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F O R E W O R D 

This brief leaflet is presented to assist schoo 
tors, principals, supervisors of vocational pro 
of education, and others in the development of 
technical area schools. 

While technicians have been employed in manufac 
for many years, their importance has become so 
cause, recently, many studies to be made relati 
use. Some industries use as many as fifteen te 
engineer. An average estimate for all industri 
per engineer. The Bureau of Labor Statistics h 
that between 1955-65 a total of 1,350,000 newt 
various classifications will be needed. 

By a recent Congressional Act, funds have been 
to the States on a 50-50 matching basis to deve 
tional-technical schools. The funds may be use 
technical education below college grade in reco 
occupations requiring mathematical and scientif 
in fields essential to national defense. 

In view of the great shortages of technicians r 
the United States keep its proper place in indu 
tion among the nations, schools are urged to gi 
to developing technical education on an area ba 
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·· ·· - - ... --- · . Defining !f2e. vcc~pati :.ms-x-

,(i, 11 occupations require·' -some m~pipulativ'e skills- - mu .c-ular effort 
directed effectively to the ~er(~rm~nc~ of ,tasks. A 1 ~ccupation s 
al so require some technical skills--mental effort ut liied in apply
ing technical knowledge and under standing. ..~mong th o:ccupati ons 
concerned wi-th the design, manufa·cture, sale, instal ation, and 
servicing of i wide variety of products are many job in which s ome 

_ f!l_ilnipulative skill is, required but in which the tech ical skill s ar e 
,-~ mph.asi-fed. Such jobs are found also in the constru tion field, in 
' the~··utilities field, in research laboratories, and i other fields. 
~ ✓hen these occupations lie below the level of the pr fessional 

;_ .. eng_in~er and scief)_tist, they are frequently known as vocational-
.. r11~ j:;f ,ch.0ica 1 oc cupa ti'6ris . The payroll titles of these · obs are of wide 

variety. 

The term 11 technician" is commonly used to designate any of these 
occupations, especially those of a semiprofessional haracter. For 
thcrse occupations which are closely affiliated with ·he work of the 
engineer, the term "engineering technician" is cornin into common 

.. use, indicating the higher level technician occup~ti ns whic h ordi
. . , .. / .\ h:arily .require the·.:e,qtitvalent ·of ··tw9 years . of full-~t·me study in a 
·:;; t /_:'.:;"'. i urriculum of technical-institute type. 

--In addition to the technician gro.up, vocational-tech ical occupati ons 
include technical s4pervisory jobi~-- techriical sales ·obs, technical 
specialist jobs, and · others, which sometimes are not classified as 
within the categorV of technicians. Vocational-tech ical occupati cns 
also include many Jobs which ' are technical in charac er but which are 
of a limited scope 'and lever1 

. < . 

Definition of Techni~ian* 

A general term applied to an individual who assists ith technical 
details in i · trade ~or profession. Uses tools, instruments, andloI 
special devices to ·· ctesign, illustrate, fabricate, m intain, operate, 
and test '•'objects:1, materials, or ·equipment . Perform mathematical 
and scientific operatipns reporting •ori . and/or carry·ng out a pre-

;:f?;:'-.. ';;: ('.I -~-~:r:~l;)ed ~,ft_~~:m in +e~~~J?~ ~-~.O. ther:i . ·-E~amines · an.~ e aluates. plans, 
···· ·· · ... - --desi-gns, >9.r:id .data; det.errn~nes action to~·be taken -on the basis of 

anal-y¼is--{ -assists in· determining or-· interpreting work procedure s and 
_p aintain~q_g harmonious relati-ons among groups of wo kers . 

. ~f 
......... 

1: . 

·*S e lected~from Cir cµlar No . 530, Voe a t i. ci'ri·a 1-Technica 
American Industry. U. S. Department of Health, Edu 
Office of _Education 
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Comparison of Technical Occupations With Skilled Crafts* 

I . -- .. . 
I 

I MANrbuLATIVE AND CRAFT SKILLS 
I (Muscular Effort) 

Shop Work 
I 

I 

---------
_.,~ I -~ 

I
I I -----...-,--

l -- ~-----

···---·-- -~·- · · 

I 

I ·r ! ---··. 

-----~ 
~- l _ __- I --- TECHNICAL SKILLS 

( Mentol Effort) 

! 
Application of mathematics, 

science and technology 
I ' .....,-----------

I 
----- -- - - ------ -------~- -

I _______ J . 

iSkilled 
\Machine 
,Operator 

,------ -, 
I . 

