R

IN
D

E
R

 O
PE

R
A

T
O

R
: Sharpens cutting tools, jigs, and fix-

tures w
ith a m

odified universal grinder, using variously shaped
abrasive w

heels: Frequently required to w
ork to tolerances

as close
as 0.002 inch, using optical or m

echanical precision m
easuring

devices.
(D

.O
.T

.
R

eferenceT
O

O
L

-G
R

IN
D

E
R

O
PE

R
A

T
O

R
:

5-84.110)

85 T
R

U
C

K
 M

E
C

H
A

N
IC

: R
epairs and overhauls trucks perform

ing such
duties as diagnosing trouble, disassem

bling and overhauling
engines,

transm
issions, clutches and other assem

blies. R
epairs

or replaces
w

orn or broken parts. Includes forem
en and supervisors. (D

. 0. T
.

R
eference

T
R

U
C

K
 M

E
C

H
A

N
IC

: 5-81.030)

86 U
PH

O
L

ST
E

R
E

R
: Installs, arranges and

secures springs, padding,
and covering m

aterial such as cloth or leather to fram
es of chairs,

couches and other furniture: (D
uties of this job

vary from
 one

plant to another. In sm
aller firm

s the upholsterer
m

ay com
plete all

phases of the job, w
hile in larger establishm

ents the upholsterer m
ay

specialize in one phase or type of furniture. (D
.O

.T
. R

eference
U

PH
O

L
ST

E
R

E
R

 II: 4-35.720)

87 W
E

L
D

E
R

: W
elds m

etal parts by using one or m
ore of the follow

ing
types of w

elding: A
cetylene (oxyacetyline torch), electric-arc, atom

ic
(atom

ic-h; .;rogen-arc w
elder), and/or helium

-arc (inert-gas w
elder).

(D
.O

.T
. R

eferenceD
eveloped from

 a com
bination of definitions in-

cluded under the three digit designation for W
E

L
D

E
R

: 4-85.)

A
PPE

N
D

IX
 H

C
O

N
C

E
N

T
R

A
T

IO
N

 O
F

 S
E

LE
C

T
E

D
 IN

D
U

S
T

R
IE

S

IN
 N

O
R

T
H

 C
A

R
O

LIN
A

U
sing the N

orth C
arolina D

irectory of M
anufacturing Firm

s-1960 and
the 1962 supplem

ent,* em
ploym

ent w
as estim

ated and tabulated for selected
industry classifications by counties. Sum

m
aries of the tabulations are

show
n on the seven m

aps w
hich follow

.

* N
orth C

arolina D
epartm

ent of L
abor, D

ivision of Statistics, N
orth C

arolina D
irectory

of M
anufacturing Firm

a, R
aleigh, 1960, and 1962 Supplem

ent
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F
IG

. H
-1.

R
elative C

oncentration of
E

m
ploym

ent in the C
H

E
M

IC
A

LS
 A

N
D

A
LLIE

D
 P

R
O

D
U

C
T

S
Industry, 1960

N
O

R
T

H
 C

A
R

O
L

IN
A

92

E
D

L
ocation .f Indostrial E

ducation C
enters

R
elatively large em

ploym
ent

R
elatively m

edium
s em

ploym
ent

R
elatively sm

all or no em
ploym

ent

Index num
ber--E

ach index num
ber

represents 25 em
ployees. A

n hid=
 num

ber of
50, for exam

ple, w
cutd indicate

an em
ploym

ent of 1250 people.



F
IG

. H
-2.

R
elative C

oncentration of E
m

ploym
ent in the F

O
O

D
 A

N
D

 K
IN

D
R

E
D

 P
R

O
D

U
C

T
S

 Industry, 1960

N
O

R
T

H
 C

A
R

O
L

IN
A

.
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.

N
om
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oo

A
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0

111111W
hod.

i
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a
am

m
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ent
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m
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....%
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L
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)
1
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Index num
berE

ach index num
ber represents 25 em

ployees. A
n index num

ber of 50, for exam
ple, w

ould indicate an em
ploym

ent of 1250 people.
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represents 25 em
ployers. A

n index num
ber
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ple, w

ould
indicate an em
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ent of

1250 people.
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M
ethod of E

stim
ating S

tudent P
otential

T
he President's C

om
m

ission on H
igher E

ducation' in 1947 observed
that

at least 49 per cent of the population had the ability to com
plete the four-

teenth grade level and 32 per cent had the ability to com
plete advanced

studies. H
ence, 17 per cent (the difference betw

een the above percentages)
of the population is the student potential for com

pleting
as m

uch as, but
not exceeding, tw

o years of post-high school curricula.
It w

as estim
ated in a study' in C

onnecticut that at least one-half of the
student potential for tw

o-year curricula, 8.5 per cent of the population, is
technical-curricula student potential.

