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CHAPTER I
THE PROBLEM

The purpose of this study is to determine what should
be the organization and content of engineering curricula on

a semi-professional level for junior colleges.

IMPORTANCE OF THE PROBLEM
The importance of the problem is evident for the follo-
wing reasons:

Poor organization of present curricula. Semi-professional

engineering education as it is now offered is not well orga-
nized. The curricula for the most part are centered around
the shov courses of the high schools. There is no definite
seguence of courses that go to mske up the individusl curri-
culum.

Lack of aims. There seems to be a lack of understanding of

the aims of this type of education. Without a complete un-
derstandineg of what the curriculs is aiming to do for the stu-
dent, success of the work in semi-professional engineering can-
not be accomplished.

Demands of industrv. In attempting to supply a need, it is

necessary to fully understand whst is wsnted. It is essenfial
to have a definite understanding of the demand of industry for

men with a semi~professionsl engineering training.



Present offerings in institutions of college grade. In or-

der to profit by the experiences of other institutions, . it
is nécessary to understand that which has been done in the_
field of semi-professional engineering. Since this type of
education is new, so far as the junior‘college is concerned,
consideration of what has been done by the four-year colleges,
technical institutes; and the public junior célleges is essen-~
tial for the proper orgsnization of engineering curriculs.

In the study of the average Junior college catalogue, it
is evident that there is a place in the program for curricula .
of a prefengineering nature. This type of eurricula is not to
be confused with what is termed semi-professional engineering.
The former comes under the function of college preparatory,
which today is acknowledged as an important reason for esta-
blishing a junior college. It has been very convenient for the
Junior college curriculum builder to 1list certain courses of the
first two years of the professional college and feel that the
junior college is meeting all the needs of the community. Con~
sequently, little consideration has been given to the problem
.0f the young men who is mechanically inclined but finds it im~
possible to spend four years in college. In view of these facts
nothing has been done toward offering a curricula that will mest
his needs. Thus, we find that the semi-professional engineering
curriculum of the average Jjunior college is.poorly organized.

The four-year engineering institution has not in the past,
nor can it be expecfed in the future, to prepare for the entire

field of ehgineering. It has been the general feeling in the



past that this type of institution supplied all the technical

" men necessary for industry. From s congideration of this state-
ment in the light of the distribution of the technically trained
men, we find that the engineering college graduate fills the po-
sitions of»the technical staff, while the production positions
are filled inadequately by men not technically trained; but who
have come up from the ranks of the workmen. The four-year gra-
duate of an engineering school is not inclined to enter the
field of production. This condition is perhaps due to the type
of instruction given by the four-year institutions, and further,
industry has found it more convenient to draw from graduates

of schools of shorter intensive engineering training, such as

the technicel institutes.

THE HISTORY OF THE PROBLEM AS REVEALED
'BY RELATED INVESTIGATIONS

As the junior collegeimovemént is rather young, investi-
gations of any phase of its work are few in number. HEspecial~
ly is this true in the field of semi-professional engineering
education. There are many opinions concerning the program of
the junior college but these are merely the expression of an
individual's feeling on the matter rather than the opinion
based on the results of a survey or atuay of the question.

A study by Koos. One of the esrly studies in the field

of the junior college is that conducted by Dr. Leonard_v.

Koos, Professor of Education at the University of Chicago.l

1
Leonard V. Koos, The Junior College. University of

Minnesota; Minneapolis, May 1924, p. 144-46,



This investigation has to do with the Jjunior college move=
ment in general; but contains a chapter in which there is
rresented considerable valuable date concerning semi-pro=-
fessional engineering in the junior college. While the
study was conducted in 1922, the results as presented by
Dr. Koos stand out at this dste as most valuable.

FProm the data as found in this study, it is evident
that the logical place for the development of semi-pro-
fessional engineering education is in the juﬁior coliege.
Another phase of the survey conducted by Xoos was the es-
tablishing of & 1list of occupvations of a semi-professio-
nal nature for which the junior college could train.

Technical Institutes. Another study of more recent

date, though not in the junior college field, was that
conducted by the Society for the PromotiOn'of Engineering

Education. This study is entitled A Study of Technical

Institutes. The report of this survey is very complete

and covers all phases of the work of this type of insti-
tution as found in the United States. The conclusions
brought out as & result of this study are as follows:

A need in our post-sgecondary scheme of education for
"a large number of technicel schools giving & more inten-
give and practical training than that now provided by the
engineering colleges.

These schools should train principally for supervie
sory work and technical positions in particular indus-
tries; and to a less extent, for engineering work of a
genersl charscter,



Industry, trade and technical services could absorb
in an average year, from 40,000 to 50,000 men so trained
to good advantage.

For many young men, this training should follow & per-
iod of industrial experience and orientation.

This need should be met principally by day schools,
working on a full-time or hslf-time (Cooperative) scheduls.
Evening schools should also be widely provided, both under
the same and separate suspices; and correspondence instruc-
tion should bhe provided to f£ill in the remaining gaps.

In the light of experience, & training period of or
equivalent to two school yesars to meet the largest group of
individusl and industrial needs, should be arranged.

The curriculum and teaching processes, should be based
to 2 large degree on sctual analysis of industrial usege.

In the light of experience, both in America and Europe
these schools should have their own distinctive character and
direction in order to achieve a vermanent success.

The name 'technical institute' is progosad as the most
suitable inclusive term for these schools.

It is evident from a study of these conclusibns, that
the work of the technical institute and thsat of the junior
college, so far as the semi-professionsl engineering is
concerned, are similar in their chjectives. This study
will be given further consideration in & later chapter.

Bennett's study of vocational education of a junior

grade. In 1928, Dr. Bennett? published the results of a

study he made, together with a2 list of occupations of

[»)
[
R.H. Spahr. Study of Technical Institutes. The Socie-
ty for the Promotion of Engineering Hducation, Xeb. 1931l.p.l17.

3

G.V. Bennett. Vocational Education of Junior College
Grade. University Research Monographs, no.6, 134. Warwick and
York, Baltimore, 1927.




a semi-professional nature for which ths junior college
could trsin. On the basis of a detailed analysis of the
occupations by states, Dr. Bennett estimstes trat to sup~-
ply the need in 28 semi~-professions which he studied,
190,000 new recruits would be required annually, and
further, to maintain such = number of graduates would re-
quire an enfollment each year in two-year colleges, of
471,000 studentse.

In this list of semi-professionsl occupations, there
are many that would require technicslly trsined men. Thus,
the Jjunior college would be called upon to offer curricula
of a semi-professional engineering nature. As a pubiic
educational institution, the junior college will be required
to f£fill the need now taken care of by the technical insti-
tution.

Summary of related investigetions. The general spread

of the investigations concerning the junior college has been
somewhat limited. The survey conduc ted by Dr. Koos was made
some time ago ‘and it is evident that ﬁany changes have ta-
ken place since the stﬁdy was made. However, the results, as
set forth by the author, seem to establish the fact that the
community felt the need and desired a type of education in
line with what today is termed semi-professional, and furither
that there are certain occupations in the field of industry

for which the junior college can trzin by means of suitable



curricula, if constructed on the 5ase of job analysis.
Without doubt, the results of Koos's survey mskes certain
the fact that the junior college is the proper place

for instruction in tﬁe semi-professions.

The study conducted by the Society for the Promo-
tion of Engineering Education and published under the ti-
tle "A Study of Technical Insti tutes™, is a most valuable
contribution to the casuse of semi-professional education.
The data as reported in this survey, while concerning the
technical institute, sre appliceble in a large degree to
the junior college field, in so far as the construction
of a semi-professional engineering curricula is concerned.
The position that the technical institute holds in regard
to industry makes the construction and orgsnization of
the curriculas rather simple. This condition is due to the
fact that the demand on part of the student is an indi-
cator as to what industry is in need of so far ss tech~
nically trained men are concerned. All phasés of the
work o0f the technicsal institute are covered in this survey,
including the technical training needs in industry; the
part that technical institute gradustes play in the field
of industry; occupational responsibilities as an aid in
curriculum building; and many other facts of great value
and interest to the junior college.

The survey conducted by Dr. Bennett had to do with

the demasnd for techniecally trained men and the occupations



that could be considered as being semi-professional in
nature and on a junior college level. The results of

this study tend to show that the Jjunior college is in

a very favorable position for offering the tfaining neces-—

sary for such occupations as enumerated by Bennett.

SCOPE AND M&THOD OF THIS INVESTIGATION

Scope of study. The study is a research and sets

forth results as obtained from an examination of the cats-
logues and other publications of educational institutions
beyond the high school grades, in which semi-professionsal
engineering curricula on a junior college level are offered.
Additional information and data were sought from a study of
the professionsl literaturs having a bearing on the problem
under consideration.

