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FOREWORD

This brief leaflet is presented to assist school administra-
tors, principals, supervisors of vocational programs,boards
of education, and others in the development of vocational-
technical area schools.

While technicians have been employed in manufacturing industries
for many years, their importance has become so great as to
cause, recently, many studies to be made relative to their

use., Some industries use as many as fifteen technicians per
engineer. An average estimate for all industries is five

per engineer, The Bureau of Labor Statistics has estimated

that between 1955-65 a total of 1,350,000 new technicans of
various classifications will be needed.

By a recent Congressional Act, funds have been made available
to the States on a 50-50 matching basis to develop area voca-
tional-technical schools., The funds may be used to provide
technical education below college grade in recognized
occupations requiring mathematical and scientific knowledge
in fields essential to national defense.

In view of the great shortages of technicians required to help
the United States keep its proper place in indusgtrial produc-
tion among the nations, schools are urged to give consideration
to developing technical education on an area basgis.

Arthur Carpenter,
Assistant Superintendent of
Public Instruction
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.,emph351zed

“[havlly require the.equivalent of -two years of full-ti

~In addition to the technician group, vocational-tech

+ . S¢ribed action in relationito them.
--designs,’

- Defining the (ccupations*

All occupations require-'some manipulative skills--mu
directed effectively to the performance of .tasks. A
also require some technical skills--mental effort ut
ing technical knowledge and understanding. Among th
concerned with the design, manufacture, sale, instal
servicing of a wide variety of prooucts are many Jjob

scular effort

11 occupations
ilized in apply-
¢ occupations
lation, and

5 in which some

manipulative skill is required but in which the technpical skills are

Such JObS are found also in the constru
the utilities field, in research laboratories, and i
ilhen these occupatlons lie below the level of the pr
engineer and scientist, they are frequently known as

nitechnical occupations. The payroll titles of these
variety.

The term "technician" is commonly used to designate
occupations, especially those of a semiprofessional
those occupations which are closely affiliated with
engineer, the term "engineering technician" is comin
use, indicating the higher level technician occupati

‘curriculum of technical-institute type.

include technical supervisory jobs, technical sales
specialist jobs, and others, which sometimes are not
within the category of technicians. Vocational-tech
also include many jobs which 'are technical in charac
of a limited scope and level

"y

Definition of Technician*

A general term applied to an individual who assists
details in a trade.or profession. Uses tools, instr
special devices to- ‘design, illustrate, fabricate, ma
and test ‘objects), materials, or equipment., Performs
and scientific operations reporting-on and/or carryi
-Examines and ev
;and .data; determrnes action to’be taken on
-assists in determlnlng 0r interpreting wor

analysis‘
among groups of wox

ﬁmalntalnlng harmonlouo relations

Y

*Selected from Circular No. 530, VOcaEiéﬁal~Technical
Amerlcan Industry. U. S. Department of Health, Edug
Offlce of Educatlon
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comparison of Technical Occupations With Skilled Crafts*
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Industrial :

¥Selected from Clrcular No. 9530, Vocational Technical E£ducation for
American Industry, U. S. Department of Health, Education, and
Jelfare, Office of Education.



Defining the Uccupationsi

All occupations require some manipulative skills--mu
directed effectively to the performance of tasks. A
also require some technical skills--mental effort ut
ing technical knowledge and understanding.
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General Requirements of Area Vocational -Technj]

Lcal Program

One or more less~than-college grade courses conduc
supervision on an organized class basis, classifie
able area vocational-technical program.

Courses must be designed to fit individuals for us
as highly skilled technicians in recognized occupa
scientific and mathematical knowledge in fields ne
national defense.

The program is made available to residents
the State Board.

Need for workers must be evident in the employment
or larger area as determined through survey.

The technical curriculum content is to be based on
the occupation.

Student selection shall be based on interests, apt
education and work experience. Enrollees will be
from post-high school group, but qualified twelfth
should not be excluded.

Students shall have the necessary general and scie
or such education made available in addition to te
lum without federal assistance.

Classes may be conducted during daytime or evening
ployed as well as employed ‘persons, based =n stude]
outlined in (g) above, :

Use of Funds (50-50 Matching)

Salaries and travel of staff and advisory committegd
tion of work experience. ;

rurchase, rental and maintenance of instructional ¢
Purchase of instructional supplies and teaching ai

Transportation of students when funds for matching
assessed tc students.

Studies and surveys relating to need for training,
follow-up.

Related instruction for apprentices in recognized
tions,

Tuition collected from students may be used to pay
tration, capital outlay, secretarial service, and
reimbursable from federal funds. Funds collected

of an aj

ted under public
5 as an approv-

eful employment
tions requiring
cessary for the

rea designated by
market in local

an analysis of

itudes, previous
selected mainly
grade students

ntific background
chnical curricu-

, and for unem-
nt selection as

»s, and coordina-

>quipment,
1s.

purposes are not

guidance and

technician cccupa--

costs of adminis-
rther items not

from students may

not be used to match federal funds used in the program.