U
sing the above findings, student potential for N

orth C
arolina

w
as com

-
puted as follow

s. T
he num

ber of 18 years olds' for 1966
w

as estim
ated, using

the num
ber of 12 year olds' enum

erated in the 1960 C
ensus of Population.

T
he age for first-year students is predom

inately 18
years. T

herefore, the
estim

ated num
ber of 18 year olds' (104,197) tim

es 8.5
per cent is the

student potential for the first-year enrollm
ent (8,859). T

his num
ber doubled

(17,718) is the student potential for the tw
o-year curricula of technical

type.
B

ased on the sm
all num

ber of fem
ales ilio

are currently enrolled in
technical curricula and the judgm

ent that this w
ill not change greatly by

1966, the student potential of 17,718 w
as reduced to 11,513. T

his
w

as com
-

puted from
 the estim

ate that 35 per cent of the total student potential
(over one half of the fem

ale population) is the num
ber of fem

ales w
ho

should not be considered at student potential. C
ensus data

are listed by
counties; thus, the student potential for each county

w
as com

puted.

I President's C
om

m
ission on H

igher E
ducation, H

igher E
ducation for D

em
ocracy, V

ol.
U

. S. G
overnm

ent Printing O
filce, W

ashington. D
. C

.. 1947.
'G

ordon N
. H

arrington, A
 Study of N

eed for T
echnical Institutes, State D

epartm
ent of

E
ducation. B

ul. N
o. in, H

artford, C
onnecticut, 1957. pp. 35 and 39.

M
ethod of E

stim
ating S

tudent D
em

and
E

m
erson stated in a recent publication' that "E

xperience has show
n that

in areas of reasonable population density and good transportation facilities
post-high school institutions of the technical institute type m

ight expect
to enroll 20 per cent of the high school graduates w

ho are not going to
college or professional schools." It w

as assum
ed that this situation w

ould
exist w

ithin about a thirty-m
ile radius of an Industrial E

ducation C
enter.

H
am

ilton' in a study of com
m

unity college areas delineated 55
areas in

the State, each of w
hich had a radius of 30 m

iles or less. Industrial E
duca-

tion C
enters are about centrally located in 20 of these areas. V

arious types
of data w

ere show
n for each area, including the anticipated num

ber of high
school graduates for 1965. A

n assum
ption in the study w

as that 50
per

cent of the high school graduate w
ould go on to college, either in the

local area or elsew
here.

H
ence, by applying the m

ethod reported by E
m

erson and the data
com

-
piled by H

am
ilton, the num

ber of students w
ho w

ould desire to enroll in
technical education w

as estim
ated for each of the 20 areas containing an

Industrial E
ducation C

enter. T
his is the student dem

and for the first-year
enrollm

ent for 1965. T
o determ

ine the total tw
o-year enrollm

ent for
technical education for 1966, a retention rate of 60

per cent of the first-
year enrollm

ent w
as assum

eda rate reported by E
m

erson.'

'L
ynn A

. E
m

erson, T
echnical T

raining B
eyond the H

igh School, V
ocational E

ducation
D

ivision. State D
epartm

ent of Public Instruction. R
aleigh. N

. C
., 1962, p. 33.

4 C
. H

orace H
am

ilton. "A
 study of C

om
m

unity C
ollege L

ocations and A
reas in N

orth
C

arolina (a sum
m

ary report)." D
epartm

ent of R
ural Sociology, N

orth C
arolina State C

ol
lege, R

aleigh. 1962.
'E

m
erson, op. cit. p. 31.

99



I-

tili tit fLW, rid
.1 VIII

: ill 1 Ai 111 II
iiiiiiiii Of

.
*ls

/
"ns tiia tili1lA

IleI

l il e
f Niff

,;lNV%

11 Pliiii:i Ai!

' II ri-111401._ I 1111! iiifr, i

tivVisolliogilto 'I, NY
1

0. i IA 1 luss ! ! dr
bum mitt ik

mit 111ZI 11101 N" I IF I I IF 1 I I IF ---11, NI

A bkvAd 1,4 low _ N411 1/1 bk./ 1141 Ilk- II

NI AintA It r 1 irrmorr
uvir 4 i 74 hvi Ili- A l-1 l- Ai

Iv' I 41 vve r.-to
101111111110 fr

VS\

la._ AM .44

)
IN.

I 1 f'o

4
bt

11111l1MII1

trw-4.

41141141/1610 011101W ION

is-444440,1144''