Sources of information and method of treatment. As

possible sources of data pertaining to the problem under
consideration in this study, an examination was msde of

the curricula offered by the four-year engineering colleges,
technical institutes, and the public junior college. In
View of the fact that many colleges and universities have
offered two~year curricula in engineering, it was felt
necessary to make a study of the offerings of such insti-
tutions in order to determine whether these curriculs are

of the semi-professional tyve. Since the technical institute

contributes to a need of industry with a considerable de-



gree of success, and as the Junior college as a public in-
stitution must contribute to this need, it was felt neces~
sary that the curricula of the technical institute be gi-
ven a large patt in the investigation of the problem of
this study.

As this study is made for the purpose of determi-
ning what should be offered as semi-professional engineering
curricula in'junior colleges, consideration of the organi-
zation and content of the curriculs as offered at the pre-
sent time by, at leat the Jjunior colleges of the state of

California, was thought essential.

ORGANIZATION OF REMAINING CHAPTERS

In consideration of the data pertaining to the prob-
lem under investigation, the results and findings will be
presented in the following chapters.

In chapter II, consideration will be given to the place
that semi-professional engineering education has in the ju-
nior college programe. A study of the function of the junior
college, as commonly aécepted, will be presented and discussed
as to their bearing on the problem under consideration. Next
in order for study, the aims of semi-professional education
will be dealt with as to the part they play in the construc~
tion of the necessary engineering curricula. As a further
step in the solution of the problem of this study, a presen-
tation will be made of the types of semi-professionsal educa~

tion to be found in the junior college field.
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Chapter III will deal with the data and results of
the study in so far as the demsnd for semi-professional
engineering graduates is concerned. On the basis of the
demand of indﬁstry for men so trained hinges the whole
problem of semi-professional enginéering curricula. If
there is no demand for men with this type of education,
‘the Jjunior college is not Justified in offering curriculum
of this neture. In carrying on the study of this phase
of the problem, a study will be first given to & considera-
tion of the attitude of the employer toward the semi-pro~
fessional graduste in engineering. Next in order, there
will Dbe presented data covering the matter of semi-pro-~
fessionsal occupations for which the Jjunior college can
train. As anothér important phase of the study, the status
of the semi-professional graduate will be discussed in the
light of the data snd results as obtained in this investi-
gation.

Chapter IV will deal with the results of the study as
it is concerned with the curricula offered by educational
institutions beyond the high school grades. This step
will carry the investigation into the field of the four-
year institutions and also that of fhe tecﬁnical insti—‘
tute. It will be necessary to give consideration to the
engineering curricula as offered by the junior college
af this time. While there may be a few other institutions

of learning that may seem to offer instruction of the
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type that is under consideration, it is thought advisable
to confine the investigations to the three indicated fields.
Chapter V will summarize conclusions ss drawn from the

data presented in this study, and submit recommendsations.
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CHAPTER II
THE PLACE OF SEMI<PROFESSIONAL ENGINEERING EDUCATION IN
THE JUNIOR COLLEGE

In any scheme of education, the question of what type
or kind of curriculum is to be offered, must be considered.
The Jjunior college being a comparatively young institution,
much confusion has occurred due to the lack of a definite
understanding as to what types of education belong under
jJurisdiction of this school. In other wofds, what are the
real functions of the. junior éollege.

Purpose of this chspter. It is the purpose of this

chapter to bring together all data that will perwmit the
determinsation as to whether or not the semi-professional
engineering curriculum should be = rart of the junior gol-
lege program. To arrive at a logical conclusion; it is
proposed to consider first the functions of the junior
college in order to determihe if there is any function
that gives this institution fhe right to offer the éngis
neering curricula of s semi~-professional nature. As the
next step in the purpose of this chapter, a study will be
made of the aims proposed for the type of education under
consideration in this investigation. As the problem of
this study covers the organization and content of suitable
curricula of a semi-professional nature, it is necessary
to establish the right of the Junior college even to con-

sider the offering of such curricula.
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THE PUNCTIONS OF THE JUNIOR COLLEGE

General uncertainty prevailed for some time regarding
the real functions of the junior college. The situstion was
such that little could be expeéted of this institution until
a critical study was made of all the proposals which were
set forth establishing the right of the existence of the
junior college.

In attempting to judge the basic functions, Frank W.
Thomas set up three tests, which are as follows: ‘

- a) Has the proposed function played any influential
part .as a recognized aim in the establishment of existing
junior colleges?

b) Does there now exist a marked socisl or educa-
tional need not met by other institutions, which would
be satisfied through the fulfillment of the pr0posed func-
tion by the junior college?

¢) Has this function been advocated or spproved by
educators of sufficient standing and familiarity with 201~
lege problems to merit consideration on such grounds?

These tests seem to be broad enough to include all
purposes and aims that may be suggested and yet rigorous
enough fo exclude any selfish community pfOpcsal. Great
care should be exercised in regard to the latter caution
as it is evidenced by the study of Koos, who found twenty-

one different functions for the junior»college.5

4

_Wm. M. Proctor. The Junior College. Its Organi~
zation and sdministration. Chap. 11, The Function of the
Junior College. tanford University Press. 1927. pp. 9~11.

5 L.V. Koos. The Junior College Movement. Ginn and
Company, Boston, 1925. pp. 19-27.
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From & consideration of the functions suggested for
the junior college, there seem to ﬁe four basic ones which
meet these tests. They are generélly designated as (1) the
"preparatory function"; (2) the‘“popularizinghfunction";
(3) the "terminal funétion"; aﬂdv(4) the "guidance function".
Further consideration of each of these functions as to its
justification is necessary.

Ereparatory function. One of the early developments

in the junior college movement had to do with offering or-
ganized courses which duplicated those of the first two years
of the university high schools and the smaller colleges. The
idea back of this undertaking was the desire of smsller in-
stitutions to retsin their students and prepasre them for the
advanced work of the upper classes of the university. It is
of importance to note that consideféble encouragement weas
given the high schools and smaller colleges in the develop-
ment of this idea by the lasrge universities. As far back as
1892, we find the University of Californis recognizing offi-
cially the distinction between the upper and lower division
work of that institution. In & letter to superintendent
MeLane of Fresno, President David Starr Jordan expressed his

spproval of the new junior college in the following terms:-

I am looking forward, as you know, to the time when the
large high schools of the stste, in conjuntion with the small
colleges, will relieve the two great universities from the
expense and from the necessity of giving instruction of the
first university years. The instruction of these years is of



156

‘necessity elementary and of the same general nature as the

high school itself. It is not desirable for the university

to have more than 2,000 students gather together in one place,
and when the number comes to exceed that figure, then some di-
vigion is desirable. The only reasonsble is that which will
take away sgudents who 40 not need libraries or laboratories for
the ir work. ‘

Dr. XKoos, in commenting on the results of his study of the
Junior college in connection with its work of preparing students
for the upper division work of the university, ha$ the following
to say:

The most obvious point of significence in the findings just
rresented as to the mental chatracter of the junior college stu-~
dents is that the authorities in higher institutions,; more es-
pecially our stste universities, have little or no grounds for
fear that the junior college in its present state of development
brings into their upper years a flood of mentally incompetent
students. These data mske clear that junior college students
are in this respect about on & par with the studegts of the same
classification in most colleges and universities. -

Dr. Ells in desling with the ypreparatory function of the
‘junior college; has the following to say:

The Jjunior college will need to continue to maintain high
standards of instruction and selection in order to keep the re-
rutation which it has graduslly established in so many univer~
gities during the period when its product has been looked upon
with doubt and skepticism on the part of so many university ad-
ministrators. It has made good gs 8 preparatory institution so
far---it must continue to do so.

6
Quoted by C.L. McLane in School Review, March 1913;

Pe 166,

7 LeV. Koos. The Junior College. University of Minne-
sota, Minnespolis, May 1924, p. 103.

8 Walter C. Ells. The Junior College. Houghton, Mif-
fl1in Company, New York, 1931, p. 230.
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The popularizing function. The friendliness of the uni-

versities was not in itself sufficient to bring about the
great development of the junior college that was evident in
many communities. It was the added stimulant found in‘the
local demand that pupils graduating from fhe high school have
an opportunity t5 continue their education on a college level,
while remaining under the direct guidance and shelter of the
home.