To be reimbursable, the science, mathematics, tect
cation skills necessary to satisfactory performanc
occupation shall be taught as each applies to the

These courses, as ordinarily organized, are not re

nnology and commurii -

v in a technical

bccupational fielc.
imbursable,.




iHature of Jnstruction

“rograms to be approved shall be of less than college yrade in

that they are designed to lead to employment rather than prepa-
ration for further or higher education. The institution's announce-
ment of the program shall indicate this fact.

cducational Institutions In "Which
Area Vocational Technical Education
iMay Ee Offered

Titie VIII of the National Defense Act of 1958 provides that srea
programs are to be conducted under public supervision as direct
responsibilities of State Boards of Vocational Education, (3tate
Board of Public Instruction in Iowa). Programs, therefore, may be
set up in high schools, junior colleges, colleges, universities,
trade schools and technical schools. 1In establishing programs
consideration should be given to locating in institutions in whicn
qualltled students will be attracted. Consideration should also
be given to geographical location as well as proximity of industrisi
management and labor personnel. The last will insure assistance
needed in the original planning and the operation.

Surveying Needs For Technician Training

L. bSurveys to determine the need for training and the supply of
qualified traineés are essential requirements for organizing
area technical education,

<. In surveying the supply cf trainees, the determinatioun of
numbers of skilled and semiskilled workers who may be up-
graded should always be considered.

.. Before additional surveys are made, thorough use should be
made of data from such sources as the U. S. Census; Bureau
of Labor Statistics; industrial, trade or products associa-
tions; other State surveys; and survey:s of similar nature.

v. Appendix R is a sample survey form used in Connecticut. A
revised form will no doubt be used for each local situation.
item "2" above should be included on the form developed to
determine need for training, since employer and employee

groups will be best informed in regarcd to the pos . sibi 11ty of
upqradlno workers, {
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- Class Hours
FIRST¥EAR
First '‘Quartex .
Math I

¢ Report 'z
Physics I

Tech. Drawing I
Electricity T

Total

Second Quarter

Applled Tech. Math II

Chemistry I -
- Physics II
Tech, Drawing II
Electricity II
Electric Shop 1
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'“Third Quarter

spplied Tech. Math. III

"
"

Chemistry II
Physics III
Public Speaking
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BD.C. Machinery

Total

rlectrlcal Technology

it

S
600
A 20
g5 w7
=)ty
4 z
L il
CosL
By G
45810
45D
BE e
482
0 3
17

ww WWwor O
w W ONN O Es

20 10

‘Electronics Shop I

_Electronic Circuit

L - Labor
SEC
Firs

Ualicuilkusiil
llaterials

- Blectrie
Electronic
Electronic
B, C. Meas
Tlluminati

App%ied

Seco

Applied Calculus I

atory Hour
DND YEAR

t Quarter

fox-Engan,

ircuits
5 1
5 Shop I
hrements
on

Total

1d'Quarter

I

Economics (Not reimbursable)

A. C. Machinery
Electronics Il

Electrical Layout
Applications I

2SR

Industrial Organiz
& Managemel
SMachinery II
° DMotor Cont
Electronics 111
Instrumentation &
Electronic Circuit
Applicatiol
A, C, Measurements
Applied MNath.

&, C,

o=

Design
and

Total
th Quarter
ation ‘
pad

and
rols

pRIEI

Total

Centrol Lab.
ry &

2:'\

rd

OSSN

(FV]

18

C

o T~ L A

N W W

WNO MWD S

O

SES 0 6 O

P

LG P o e

L W W



dechanical Technology

< - Class Hours L - Laboratory Hours
FIRST YEAR SECOND YEAR
First Quarter e |7 First Quarter et o
Applled Tech. Math. I 9.0 Applied Calculus I C .
Physics I 4 2 Strength of Materials 6 i
Tech, Drawing 1 0 . Materials of Engin. D
Machine Shop I D= Machine Shop IV 9 3
Tech. Report Writ. 4 O Manufacturing Processes i
Electricity I 4 2 Mechanisms 3 3
Total 17 13 Total 23 '€
Second Quarter s N Second (Quarter S -
Applled Tech. Math. II - Applied Calculus 1I 4 C
Chemistry I 4 2 " Fluid Mechanics 4 £
p Physics II 4 2 Economics - ALELY
Technical Drawing (Not reimb.) 4 O
II Q.8 Machine Design I o
Machine Shop II 03 Y Shop g 3
Electricity I o nidid Methods Time Measurement 4 2
Total 7 12 Total v
Third Quarter Chvk Third Quarter e =
Applied Tech. IMath. III 5 18 Industrial Organization
e Mechanics = RO and Management 4
Chemistry 1II T Heating and Air Condi-
Public Speaking tioning Sl
(Not reimb.) 3 0 Machine Design II € 6
Electrical Mach. 3.0 . Shop VI i 3
Tech. Drawing IIi 6 Manufacturing and Tool Costs 5 .9
Machine Shop 30
Total 19 11 Total 21 9

(Adapted from Connecticut report)
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Appendix B

Type of Industry

How many graduate engineers do you employ?