I r , 0 i 

I 
I 

t. / ! 
l ___ __j 

Skilled Craftsman 

I 
Do 

Scope 

(1) 

> 
Q) 

Technician 

Technical 
Specialist 

Know 

I 
Engineering I 

Technician 

Know 

examples of Occupations for .Which Traininq May Be Offered 
in Area Vocational Technical Sc 

Chemical technician 
electrical ti 

Electronic t1 

Indu,s.t-r,ial 11 

Instrument technician 
Mechanical " 
Metallurgical 11 

*Selected from Cl,.rcular No. 530, Vocational Technical Educ .. ti.on for 
Amer!t.pn Industty. U. S. Q.e;p.rtment of Health, Education, and 
:,1elf are, O·ffite- o~ ~dtH!:A't~. 

~ 
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Defining ~he _ _yccupa tLms-x-

/\l l' occupations require some manipulat1.ve skills--mu .cular effort 
ditected effectively to the performance of iasks. A 1 occupations 
also require some technical skills--mental effort ut lized in apply:
ing technical : knowledge and under standing. .L\mong th occupations · 
concerned with the design, manufacture, sale, instal ation, and 
servicing of a wide variety of products are many job in which some 
manipulative skill .. is · required but in which the tech ical skills are 
emphasized. :, -Such jobs are found also in the cons tru tion field, in 
the utilities field, in research laboratories, and i other fields. 
YJhen these occupations lie below the level of the pr fessional 
engineer .and scientist, . they . are frequently known as vocational
technical occupations. • The payroll titles of these iobs are of wide 
variety. 

The term 11 technician 11 is commonly used to designate any of these 
occupations, especially those of a semiprofessional haracter. For 
those occupations which are closely affiliated with he work of the 
engineer, the term "engineering technician" is comin into comm.on 
use, indic?ting the higher level technician occup~tions which ordi
nax;ily ~ :r~quire the equivalertt · of two years of full-time study in a 
curriculum of technical-instit~te type . 

In addition to the technician furoup, vocational-teclnical occupati ons 
include technical supervisoryjjobs, teG~nical sales jobs, technical 
specialist jobs, and others, hich som~times are not classified as 
within the category of techniqians. V:bcational-tec nical occupati cns 
also include many jobs which are technical in character but which are 
of a limited scope and level. 

Definition of Technician* 

A general term applied to an individual who assists with technical 
detai~s -.~n _a trade or profession. Uses tools, inst uments, and/or 
speci-al-~ d.evices to: d~.sign, , j.llustrate, fabricate, m intain, operate, 
and test objects, ·materials: or equipment. P-exform mathematical 
and scientific .operations .reporting on and/o~ ·carry·ng _out a pre
scribed action in :r;el;a:ti.:on ... .to them ... . :. Examines and e al_u.ates plans, 
designs, and data; • <let-ermine:s. action to be taken on the basis of 
analysis; assists in determining or interpreting wok procedure s and 
maintain1ng ~armoni?~s r~lations among groups of wo kers. 

*Selected from Circular Na. 530, Vocational-Technica~ Educati on f or 
American Industry. U.S. Department of Health, Eduqation, and· Welfare , 

.Office of Education · · 
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Comparison of Technical Occupations With Skilled Crafts* 

I . 
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N~NrbuLATIVE AND CRAFT SKILLS 
l (Muscular Effort) 

Shop Work 
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I
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j _____ __ ____ _ ,.,.. 
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TECHNICAL SKILLS 

(Mental Effort) 
! 

Application of mathematics, 
science and technology 

I 
I 
---- - - ---- --------------·----- ---- ------- --

______________ J 
'Skilled 
!Machine 
!Operator 

r-·----- -, 
I . i ' 'o , u I 
I ! 
! ' 

Sk illed Craftsman 

Do 

.: .. ~S,cope -

j 

(l) 

> 
CL> 
,-l 

Technician· 

Technical 
Specialist 

Know 

Engineering 
Technician 

Know 

~xamples of bccupations for Which Traininq May Be Offered 
in Area Vocational Technical Schools 

Chemical te~hnician 
Electrical " 
Electronic " 
Industrial " 

'. 

Instrument technician 
Mechanical " 
Metallurgical 11 

*·Selected from eircu.lar No. 530, Vocationa 1 Technical Educe1tion f or 
American Industry. U. S. Department of Health, Education, and 
Aelfare, Offic•e o'f Educ.ation. 
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General Reguir§_ments of Area Vocational-Techn cal Proqram 

l. One or more less-than-college grade courses conduced under public 
supervision on an organized class basis, classifie as an appr ov
able area vocati onal-technical program. 