An early ?ecognition and advocate of this commﬁnity ser~
vice as a legitimate function of the Jjunior college is nofed
in the writings of E. J. James, J. Stanley Brown, Will C. Wood,
James R. Angell and others. Doubtless, the outstanding state~--
ment along this line is to be found in an address by Dean. 4. F.
Langes, delivered before the National Educatiqnal_&ssociafion
in 1915, snd reads as follows:

In California, the upward trend of the high school was
from the first urged along with the other, in the educational
interest of the great mass of high school graduates, who can-~
not, will not, should not become university students. Such
extension, it was urged, might end should make it possible for
the smgll minority to enter a university. In a narrow sense,
at the end of two years, the controlling educational purpose
should be to provide for a reasonsbly complete educstion whether
general or vocationals.

It is coming to be generslly understood that the junior
college cennot serve its complex purpose if it makes prepars-.
tion for the university its primary object. For the great ma~
Jority of the Junior college students, courses of instruction
and training are to be a piece with what has proceeded, they
are to be culmingl rather than basalsy they are not to result
in a "deferred education". The junior college will function
edequately if its first concern is with those who will go no
further, if its system meets local needs efficiently, if it
turns many away from the university into vocations for which
training has not hitherto been afforded by our school system.

A.P. Langes. The Junior College. Proceedings of the
National Educational Association, 1915. pp. 119-24.
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The terminal function. Any outstanding attempt to

‘make the junior cocllege sefve the higher needs of the com-
munity reveals another function which demands recognition

as peculiar to the province of this institution. This func-
tion is that of providing terminsl courses, usually vocational
in character and complete in two years.

From & study made by McDowell, as to the reasons for es-
tablishing Jjunior colleges, it was found that the reason "To
"provide a completion school for those who cennot go farther"
stood second in relative importance. It is evident that this
aim hes-played an important part in the development of the
Junior college movement. Educators, who have carefully stu-
died the possibilities of the junior college in this voca-
tional field, are generally sgreed that the terminal function
cen be carried out by this institufion better than any other.

Dr. Koos has the following to say regarding the two-year
vocational courses of the Jjunior college:

The hope must rest not in readjustments within colleges
and universities of current type, but in institutions in which
the first two years under consideration sre terminal grades.
That is to say, 1t rests in the utilizstion of the Jjunior col-
lege idea. Our sssurance that the interest of those who will
not or should not go beyond the first and second years will be
better conserved in such an institution is grounded in the fact
that the lower schools with which this work should be associa-~
ted have already msde protitious beginnings toward differentia-

ting work for those who can and should cogainue the ir education
snd for those who should not continue 1it.

10
A L. V. Koosy The Junior College liovement. Ginn and
Company, Boston. 1923. p. 120.




The most convincing argﬁment, which has'been presented
in favor of the two-year terminsl courses of the semi-prof
fessional type, was that given by R. J. Leonard, Director of
the School of Education of Teachers College, Columbis Univer-
8ity, in an sddress before the National Association of Junior
Colleges, in February, 1925. After distinguishing between
occupations and the higher professional levels which require
at least four years of training of university grade, and those
on the semi-professionsl level, Dr. Leonard says:

In so far as the universities concern themselves with pro-
fessional education, their efforts will be confined to the
higher levels. Those who are the leading factors in universi=-
ty fields, realize that no other institutions can perform these
services sstisfactorily. And, in so far' as the junior colleges
concern themselves with ocoupatlonal education, their efforts
will be confined to the middle level and in llke manner, this
will be their permanent field.

Dr. Riccisrdi, the vocational expert of the Californis
Department of Educgtion, made the following statement in
1928:

That 60 ver cent of the 9,000 junior college.students
then in the stste, could best be trained through terminal
courses. ‘

Dr. Eells in commenting on the junior college functions

has the following to say:

It is rapidly becoming the people's college. Where a
local Jjunior college is established, probsbly the number of
people who "go to college" is at least doubled. It would be
unwise and unfortunaste if g1l of these tried to enter a uni-

11
Re J. Leonard. Teachers College Record. May 1925,

P 724 .
12 We Co Well s. Opo cit. P 289.
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versity and prepared for professions which in most cases are
already overcrowded, and for which their tslents gnd abili-
ties in many cases do not fit them. Federal census figures
indicate that less than ten per cent of the population of the
country is required for the professions. The Junior college
must offer something more than & simple university prepara-
tory course, if it is to live up to its true destiny. The
development of the terminal function is an essentia]l corol-
lary of the success of the popularizing function.

Langes back in 1915 expressed his feeling concerning the
terminal function of the junior college as follows:

The junior college will function adequately if its first
concern is with those who will go no further, if it meets lo-
cal needs efficiently, if it turns many away from the univer-
sity into vocations for which trzining has not hitherto been
afforded by our school system. 1

The guidance function. The vast smount of evidence poin-

ting to the need for guidance is recognized by the college
and university alike. These institutions of higher learning
through the many devices as "Freshmen's Week", orientation
courses, advisory systems, and other échemesafor assisting
the students in finding their proper place in 1life through
the proper selection of courses, recognizes and assumes
their responsibility. As the Jjunior college takes its place
in the educationsl scheme, a like responsibility.will fall
to its lot as far as guidance is concerned. Under condi-""
tions such as are found in the state of Califorﬁia, where
the state university selects those students of high standing

but lezves for the junior college the non-recommended students,

13
We Co Bells. oOpe. cit. p. 280

14 :
A. P. Langes. The Junior College. Proceedings of the
Nationsl Educationsal Association, 1915. pp. 119-25.
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the matter of guidance presents a serious problem for the
junior college. This latter type of student, forming the
larger part of the enrollment, presents a real challenge
to the junior college administrator.

Eells in spesaking of the objectives of guidsnce has
the following to say:

The objective of a8ll guidance work is, briefly, to en-
able the student fo find himself, and to find his place in
the complex society of which he is a vart. More specifical-
ly, it is to give information and counsel along four diffe-
rent lines, failure in any one of which may spell disaster
and unhsppiness for years to come. These four are:

Vocationals To furnish information about himself and
about vocations which will enable him more intelligently to
meke a choice of a 1life work for which he is fitted and in
which he will be successful and happy.

Educationsl. To assist him in the correct choice of
courses in Jjunior college, with due regard to immediate va-~
lue in securing a well-balanced education, and to future
training which he may undertake in some more advanced insti-
tution.

Social. To further desirable types of social choices,
ad justments and attitudes; to stimulate effective lesdership,
democratic participation, and wholesome standards in social
organizations, athletics, and other activities.

Physical. To assist him in the,neeessaryighysical ad-
justments, to secure and maintasin good health.-*

"The greatest single need in vocational guidance” sccor-
ding to the report of the Vocations Guidance section of the
White House Conference of 1930, "is more guidance--the exten-
sion to boys and girls everywhere, of what is known_&nd prac-
ticed in s compsratively few favored communities."”

15 :
We C. Eells. The Junior College. Houghton, Mifflin
Company, 1931l. p. 318.

16
James L. Robb. Guidance in the Junior College. vol 3,
May, 1932. p.427.
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THE AIMS OF SEMI-PROFESSIONAL EDUCATION

As was noted, in desling with the functions of the ju-
nior college, one had to do with the matter of semi-profes-
sional education. In other words, & special purpose of this
new -unit is the provision of occcupational training of a ju-
nior college grade.

Xoos found that the terminal function was the aspira-
tion entertained by approximately half of all the sources
exsmined in his search for claims for the junior college.

In speaking of this phase of his survey, Dr. Koos has
the following to say:

The authors of the statements anaslyzed have in mind
here preparation for occupations, the training for which is
to be concluded during the junior college period, and which
are, from the standpoint of the period of training, SEMI-
PROFESSIONS. Such occupstions are to be distinguished, on
the one hand, from the trades, the training for which is
concluded during the secondary school period, and on the
other, from the PROFESSIONS, adequate preparation for which 17
requires four or more yesrs of training beyond the high school.

Here we see that this field of endeavor lies between the
trades, the training for which the trade schools will have to
supply, and the professions, the training for which the pro-
fessional schools and universities will take care of. Between
these two limits or extremes, the gap is very wide znd it is
in this gap that the semi-proféssions are to be found. If the
Junior college does not consider the semi-professional field

as its own, where is the cast number of young veople, who can~

not go to the university, to obtain sufficient education of a

L. V. Koos. Ope. cit. P 14:4.



speciélized character to enable them to find their place in
life. ’

With the above conception of what is understood by the
term semi-~professional education, let us consider what are
the aims set forth for this type of education. Dr. Snyder,
in speaking of the aims of the semi-professional work as
offered at his institution, has the following to ssy:

The Los Angeles Junior College is endeavoring especial-
ly to meet the needs of this second group (semi-professional).
We are convinced, however, that the semi-professional curri-
cula should not in any way become similar to those of trade or
vocational schools. If the junior colleges are to maintain
themselves as collegiate institutions, they must develop in
their students an orientation in the socisl, economie, and
spiritual life of the age. This has slways been the prime
function of a college education and has been attsined by
the study of the liberal arts. Therefore, these semi-pro-
fessional curricula must contsin such subjects. Becsuse of
limits of time, the acsdemic studies offered in the Jjunior
college must be more explorstory and less intensive than
those of the four-year é&ollege. This is not, as a rule, s
disadvantage to the semi-professional students, becasuse they
are not ususlly academically-minded and more interested and
inspired by a bird's-eye, rather than a detailed view. Those
who desire detailed work should unquestionably arrange to pur-
sue the curricula of the universities and four-year colleges.