How many technicians do you employ?

About what prOportion‘of your graduate engineers' time, if any, is now
spent at the technical level?

About what proportion of engineers would you employ at the technlblén
level for training purposes or other reasons if there were an adequate

supply of both trained engineers and trained technicians from colleges
and technical institutes?

If there were an adequate supply, how many engineers would you employ

in all? How many technicians?
(Present employment plus job orders actually on file
in personnel office?

How do you usually obtain technician level employees? (Percent from
each source)

Use engineers

Employ trained technicians

Upgrade top=notch mechanibs and train on job

- Employ people with some college tralnlng -and_
traln on job T :

Attract them away from competitors

How many technicians would you employ now straight from an accredited
two-year post high school technical training program?

After that, assuming business conditions remain about the same, how
many would you need for replacement or expansion? Check one. One
every five years_ Three years Two years Every year 3
More than one annually_ If more than one annually, how many?
What kinds of technician level training would be most useful to your
industry? (Do not name areas to interviewee.)

Percentage of total

technician need
Metallurgical

Mechanical 3 i
Tool

Electrical
Electronic
Chemical
Industrial Admin.
Computing I & ik
Other




s T

lHHow many of your employees need technical level trainin

b of a kind

-

that could be given course by course?

How many of your employees need the following types of

training:
Basic Science -
Applied Mathematics (beyond trigonometry)
v Physics
i - Chemistry
Other (Specify)
Basic Technology (Do not name areas to interviewee) ¢
Mechanical éreas,_é. g.s production contrqi, quallity

control

Tool areas
Electrical areas
Electronic &
Chemical - st

Cther (Specify)

1f programs were available at some central location whi
of your industry, how far would you be willing to send

On company time? i (miles)
Half on company time, half on own time?

ch met the. needs
a man:

(miles)

(Adapted from Connecticut survey forh)
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Appendix C

CHECK LIST FOR DETERMINING WHETHER A TRAINING PROGRAM
QUALIFIES AS A HIGHLY SKILLED TECHNICIAN OCCUPATION

BASIC QUESTIONS - All responses to the following basic questions
should be in the Yes column.

Questions "1Yes No

1. Does the occupation lie between the skilled
occupations and the scientific professions
in the scope of its content and the level of
technical ability required?

<. Does the occupation require technical competency
based upon specialized, intensive training in ;
technical subjects involving the direct appli- !

cation of functional aspects of related sciences
and mathematics?

3. 1Is the occupation one in which most of the
person's work is concerned with the application
of technical knowledge and technical understand-
ing in contrast with manipulative skill?

4. Does the occupation generally require training
equivalent to one to two years of full-time
study of applied technology in the appropriate
field on the post high school level, obtained- :
through :

(a) full-time vocational-technical high
school, post-high school, or adult
training programs, or % |

{b) through extension programs for youth
and adults?




N

SUPPLEMENTARY QUESTIONS: (Since technician occupati

2 70 T e

Lons vary widely

in the specific abilities required, many of the following criteria

may not be applicable to all such occupations. A sy
portion of the responses should be in the Yes columy

(0%

[9))

13,

il

12,

2.

14,

Questions

Does the occupation require the ability to commur
with others effectively, in oral and written forn

1. )

1y

verbally and with the use of graphics, in matters per-

taining to technical activities?

Does it emphasize analysis and diagnosis of techrn
problems and Situations?

Does it require frequent exercise of ability tor
decisions with respect to technical problems?

Dces it contend with a large variety of technical

situations often involving many factors and varig
Does it involve the use of a variety of instrumern

Does 1t involve visualization of plans and drawirn
and a degree of creative design?

Does it require ability to supervise the work of
technicians and allied workers?

Does it require an understanding of complicated ¢
ment and processes?

Does it require sales ability in addition to tech
understanding and technical skill?

Does it require cost analysis ability in additior
technical understanding and technical skill?

Does it require a working knowledge of the activi
of skilled occupations but not necessarily the ak
to perform such work?

Does it require mastery of a skilled occupation 3
prerequisite to appropriate technical training?

Does it involve knowledge of sources of technical
and the ability to use handbooks and similar mate
effectively?

Does it involve liaison between engineering and
production personnel?

Is the work of direct technical assistance to prg
sional personnel engaged in scientific research’

1ical

nake

bles?

1ts?

1S,

other

:quip-

inical

1 to

[ ties
ility

Sd

data,
rrials

fes-

1icate |

ibstantial

l
i

Yes

i

|
!

No