2. Courses must be designed to fit individuals for us~ful employment 
as highly s killed technicians in recognized occupa ions requiring 
scientific and mathematical knowledge in fields ne essary for the 
national defense. 

j , The program is made availabl e to reside nt s of an atea designated by 
the State Board. 

~ . Need for workers must be evident in the employment l mar ket in local 
or larger area as determined through survey. 

S. The technical curriculum content is t o be based on l an analysis of 
the occupation. 

6 . Student selection shall be based on interests, apt ~tudes, previous 
education and work experience. Enrollees will be elected mainly 
from post-high school group, but qualified twelfth grade students 
should not be excluded. 

7. Students shall have the necessary general and scieptific background 
or such education made available in addition to tebhnical curricu-
lum without federal assistance. · 

8 . Classes may be conducted during daytime or evening ~ and for unem
ployed as well as employed persons, b-ased ■:)0 student selection as 
outlined in (6) above. 

Use of Funds (50 - 5 0 Nla tchi!2_g_) 

1. Salarie s and travel of staff and advisory committ e~ s, and co or d ina 
ti on of wor k experience. 

2 . Purchase, rental and maintenance of instructi ona l •quipment. 

3 . Purchase of instructional supplies and t eaching a i ~s . 

4 , Transportati on of students when fun ds f or matchinglpurpo s e s ar e n0 t 
as s e ssed to students. 

J . Studies and survey s relating to need f or t rain in0 , I guidance and 
f ollow-up. 

6 . Related in s tructi on f or apprentices i n r ecognized 
tions. 

7. Tuition collected from students may be used to p~ y 
trati on, ca pital outlay, secretarial service, an~ 
reimbursable from federal fund s. Funds collected 
not be used t o match federal fund s used in the pro 

echnician occupa ·-

costs of admin is 
ther items not 

-rom s tudents may 
ram. 

2 . To be r e imbursable, the science, mathematics, t e cf nology and communJ · 
cation skills necessary to satisfactory performanc in a technical 
occupation shall be taught as each applies to the ccupational f i e l c. 
Th ese course s , a s ordinarily organized, ar e not re mbursable. 
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i··:ature of ir1struction 

;-i :r-.:-0 r ams t u .t, e a ppr oveJ sha 11 b€ of less than college i:JI ade ir1 
that they are designed to lead to employment Iijther than prepa
ration f0r further or higher education. The institution's announce
ment of the program shall indicate this fact. 

Educational Institutions In Which 
Area Vocational Technical Education 

May B~Offered --

fitle ~III of the National Defense Act of 1958 provides that sx 2~ 
programs are to be tonducted under p~blic supervision as direct 
responsibilities of State Boards of Vocational Education, ( State 
Board of Public Instruction in Iowa). Programs, therefore, may be 
s et up in high schools, junior colleges, colleges, universities, 
trade schools and technical schools. In establishing programs 
.consideration should be given to locating in institutions in whicn 
qualified students will be attracted. Consideration should also 
be given to geographical location as well as proximity of industri a l 
management and labor personnel. The last will insure assistance 
needed in the original planning and the operation. 

Sufveyinq Needs For Technician Traininq 

1. Surveys to determine the n~ed for training and the supply of 
qualified trainees are essential requirements for organizing 
area technical education. 

,~. In surveying the supply of trainees, -the determinat:..,)n of 
numbers of skilled and semiskil led workers who may be up
graded should always be considered . 

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

, . Appendix Bis a ~ample survey form used in Connecticut. A 
revi s ed form will no doubt be used for ea ch local situation . 
1tem 11 2 11 above !3hould be included on the form developed to 
determine heed for training, since employer and employee 
groups will be best informed in regard to the possibility vf 
upgrading workers . 
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Electrical Technblogy , 

:"pplied 
II 

fl 

- .~:la ss· Hours 

r rr,sr:·NEAR 

First Quar·ter ... -- . 
: ... -.. 

Tech. Math I 
11 Report ''rit. 

Physics I . 
Tech. Drawing I 
Electricity I 

r L '--' 

5 C' 
4 r-

4 r-
,!.. 

· 'J :~ 

4 r 
L 

Total 17 1,.:.; 

Second Quarter C L 

Applied Tech. Math -II 5 0 
II Chemistry ,I · 4 2 
II - Physics II 4 2 

Te·ch. Drawing II 0 3 
Electricity II 4 2 
Electric Shop I 0 3 

Total 17 12 

Third Quarter C L 

Applied Tech. Math. III 5 0 
II Chemistry II 3 2 
11 Physics III 3 2 

Public Speaking 3- 0 
(Not reimb.) 

Electric Circuits 3 3 ... 
D.C. l\/l.achinery 3 3 

--
Total 20 10 

L - Labor~tory hour 

SECONJ YEAR 

Firs Qu arter 

App lied Calculus I 
II /.later ia 1 s or Engin. 