In order to help in economieal ad justment, the junior
college must also aid in the attainment of some skill whigh
will enable the graduate to enter productive employment.

The Pasadens Junior College in describing its semi-pro-
fessional curriculs has the following to say regarding the

aim of the courses:

The definite aim of each curriculum is to prepare the
student at the end of the 14th year to enter the world of

18
Wme. H. Snyder. A New Type of College Education.
Los Angeles Junior College Publication, January 1932.

22



23

industry and business with technical training and a developed
sense of respongibility and be1f~{eliance which will hslp car=
ry him on to a euccessful carser.

The following ststements cover the aims as set forth for
semi~professional curriculum. These expressions were taken

from the indicated junior college catalogues.:

Fullerton Junior College. Diploma courses are intended
primerily for students who are likely to comrlete their for-
mal education in the junior college and who wish to find their
way directly into business or industry. The subjects are ar-
ranged and conducted with a view to preparing students for
individual efflclency and service in gsociety and not for ad-
vanced study in the professions.

Sacramento Junior College. This course (engineering
drafting) is plenned especially for the student who finds
himself uneble to continue his engineering course at the
University end who desires to enter that branch of the en-
gineering profession dealing with drafting and design.

Santa Ana Junior College. The diploms. curriculum is
organized to meet the needs of students who do not intend
to continue their college study beyond the Jjunior college.
These courses are so organized that esch is a unit in it-
self and preposes that the students enrolled will do no
further work in that field.

L3

Glendale Junior College. Those students who do not
desire or plan to attend a university, but desire an sddi-
tional two year cultural course or vocational training
beyond the courses offered in high school.

While each. junior college catalogue sets forth the
aim in its own psrticular words, the sbove statements are

typical of the fundamentel aims of all.

19

New Opportunities Open for Technicsl Training.
A

Pasadena Junior College Publication, September, 1931.
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TYPES OF SEMI-PROFESSIONAL EDUCATION
In the éeneral field of semi-profeésional education, there
_are many types of what may be termed curricula. The Table T,
given on page 25, gives a list of seven commonly acknowlédged
Afieldg Which form the basis for the trainingvas offered by the
work of these courses. The author,~in‘commenting:on the data
of Table I, feltvthat perhaps gbt.all of the work was of &
terminal chéraete},,nevertheless the basis_mate:ial'used was
that out of which terminal courses may be built.

Vocational junior colleges. From a study of this type of

junior college, it was found that there are a few, all of the
state type, that are definitely organized on the voéational ba~
sis. These may be classified roughly as vecational, and acadeQ
mic, and are shown in Table II, given-on page 26. It is ovi-
dent_frOm the déta_there giveh, that approximstely éO per cent
of the offefings can be classified as vocational in nature. In
addition, much that is classified as academic would be used in
building up_thé complete curriculum of & vocational character.

In Californis Junior Colleges. While s detailed conside-

ration of the different curricula of the outstanding'junior
colleges of the state will be given in Chapter IV, 2 hrief sum-

mary of a few of the district junior college offerings are as



TABLE I

NUMBER OF JUNIOR COLLEGES OFFERING CERTAIN COURSEEO
AND AVERAGE NUMBER OF SEMESTER HOURS FOR EACH

(Total Colleges examined, 279)

Sub ject

BducatioNecsocescososcccsossssscccns
Music'....00Q.O....................
COMME Y Cl eeescecosscsccecssssssccacsosn
Home ECONOMiCSecescccsccsccccscccos
Arto.ooooooooooo-oooo.oooiooooooooo
Engineering...-.-..a...............
Agricultur@escescecceccccccscosscsnscsces

20 i
We C. Eells. The Junior

Number of
Colleges

180
160
134
131
124
109

46

College.

Company, New York, 1921. p. 230

Averags
Semester Hours

16
31
30
21
15
21
23

Houghton, Mifflin

25



TABLE II

SEMESTER HOURS OFFERED IN GE*EgéL AND SPECIAL
' COURSES

Vocationsal Academic
Engineeringiecccececececces 39.4 BC1lENCOesssecccnsese 3948
Agricultur€eecececcceccceee 335.8 Modern LanguageS.... 18.2
COMMETCRecsscesscesscssscs 33e7 MathematicSecseeosese 1Hs6
Home EconoOmiCSececececeees 271 Social Studiese..... 14.4
Educationeescecsccccccsese 23.9 Ancient LanguagesS... 13.3
Music.ooiooououooonooouooo 25.4 Englishoooo..o.ooodo 1104:
Art.‘.‘........‘OOOOOI.I.O. 8.5 stchology.".'ﬂ.... 5.2

Physical Xducatione. 4.7
Public Speskingeeeee. 3.7
Total'...."..t..‘........IBg.g Total‘..............126‘3

21
We C. Eells. The Junior College. Houghton, Mifflin
Company, New York. 1931l. v. 230.
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follows:

CHAFFEY: Agriculture, Commerce, Home Economics, Mechanic
Artss

COMPTON: General Arts, sand Sciences, Genersl Business,
Practical Engineering, Practical Home-lMaking, Joﬁrnalism, and
Writing, Mechanic Arts, Pre-Nursing.

FULLERTON: General Business, Secretarial, Mechanic Artse.

GLENDALE; Commerce and Business, Bookkeeping and Accoun~
ting, Stenographic, Practical Engineering, Home Economics, Li-
beral Arts, Mechanicsal Arts, Vocationsl Music, Pre-Nursinge.

LONG BEACH: Architectural,Art, Engineering, General Busi-
ness, Home Economics, Journalism, Liberal Arts, Pre-Nursing,
Secretarisl.

PASADENA: Art, Commerce, Household Science, Household Art,
Building Art and Design, General Mechanics, Nusic, Landscape
Gardening.

RIVERSIDE: Zngineering, Nursing, Library Work, Architec~
ture, Home-Making, Hotel Management.

LOS ANGELES: Accounting, Aeronautics, Art, Banking, Gene-
ral Business and Business Law, Civic Heslth, Civil Engineefing,
Community Recreation, Drama, Electricity, Liberal Arts, Mecha-
nics, Music, Nursing, Publications, Radio and Sound, Secreta-
rial, School Service, Social Arts.

While not &11 of the courses noted above that hsve to do
with mechanics can be called a semi-profeséional and engineering
curricule, it is evidence that the Junior college is feeling

its way along this educational path.
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CONCLUSIONS

In & study of the data presented in this chapter in the
light of the question as to whether or not semi-professional
engineering curricula has & place in the junior college pro-
gram, the conclusions to be drawn are as follows:

l. The terminal function, which is one of the commonly
accepted functions of the Jjunior college, seems without a
doubt, to place the responsibility of offering curriculae
suitable for meeting the needs of the community, up to the
Junior college. These curricule are to be complete in them-~
selves, that is, they are to be terminal in character, and
not merely preparstory for the work of the last two years
of the university.

2. One type of curricula of a terminsl nsture, that
comes under this function, is that of semi-professionsal
engineering.

3. That the aims underlying the semi-professional
or terminsal curricula have to do with offering to those
gtudents, who do not casre to go on to the university, the
opportunity of ascquiring a skill in some semi-profession,

and at the ssme time obtain s resl vision of life.
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CBAPTER III

THE DEMAND FOR SEMI~PROFESESIONAL IENGINEERING
GRADUATES

Purpose of this chapter. The purpose of this chap~

ter is to give consideration to that phase of the problem
under investigation.which is the fundamental reason for
the Jjunior college offering semilprofessional engineering.
This phase, the demsnd on the part of industry for men with
this type of training, is of the most importance in the mat~-
ter of curricula organization. If there is no occupational
field where semi-professional engineering graduapes can find
empnloyment, then there is no need for this type of curricula.

The method of study of this part of the problem was con-
fined to a consideration of the professional'literature and
surveys bearing on the qussfion.

ATTITUDE OF EMPLOYER

As to the attitude of the employers toward gradustes of
semi~professional engineering curriculs little or no data
have been published. However, as the work of the technicsal
institute is in a field similar to that for which the junior
college will contribute, it was thought advisable to give
considerstion to the data_available_concerning the attitude
of the employer toward the technical institute graduste.

Spahr, in his report regarding the attitude of the em~

ployer toward technical institute graduates, presents the
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following statements:

Prom a well-known metal and eguipment manufacturing
companys

There is & need for educated men in masnufacturing
circles today in the capacity of foreman, superintendent,
and plant menager. Any course of study tending to develop
such men would offer mgnufacturers an opportunity to opera-
te more economically. ‘

The works manager of a large manufscturing compeny com-
ments as follows:

We belisve thst there is & need for a type of enginee~
ring education 'intermediaste' between the practical trai-
ning given apprentices in techniesl lines, end the usual
engineering courses offered by the colleges and universi-
ties and in our opinion such schools as Pratt and Newark
Technical Schools are working in a field of great useful-
ness. Technical courses beginning where the high school
leaves off and covering several yearg_of sp901a11zation
would meet an ever increasing need.

The above statements are typical of the opinions re-
garding the attitude of employers concerning the technical
institutes endeavors. These opinions are typical of the
general sttitudes as expressed by sixty-nine companies with
& total of nearly 100,000 employees.

In regard to the demand for seml-prof9851ona1 enginee~
ring graduates by concerns other than manufacturlng companies
the following question was asked with the ides of obtaining
some additional data:

In order to maintsin the efflclency of your organiza-

tion, what percentage of your employees ought to possess a
technical education or training of easch of the following areas?

22
W.H. Spahr. A Study of Technicsl Institutes. Society
for the Promotion of Engineering, 1931. p..bb '

24 ibid. p. 57
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The following was & reply from a large public utility
orgenization:

The Ratio of Technical Institute Men to Four-Year
College Men: '

Area of Education

] Technical Institute Four-Year
~Composite Reply . College
Percentage of total employees 8.3 35125
Thus giving a ratio of 27 to 1.0

In order to check further the guestion of whether there
is a demand for technicael institutes throughout the country,
the committee in charge of this study conducted by the So-
ciety for the Promotion of Engineering Education, obtained
the opinions of fifteen represented comﬁanies in different
sections of ithe country. These concerns were asked whether
from their experience, they felt that an area of terminsl
technicsal education, intermediate in yesers, between the vo-
cational colleges and the trzsde schools on the one hand, and
engineering colleges on the other, should be encouraged and
developed in America. The replies were unanimous in the éf-
firmative.

A large manufacturing company employing semi-professional
graduates in considerable numbers, comments as follows on the
need for such graduates;

We have many supervisory and technical routine jobs for
which technical training is necessary, but for which college
men are overtrsined. These men are more likely to be perma-
nently satisfied on such work thst the college graduates who

consider these ss traig%ng jobs for engineering, would not
.not be contented with.

25
R. H. Spahr. Op. cit: p. 57

26 Ibid. p. 58
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FProm s textile Manufacturing Company:

We feél that there is a very decided field for a course
of the technical training which is between the vocations and
trade schools on the one hsnd, and the engineering colleges
on the other. We are certain that thsz young man who would
have this background would be precisely the tgge to become
the foreman snd Jjunior executive of industry.

From a study of these replies, an idea of the relative
importsnce of the aims as held by the companies supplying
the data, can be gained.

Aims for Technicel Institutes.

Composite Employer's Estimation of Tentative Importance.

() To qualify for supervisory positions in
operating departmentSeiecesceececccecssicccsesesssesale00

(b) To qualify for technical service, such as
drafting, designing, testing, inspection, etée.cev.s.74

(¢) To qualify for commercial positions rela- e
tive to the sale of technical products and . 28

SEIViCESessecscssosocssscssssssssssscsscssssscsssssssssbdb
From the foregoing statements setting forth the opinions

of industry, it is evident that there is & real demand for men
with an education of a technical nature that lies between the
training for trades on the one hand and the instruction of the
four-year college on the other. Industry finds itself in need
of men to fill cefrtain positions in the technical field for
which the four-year engineering college graduate is considered
as over-trained while the mechanic is trained sufficiently as
to the trade but not in a technicsl sense. This condition

27 .
R. He. Spahr. Op. cit. p. 62,
28 1Ibid. p. 63.
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leaves & gap in the industrisl field for which no public

educationsl institution is offering the necessary training.

OCCUPATIONS OF A SEMI-PROPESSIONAL NATURE

Since it is evident thst there is & demand for semi-
professional engineering graduates in industry, so far as
the attitude of the employer is concerned, it'is of inte~
rest to know in what positions or occupaticns this need is
found.

Perhaps the most outstanding study concerning the occu-
rations that could be listed as semi-professional in nsture
was that of Koos.29 In order to secure the opinions of edu-
cators as to which occupaticns were semi-professional sand
which were not, Dr. Koos sent to 128 deans of engineering
schools =snd colleges a list of 104 occupations and requested
that they be allocated sas to whether the psrticular occupa-
tions was a tradey, & semi-profession, or & profession. In
order to establish & common basis for this judgment, Dr. Koos
set up the following definitions:

. PROFESSION. An occupation for which the training
should be that given by sn institution requiring for en-
trasnce at least graduation from an accredited  secondary school,
and offering a course of college grade of no less than four
years in length and culminating in an appropriate and re~
cognized degree.

SEMI-PROFESSION. An occupation in order to enter upon
which one should prepare himself with a course of training

apyproximately two years in length with a high school edu-
cation or its equivalent as a prerequisite.

29
L. V. Koos. The Junior College. University of
Minnesotsa, Minneapolis, May 1924. p. 147.




TRADES OR CLERICAL OCCUPATIONS. These occupations in
order to enter uvon which one should be trained in a public or
private high school, trasde, commercial school or other insti-
tution which presuproses as training, & knowledge of the com~
mon-school subjects and gives education on a level of less
than college grade.®

Upon an analysis of the list of occupations submitted, it
was evident that there were, in addition to the important and
unimportant occupations, in widely scattersed fields, three
main classes, namely: commerce, engineering.'and agriculture.
To obtain a collective opinion'of the training levels necessary
for the three main fields of occupations, check. sheets were
sent to deasns or directors of schools.in these fields.

These replies received by Dr. Loos comprised the judg-
ments of from 60 to 84 deans and directors of engineering
colleges on the sllocation of occupationalilevel of 104 se~
lected occupations in engineering fieslds.

In the construction of Table III, given on pages 35 to
38 inclusive, which shows the allocation of the judgments for
which the various occupstions are supplied, column 1 shows
for each occupation the percentage of judges locating it as
a profession; column 2 showé the percentage who placed the
occupation either as a profession or a semi-professional
trade; column 3 shows the percentage piacihg it as a semi~-
profession; column 4, the percentage checking it as either a
semi-profession or trade; column 5, those that placed it on a
trsde level; column 6, those who checked it as being on g1l
three levels; Column 7 shows the percentage of institutions re-

vresented by judges, whose college is equipped to offer semi~

professional trsining in the occupation.

30 ,
L. V. Koos. Opo cite. PP 158‘160



TABILE III

PERCENTAGE DISTRIBUTION OF JULGMENTS ON
ALLOCATION OF OCCUPATIONAL LEVELS

L
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No.