Electric C rcuits 
Electronic I 
Electronic Shop I 
O. C. Ivleas rements 
Illuminati n 

Total 

Seco d Quarter 

Applied Calculus I 
Economics (Not rei bur sable)' 
A. C. Machinery 
Electronics II 
~lectronics Shop I 
Electrical Layout De.sign 

-~lectronic Circuit a'nd 
Applications I 

l Total 

Six h Quarter 
~ ; .. ,~ 

Industri 91 Organiz tion 
& Manageme t 

A. C. :Machinery II and 
-~~ Motor Cont ols 

Electronics III 
Instrumentation & antral Lab. 
Electronic Circuit y & 

Applicatio II 
A. C. Measurements 
Applied Math. 

I Total 

4 0 
4 C 

, 3 3 
4 3 
0 3 
2 (', 

3 1··, 

' 

2 '' ';! 

C L 

4 l 
4 . . 

., 3 ._. 

4 -
~ 

r-,J .j 

0 

3 ,·, 

18 11 

C L 

4 

4 3 
4 3 
0 -~ 
3 
3 
2 C 

2 C• 
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~echanical Technology 

.._, - Clas s Hours 

FIRST YEAR 

First Quarter C L 

Applied Tech. Math. I 5 () 

" Physics I 4 2 
Tech. Drawing I 0 6 
Machine Shop I 0 3 
Tech. Report Writ. 4 0 
Electricity I 4 2 

Total 17 13 

Second Quarter C L 

Applied Tech. Math. II 5 () 

" Chemistry I _ 1 
• 4 2 

" Physics II . 4 2 
Technical Drawing 

II 0 3 
Machine Shop II 0 3 
Electricity II 4 2 

Total 17 12 

Third Quarter C L 

Applied Tech . . Math. III 5 0 
" Mechanics 5 0 

Chemistry II 3 2 
Public Speaking 

(Not reimb.) 3 0 
Electrical Mach. 3 0 
Tech. Drawing III 6 
Machine Shop 0 3 

--
Total 19 11 

(Adapted from Connecticut report ) 

L ~- Laboratory Hour s 

SECOND YEAR 

First Quarter 

Applied Calculus I 
Strength of Materials 
Materials of Engin. 
Machine Shop IV 
Manufacturing Processes 
Mechanisms 

Total 

Second Quarter 

Applied Calculus II 
II Fluid Mechanics 

Economics 
(Not reimb.) 

Machine Design I 
II Shop 

Methods Time Measurement 

Total 

Third Quarter 

Industrial Organization 
and Management 

Heating and Air Condi-
tioning 

Machine Design II 
n Shop VI 

Manufacturipg and Too l Cost s 

Total 

C 

4 r, .... 

6 ,~ 
J 

5 (.. 
Q 3 
5 ,· 

, .I 

3 3 

23 (:, 

,... 
' L- L 

4 C 
4 ( '. 

V 

4 ( ' .., 

5 3 
') 3 
4 2 

21 8 

-~ L \.... 

4 ~ 

6 
6 6 
0 3 
i:;_ r : 
..; ,, 

2 1 <.; 



,, 
-- . .. '. ~ 

' 
- 7 -

· • Appendix . A . 

BIBLIOGRAPHY 
. I·.: ·, ' I • .. . I 

1~ · Ptiblic L~w~B5-~64, 85th Congress, H. R. 13247, Septl mber 2, 1958 . 

2 . Iowa State Plan for ·Vocational Education~ Area Voe tional Educa 
tion Programs--Title VIII of the National Defense E ucation Act 
(Title III of the George-Bar den Act). _ .. _ . 

} . Administration of Title VIII, National Defense Educition Act 
of 1958, Misc. No. 3560 , Department of Health, Edu c tion, and 
Welfare, Office of Education, Division of Vocationa Educati on , 
Washington 25, D.C. 

4 . Suggestion t o States in Promoting, Organizing, Opertting and 
Appraising Programs, Misc. 3561. Department of Heath, Education, 
and Welfare. Jt; . . , 

5 . Vocational-Technical Education for American Industr f , Circular 53 0 
······(25 p.). Department of Health, Education, and Welf re. For sale 

by U. S. Government Printing Office, Washington, D. C., 25 cent s . 

6 . Our ~anp?wer Futur!- - 1955-65. Population Trends, T~ei~ Manpower 
Implications. U. ~. Department of Labor, 1954. Su~erintendent 
of Documents, ,. U. S. Government Printing Office, 30i 

7 . Reprints: Jechnical Education News - Volumes VIII-~NI. 
McGraw-Hill Book Company, Inc., 330 West 42nd Street, New York 
36, N. Y. $2.50. 