Occupations 1 2 3 4 5 6 7

Le Archit. Super. 22.8 3.8 67.1 1l.3 5.1 0.0 20.5
2. Assayer (Analyst) 32.4 1.3 65.0 0.0 1.3 0.0 20.5
3., Cement Tester 2.6 1.3 54.0 2.6 39.5 0.0 30.8
4e Chem. Lab. Worker 6.5 0.0 57.2 5.2 29.9 1.3 36.0
5. Gen. Con. Bldr. 19.2 2.7 59.0 2.7 16.5 0.0 12.8
6. Drafts. Bldr. 4.8 2.4 59.5 = 1.2 32.1 C.0 29.2
7. " Civil Engin. 8.7 1.2 72.5 0.0 17.5 0.0 69.3
8. " Mechanical 10.8 3.6 71.2 0.0 15.7 0.0 59.0
9e " Structursal 12.3 3.7 69.2 2.5 12:.3 0.0 53.9
104 " Architecture 11.2 Z.8 68.8 0.0 16.3 0.0 43.6
11. "  Sheet Metal 1.2 2.5 71.6 0.0 24.9 0.0 33.4
12. "  Topographical 9.9 2.5 71.7 1.2 14.8 0.0 64.2
13. " Marine & Ship 5.0 1.3 71.5 0.0 12.5 0.0 20.5
14. " Mine 5.3 1.3 79.0 0.0 14.4 0.0 2547
15. Electrician Dis. 5.7 0.0 61.0 2.8 30.0 0.0 12.8
16. " Estimator 15.5 1.2 64.0 0.0 20.0 0.0 15.4
17. " Inspector 5.2 1.3 64.4 0.0 28.9 0.0 23.1
18. " Magneto, Igni.4.0 0.0 52.6 1.4 42.0 0.0 10.1
19. Estimator Steel 31.5 5.5 52,0 5.5 5.5 0.0 12.8
20. Inspector Build. 17.5 2.5 56.3 3.8 20.0 0.0 2547
21. " Plumbing 2.6 1.3 62.0 3.9 30.3 0.0 12.8
224 " Sanitary 8.9 1.3 62.0 3.8 21.8 0.0 15.4
23. " Bridges 24.3 3.8 56.4 2.6 12.8 0.0 10.2
24, " Boiler 746 1.3 64.6 5.1 21.5 0.0 17,9
25. " Electrical 9.0 2.6 65.0 246 20.8 0.0 25.7
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No. Occupations 1 2 o) 4 5 7
26. Inspector: Loc. 13.9 1.3 56.9 2.8 24.0 0.0 7.7
27. " Metal Mines 13.9 0.0 64.0 2.8 19.5 0.0 5.1
28 " R.R. Signalsl®.9 . 0.0 62.2 1.4 23.0 0.0 5.1
29. Head Miller 4.5 1.5 67.3 3.0 23.8 0.0 5.1
30. Millman, Ores. 6.4 1.6 52.5 4.8 35.5 0.0 77
3l. Minersl Survey 35.7 2.8 57.2 2.8 1.4 0.0 12.8
32. Superin. Co. 4.7 7.8 59.9 0.0 7.8 0.0 15.3
33, " Mach. Shop 31.2 2.6 57.2 0.0 7.8 1.3 20.5
B4, " Textiles  38.5 1.4 52.9 0.0 7.8 0.0 2.6
85. " Flour Mill 21.56 3.1 58.5 1.5 15.4 0.0 5.1
36 . " Mine~Quarry 32.0 2.8 50.0 2.8 10.5 0.0 0.0
37. Surveyor: Land 36.6 5.1  57.0 0.0 1.3 0.0 61.5
28. " Highway 38.5 5.1 55.0 0.0 1.3 0.0 59.0
39. " Instrument 17.7 3.8 73.4 0.0 5.1 0.0 74.5
40. " Mines 4.7 5.3 58.6 0.0 1.3 0.0 41.0
41. " Railroads 35.5 6.6 55.3 0.0 1.3 0.0 43.5
42. Topographer 33.8 6.5 B7.3 1.2 1.2 0.0 5l:4
43, Wire Chief, Tel.12.5 0.0 70.9 2.8  13.9 0.0 17.9
44, Subcontractor 2e5 0.0 40.6 4.9 52.0 0.0 15.4
45. Designer, Mach. 53.7 1.2  38.8 2.5 3.7 0.0 12.8
46. Dist. Chief,Tel.34.2 2.5 48.0 1.2 13.9 0.0 17.9
47. Elec.Power Sta. 9.1 0.0 35.0 5.2 50.6 0.0 2549
48. Distr. Engins 51.4 1.3 42.1 0.0 5.3 0.0 10.2
49. Ship 9.3 0.0 41.0 00 44.0 0.0 2.6
50. Switchboarad 8.3 l1e4 - 41.1 0.0 49.3 0.0 12.8
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No. Occupations 1 2 3 4 5 6 7

51. Storage Bat. Exp. 9.4 1.3 46.7 1.3 41.4 0«0 767
52. ?}ant, Factory or 9.4 1.3 49.3 0.0 40.0 0.0 Te7
53. g;;%e rxpert 9.2 0.0 38.1 1.3 42 .4 0.0 2+ 6
54, Engin.Switchbd. 48.6 3.9 37.8 0.0 10.5 0.0 125
55. " Tel. Conste 42.3 3.8 35.0 3.8 14.1 0.0 179
56. " Ast. Field 28.8 3.7 48.6 1.2 17.5 0.0 3244
57. Millwright, gen. 4.3 1.4 44 .4 1.0 40.0 0.0 5.1
58. Mine Cap. Metal 3.3 3.3 48.4 5.0 40.0 0.0 5.1
59. Mine Vent. Expt: 49.4 7.1 36.6 0.0 7.1 0.0 2.6
60. Sample, ore 3.0 0.0 38.8 1.5 57.0 0.0 77
6l. Signal Sup. R.Re 14.9 4.5 46.3 1.5 32.8 0.0 12.8
62+ BSuper Gas & Elec.48.2 2.5 44 .3 0.0 5.1 0.0 2e¢6
63. " Tele. CO. 46.1 2.6 46.1 0.0 5.3 0.0 10.6
64. " Iron or Steel54.0 5.1 36.0 0.0 5.1 0.0 5.1
65. " Wood Logging 10.0 1.4 47.2 4.3 37.2 0.0 2.6
66 Ap; Public Utili.72.5 1.3 23.7 0.0 2.6 0.0 10.3
67. Archit. Designer 79.2 1.2 18.3 0.0 1.2 0.0 10. 3
68. Chemist,Food 4An. 75.6 3.8 20.5 0.0 0.0 0«0 15.4
69. " Paint Mill 66.7 1.2 20.9 0.0 1.2 0.0 2h.7
70. " Metallurgi. 79.5 1.2 19.2 0.0 0.0 0.0 7.7
71. " Gas & Elec. 67.6 2.7 29.8 0.0 1.3 0.0 20.5
72. " Plour Mill 63.5 2.5 31.6 0.0 1.3 0.0 17.9
73 " Paper Mill 56.5 1.3 30.3 1.8 0.0 0.0 17.9
74. Engineer:; Main. 77.4 1.3 17.7 0.0 3.8 0.0 2e6
75. " Tele. Equip.66.7 5.1 23.0 0.0 5.1 0,0 26
76. " Const. Erec.59.0 5.1 30.8 040 5.1 0.0 77
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No. Occupations 1 2 3 5 6
77« Testing, elec. mgeH9.5 6.5 30.4 0.0 3.8 0.0 10.2
78. Erecting, elec. 55.7 5.1 29.1 1.3 8.9 0.0 12.8
79. Designing, elec. 88.7 2.5 6.3 1.2 1.2 0.0 0.0
80. Marine 86.0 0.0 9.9 1.4 2.8 0.0 2.6
8l. Sanitary 93.5 1.3 3.8 1.3 0.0 0.0 0.0
82. Heat & Vent. 86.0 3.8 8.9 1.3 0.0 0.0 2.6
83. Structursl 83.4 1.3 5.1 1.3 0.0 0.0 0.0
84. Highway 88.8 2.5 7.5 2.3 0.0 0.0 77
85. Concrete 88.7 2.5 7.5 1.2 0.0 0.0 0.0
86. Bridge 92.6 1.3 3.8 1.3 0.0 0.0 0.0
87. Railwy. Const. 88.7 2.5 7.6 1.3 0.0 0.0 5.1
88es Railwy. Divi. 86,0 1.3 11.5 1.3 0.0 0.0 2.6
89s Auto Consul Des. 90.0 1.3 7.6 1.3 0.0 0.0 0.0
90. Oper. power plant 59.1 6.2 29.6 2e5 l.2 1.2 15.4
91 Refrigeration 83.8 3.7 10.0 1.3 0.0 1.3 5.1
92. Mansger, liine 60.6 3.9 31l.6 0.0 3.9 0.0 2.6
93. Master Mech, R.R. 50.0 6.7 31.1 1.4 1.8 0.0 2.6
94. Meterologist 69.3 6.7 22.6 0.0 1.3 0.0 0.0
95, Airplané Mechanic. 1.2 0.0 23.8 1.2 79 0.0 7.7
96+ Dispatcher, train 0.0 1.3 27.2 2.6 69.0 0.0 2.6
97. Elec. Arm. Winder 1l.3 0.0 20.2 7.6 59.5 0.0 0.0
98. Engine: Marine 1.2 1.3 30.3 7.6 62.0 0.0 5.1
99. Engineman: Refrig. 0.0 1.3 29.1 7.6 67.0 0.0 - 5.1
100. " Station,steam 0.0 0.0 27.3 6.5 66.2 0.0 10.2
101. " Pipe layer . 0.0 0.0 8.4 5.6 86.2 0.0 0.0
102. " Rosdmaster,R.Rl1.3 2.8 27.2 2.8 63.1 0.0 10.2
103. " Rodmsn 1.4 0.0 29.7 2.7 66.2 0.0  28.2
104. " sShift Boss 3.1 1.5 17.2 3.1 75.0 0.0 0.0
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Dr. Koos in commenting on the results of his study as
to the allocation of these occupstions, seemsd very optimis-
tic in regard to these being a need for semi-professional
engineering training for which the junior college could pre-
pare. He doubts thatvthere could be found a more compsetant
group of judges than these leaders in their respective fields
of training; therefore, Dr. XKoos gives great weight to the
judgments presented in these data. The evidence, as here
presented in the above tabulations; points very decidedly to
the desirability of providing semi-professional engineering
education, in the general scheme of training, with the junior
college field as the logical place to offer such curricula.

From the report covering "A Study of Technical institu-~
tes," there is to be found a most interesting statement con-
cerning semi-professional occupations, as follows:

In 1926, a list of positions were furnished twelve em-
ployment managers of the same number of large corporations
in California, and esch was asked to indicate the number of
employees 1in his company for each position listed. The list
contained seventy-five different positions, thirty-two of
which were believed to require four years of college pre=~
paration and forty-three were believed to require, in the
language of the questionnaire, only two years of college worke.
The tabulated report from the twelve companies showed 755
employees in positions believed to require only two years

of college, and 289 in gositions believed to require four-
"years of college work. 1

31 op. cit. pp. 158-60
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STATUS OF THE SEMI-PROFESSIONAL
GRADUATE

Little or no information is at hana regarding the
status of the Jjunior college gradusate of the semi-pro-
fessional engineering curricula; however, in the field
of the technical institute, we find some data thst will
throw light on the status of the semi-professional en-
gineering graduate.

Spahr presents some figures pertaining to this phase
of the question as it affects the technical institute. In
Table IV, on page 41, we have data concerning the status of
the technical institute graduate as represented by condi=-
tions found at the plant of a large manufacturing companye.
If the status of the technical institute is so favorable
in the large company, it is evident that his status in the
case of the small companies is likely to be more so.

It is of interest to anelyze the figures here given and
note the real significance of theme In the case of the ares
listed as General Officers, we find that the four-year col-
lege men rank the lowest in peréent. This condition is due
to the fact that these positions are filled with busipess men
for the most part, réther‘than with technically trained men.
To the college men with four years of engineering training,

this type of position is looked upon as that with no future.
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TABLE IV

DISTRIBUTION BY FUNCTIONS OF GRADUATES OF
COLLEGES AND TECHNICAL INSTITUTES

15.090 College 1.389 shorter 325 shorter
men in Tech. & course men in course Tech.
Supervisory po=~ Tech. Insts.in Inst. men &
sitions. Tech. & Elect. Super'y po-
' Sup'y positions. gitions.
General OfficerSecccees 9.9 % 11.1 % 22.5 %
Engin. & Technicaleee.. 33.0 26.0 20.0
PrOduc‘tiOn-.........o.. 900 55.0 2405
Sales and Advertising.. 38.1 66.1 10.1
Mi8C61181€0USeseeeosess 10.0 25.8 23.1 22

32
S R: H. Spahr. ZEngineering Education on the Junior
College Level. American Assoc. of Junior Colleges, 1929 p. 50
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In the next area, that of Engineering and Technical, the
work comprises the design of complicated machines whigh is
more in line with the training of the four-year graduate.
In the field of production, it is to be noted that the tech-
nical men far out number the college men. In this area, we
find that the institute men have been trained especially
for the work of this field while the_training of the four-
year‘0011ege men is not in line with the work. Furthermore,
the men of the last class, cannot see the future in the field
of production that they hope for. Here, again, it is to be
noticed that the ratio is almost 4 to 1 in favor of the in-
stitute men. In the next_class or field, we find that the
college men have . the largér rercentage. This condition is
doubtlesé due to the fact that the college grsduate is bet-
ter fitted, because of his highly cultural education, to
meet the buying public, which is made uﬁ of men of like edu-
cation. 1In the last class, listed Miscellaneous, we would
probably.find posifions that do not appeal to the college
men even,as.a starting point in their engineéring life; while
to the institute men'these vositions furnish only place where
they can find an entrance into industry.

The general feeling on the part of the employer regar-
ding his choice of the college men.or~the inétitute men seems
to be that he would rather have in production a well-trained

institute man, than a half-developed college men.
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CONCLUSIONS

The general conclusion to be drawn from the data pre~
sented in this chapter is to the gffect that there is a de-
finite need on the-part cof industry for men with a semi-pro-
fessional training in engineering.

In the first place, the opinions, as expressed by repre-
sentatives of industry, show that there is a definite place
for the man with an engineering education of two years in
length but intensive in character. The data shows that the
four-year college graduate does not look with favor upon cer-
tain positions in industry as being on a level with his trai-
ning. In other words, if is beneath his education as an en-
gineer to start in at certain levels.

In the second place, the data presented in this chanter
give evidence that certain occupations are semi-professional
in éharacter and can bé filled by men with but two years of
technical trsining. No manufacturing concern would finish
their product beyond the demand, so why should all technical
students be educated beyond-the demand, as engineers, when
but s small percentage of them will find employment as such.

Finally, from the experience of the technical institute
it is seem that there is & place in the educational field for
the institution that will take care of the needs of industry.
As a public institution, the junior college is the logical

place for offering semi-professional engineering curricula.
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CHAPTER IV
SEMI~PROFESSIONAL ENGINEERING CURRICULA OFFERED BY
EDUCATIONAL INSTITUTIONS BEYOND THE HIGH SCHOOL

Purpose of this chapter. The purpose of this chapter is

to make a study of the engineering.curricula of a semi-pro-
fessional nature as offered.by educational institutions be-
yond the high school grades. It is imﬁortant to the problem
under investigation that & complete understanding be had as
to what is being offered aé'semi-professional curricula by
these institutions. ‘

The method of study of this phase of the investigation
will consist of an examination of the catalogues of the four-
year cblleges, the technical institutes, and the public ju-

nior colleges of the state of California.

THE FOUR-YEAR ENGINEERING COLLEGES

With the wide experience of the professional college, it
was thought necessary to complete the solution of the problem
under investigation, that a ccnsideraticn be given the engi-
nesring curricula of the four-year professional collegee.

From g study of the semi-professional engineering cur-
ricula of the four-year institutions some light is obtained
concerning'the part that the colleges are playing in meeting
the needs of the community in an educationsl way. In the
study conducted by Koos, in which he sent out 128 letters to
heads of standard engineering colleges requesting data as to

the different engineering curricula of a semi-professionsal
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grade that the institution was offering, he. received 103
replies. From this number of replies, but six institutions
stated that they were offering one-year, two-year, or three-

year curricula of college grade in engineering or allied in-

dustrial sctivities.

The name of the institutions and the rarticular semi-
professionsl curricula offered are as follows:

Alsbama Ply. Institute
Two=year courses in
Lpplied electricity
Architecture ’
One-year courses in
Wireless telegraph

University of Alabama

Two~year technical courses designed to fit:

men for such positions sas: )
Analytical chemist
Structural and Topogravhical draftsmen
Land, city, topographical and railway surveyor
Superin. of rocad and pavement construction
Power plant assistant
Mill electrician
Assistant shop foreman
Mine and Quarry Superintendent, etc.

Des Moines University
One~year courses in

Electrical construction and repair
Surveying and Highway Construction
Concrete construction
Contracting and building
Steam engineering, power plant operation
Farm mechanics :
Mechanical drafting
Structural drafting
Automobile indistry

Georgia School of Technology
Two-year courses in
Architecture (61) and Textiles (11)

University of South Carolina
Two~year courses in.
Highway Engineering
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State College of Washington
Two~year courses in
Automobile engineering
Highway engineering
. Architecture for draftsmen and building
contrsctors 33

~

The number of students enroclled was stated by only one in~
stitution, fhe Georgia School of‘Technology, this enrollment
being indicated by the number in parenthesis following name
of course. As indicative of the feeling of the four-year
college sdministrators towsrds the semi-professional or the
two-year curriculum, Koos reports that the dean of the
College of Engineering at the University of South Caro-
lina made the following statement concerning the two-year
curriculum in highway engineering;

We heve had a number of men enroll for this course
but in every instance they have remained and completed the
full conyse, which is required@ for the Civil Engineering
degree.™ ™. -

The dean at the University of Alabame says of their
two-year engineering curricula that:

There are usually two or three students each year in
these courses, and the students generally find that they
want the four-year curriculum. Usuggly, they are abls to
transfer without much loss of time.