(For more complete bibliography list, see Circular . No. 153 0 listed 
above.) · 

'I 
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AoQendix B 

Type of Industry _________________ _ 

How many graduate engineers do you employ? ________________ _ 

How many technicians do you employ?_, ________ _ 

r 

About what proportion of your graduate engineers' time, if any, is now 
spent at the technical level? _________ , __________ _ 

About what proportion of engineers would you 
level for training purposes or other reasons 
supply of both trained engineers and trained 
and technical institutes? 

employ at the techniciin 
if there were an adequa~e 
technicians from colfeges 

' J ___________ , ____________ _ 
If there were an adequate supply, how many engineers 
in all?_,...-______ _,_ ___ How many technicians ?_ 

(Present employment plus job orders actually 
in personne l office) 

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

Use engineers _______ _ 

Employ trained technicians __________ _ 

would you employ 

on file 

(Percent from 

Upgrade top-notch mechani~s -and train on job _________ _ 

Employ people with some col_lege training -arid 
tra.in on job_____ ·· · 

Attract them away from competitors 
' How many techni·cians. would. you employ now straight from an accredi te_d 

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 __ _ 
More than one annually_, ___ If more than one a~nually, how many? _____ . __ 

What kinds of technician -level training would be most useful to you·r 
industry? (Do not name areas to interviewee.) 

Metallurgical 
Mechanical 
Tool 
Electrical 
Electr onic 
Chemical 
Industrial Admin. 
Computing 
Other 

Percentage of total 
technician need 
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How many of your employees need technical level trainin~ 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) _________ _ 
" Physics 
II _, Chemistry 

Other (Specify) -

--------·--------·----- -
--+--

Basic Technology (Do not name areas to intervieweeJ 

Mechanical areas, 
control 

e. g., production controi, qua~ity 

----Tool are as ----Electrical areas 
Electronic " 
Chemical " 
Other (Specify) 

---------

·---------------------!·----------

lf progr~ms were available at some centr~l ~ocation w~ilch met the . needs 
of your industry, how far . would you be w~lling to sena a man: 

On c ompany time? _,_ ___ -,-:-__ (miles) 
Half on company time, half on own time ? ·---...J ____ (miles) 

(Adapted from Connecticut survey form) 
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AQ£endix C 

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

' 

l. BASIC QUESTIONS - All responses to the following basic question s 
should be in · the Yes column. 

Questions 

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 techn·ical competency 
based upon speciali2ed~ intensive training in 
technical subjects involving the direct -appli
cation of functional aspects of related sciences 
and mathematics? 

3. ls 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? 

-~. 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 vocati6nal-technical high 
school, post-high school, or adult 
training programs, or 

(b) through extension programs for youth 
and adults? 

Yes No 



~ 
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2. SUPPLEMENTARY QUESTIONS: (Since technician occu pati ons vary widely 
in the specific abilities required, many of the fol owing criteria 
may not be applicable to all such occupations. A s bstantial 
portion of the responses should be in the ill colum .) 

~stions 1Yes I 

1. Does the occupation require the ability to commu 
with others effectively, in oral and written for 
verbally and with the use of graphics, in matter 
taining to technical activities? 

1-- . 
~cate j 

per-

2. Does it emphasize analysis and diagnosis of techJical 
problems and situations? 

3. Does it require frequent exercise of ability to ~ake 
decisions with respect to technical problems ? 

4 . Does it contend with a large variety of technica 
situations often involving many factors and vari4 bles? 

5. Does it involve the use of a variety of instrumeijts? 

6. Does it involve visualization of plan~ and drawi ~g s, 
and a degree of creative design? 

7. Does it require ability to supervise the work of lo ther 
technicians and allied workers? 

8. Does it require an understanding of complicated 
ment and processes? 

quip- I 
I 

9. Does it require sales ability in addition to tecttnical 
understanding and technical skill? 

l J . Does it require cost analysis ability in additi art to 
technical understanding and technical skill? 

11. Does it require a working knowledge of the activities 
of skilled occupations but not necessarily the a~ility 
to perform such work? 

12. Does it require mastery of a skilled occupati on as a 
prerequisite to appropriate technical training? 

13. Does it involve knowledge of sources of technica~ data, 
and the ability to use handbooks and similar materials 
effectively? 

14 . Does it involve liaison between engineering and 
production personnel? 

15 . Is the work of direct technical assist ance to pr ~fe s
sional personnel engaged in scientifi c r e search~ 

I 

f\: o 
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