Koos, in commenting on the part that the four-year

engineering colleges are doing, and the part that they can

33
L. V. Koos, The Junior College. University of
Minnesotsa, Minneapolis, 1924, p. 147.

34  Ibid. p. 147
35 Ibid. p. 148
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be counted on to do in developing the semi-professional
engineering curricula, sums up the situation very nicely
as follows:

From the results of this inquiry,.we must conclude
that our professional schools tend to hold closely to their
professional standards, and that they are doing little in
a direct way to train for occupations on the semi-pro-
fessionsl level. The usugl small enrollments in the shor-
ter curricula and the tendency of the students to shift
to the longer professional offerings sre not likely to
influence the suthorities in such institutions to intro-
duce more of them. It may at the same time be seriously
doubted if, with the stigma which attaches to attendance
upon & shorter curriculum where the longer is more honocri-

fic, these semi-professional courses in the SE%ndard pro-
fessional schools can ever make much headway. :

To sum up the situation as to what the four-year engi-
neering colleges are doing towaerd offering semi-professio-
ngl curricula of an engineering nsture, 211 that can be said
is that while these curriculs may appear in the catalogué,
the enrolliment does not justify aﬁy credit being given the
colleges for offering semi-professionsl work. After care-
fully considering the situation, so far as the four-year
colleges are concerned, it is possible to underétand'their
lack of interest in develovping semi-professionai curriculae.
Their mein endeavor is thst of offering & complete four-
year curriculum, four years, in their estimation, being
the shortest required time necessary to acgquire a real en-
gineering education. In view of this condition, for the

. . \
college to offer the semi-professional curricula would be

-

direct competition in itsélf.

36 :
Ope cit. p. 152.



48

THE TECHNICAL INSTITUTE

The term Technical institute carries with it the idees
of a school that offers courses of a technical nature. This
term mskes a fitting distinction from that of Enginsering
College. The technical institute is an institution that is
fulfilling & community need that will in time have to be
taken over by the public Jjunior college. The characteris-
tics of the technical institute are in many respects simi-
ler to those of the Jjunior 001jege, in so far as the semi-
professional curricula sre concerned. In view of this fact,
considerable space will be given, in this section of the
chspter, tb‘thg curriculs and charscteristics of the tech-
nical institute.

The method of study of the technical institute has Dbeen

by examination of the catalogues and professional literature.
While this type of institution is s private enterprise, and
consequently not in any sense standardized, the cGommon smbi-
tion is to meet the needs of those individuals who canﬁot
spend four years in securing the necessary education for
making good in life. There is some variation in the cur-~
ricula offered by the different technicsal institﬁtes through-
out the country but this is to be expected, since the cur~
ricula that carries the large enrollment will be so affected
by the kind of industry in that locality.

Technical institute characteristics. In order to fully.

understand the functions of the technical institute, it is



49

well to study its characteristics. These are very well

established by the Bociety for the Promotion of Engineering
Education, and reported in their study of Technical Insti-
tutes. A summary 6f these charascteristics are given below:

le It is a school of a post-secondary character, but
distinet in character from a college or university in the
American sense of these terms.

2. Its purpose is to train men and women for callings
and functions which occupy an area betwsen the skilled crafts
and the highly scientific professions. A fair proportion
of those trained, advance in time to a professional status.

3. It caters principslly to persons either through
previous collateral experience in industrys have found their
bearings and desire intensive preparation for chosen lines
of progress.

4, It offers training fov both technical pursuits, con-
cerned with plenning and control, and supervisory pursuits
concerned with operstion and msintenance. The engineering
college more largely emphasizes the former, the technical
institute the latter group. -

5. Being intensive in purpose, its courses are of
shorter durstion than those of the professional colleges.
They are essentially terminal rsther than preparatory cour-
ses, though in some cases they are orgsnized in successive
units, or stages.

6. Being a school without acsdemic standsrdization
its admission snd graduation requirements are less formel
than those of the colleges and stress cap301ty and experience
more than credit and units.

7. 1Its methods of teaching are relatlvely direct, with
a strong emphasis on doing as distinet from book study; or-
dinsrily & high. proportion of the work is done on school
premises.

8. Its teachers, while possessing adequate scholarship
preparation are chosen,prlmarlly on the basis of practicel
experience, personal sag801ty, and ability to teach through
programs of olderly experience.

9., Its entire scheme of instruction follows much more
closely the actusl usage 8; industry than that.of professio-
nal . engineering schools. '

!

The present day feeling of the sdministrators of the
engineering colleges is that the curriculum should be such

thet fundsmentals be"stressed to the limit, and little or no

37 : 4
R. H. Spahr. A Study of Technical Institutes. The
Society for the Promotion of Englneerlng Education, Febo. 1951.
De 17.
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no specializing by students be permitted. This type of
educstion enables the graduate to enter the broad field

of engineering and in time find the particulasr phase that
may be had to his liking, and in time, he may Spee;alize.
On the other hand, the field of technology requires s pre-
paration for specific industries, and further, for specific
jobse It is with this field that the technicsl institute

is concerned. As an example that would show the work of

- the two institutes, consider the quantity surveyor, whose

duties consist of taking off plans, the complete quanti-
ties of materiasls, areas, volumes, number unit items,
from which contractors may base their bids as to cost of
construction. To verform this work one must have an inti-
mate knowledge of & specific line. On the other hand, a
limited knowledge of the design, with calculations as to
stress and strain, will be sufficient. In the case of the
struectural engineer, who has to 4o ﬁith.the design of the
building or structure, he must have a deepy knowledge of the
principles of design. 1In the setting up of educational
courses to meet such situations, it is better to work from
the point of view of job analysis. Most of the specifiec
functionsl jobs offer sttradétive outlets, which leac to
posts of responsibilixy. From this cbnsideration, it is
seen that this type of education belongs to the technical
institute rather than the engineering college.

The apparent issue between the engineering college and

the technical institute, comes down to ‘the guestion of
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whether the by-product of the college can take the place
of the technical institute graduste. The answer to this
question, is to be found in the viewpoint of industry; the
answer to which is:

A thoroughly trained technician or operating supervisor
ought to be more acceptable than s half-bsked or ill-adjus-
ted “éngineer.. o8

History of the technicsl institute. It is of interest

to-study the history of the technical institute, noting the
different stages through which it has passed in comeing to
ite present state. The beginning of this institution can-
not be trsced to a definite date but most likely it had its
real origin back in the 1800's. At that time, there was a
movement for the education and welfare of the workmen, doubt-
less the out-growth of the industrial revolution. Farly in
1820, mechanics institutes were established for the purpose
of dissiminating scientific informstion smong the farmers

and mechanics.

In New York City, an apprentice librsry snd a school
for the children mechénicé were founded in 1820. 1In Boston
during the same year, similar library was established, fol=-
lowed in 1827 by the 0pening of the mechanics institute. A-
long about 1825, the Maryland Institute of Baltimore was or-
ganized to hold annual exhibitions of manufacturers, conduct
scientific lectures, and maintain a librsry. In various
cities of the country, the establishing of such institutes
took place very rapidly.

38
R. H. Spahr. Op. Cit. p. 63.
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The first technical institute. However, the first

technical institute to be established as such, was in 1822.
This was the Gardiner Lyceum, Maine. The original curricu-
lum of study co#ered two years but was later extended to

three years. The content of the curriculum was as follows:

FIRST YEAR: Arithmetic, geography, bookkeering, slgebra,
geometry, mensurstion, and linear drawing.

"SECOND YEAR: Trigonometry, surveying, navigation, applied
algebra and geometry, differential calculus, integral cal-
culus, mechanics, perspective, chemistry, and sgricultural
chemistry; instead of the last mentioned subject, civil
engineering may be pursusd by those who prefer it.

THIRD YEAR: Naturel philosophy, astronomy, political eco-:
nomy, the federalist, historye.

It is of interest to note the intensive sequence .0of the
te€hnical subjects of the first two years, contrasted with
the liberasl education of the third year.
In 1823, Stephen Van Rensselear of Albany, New York,

.. 8 well=to-do man and leader in vpublic affairs, realized
the need of lecturers snd teachers in the field of the
technical sciences. With this in mind, Mr. Van Rensselear
founded what tocday is known as the Rensselear Cbllege’of
Engineering. The originsl function of the Rensselear
School was that of training teachers in technology. The
plan of the school as specified by the founder was that:

In every branch, of learning, the student begins
with its practical epplication and is introduced to a
kriowledge of elementary principles frox time to t ime, ss
his progress requires. _ ,

By this method, a strong desire to study an elemen=-
tary principle is excited by bringing his labors to & point

where he percsives the necessity of its application to a
use ful purpose. "
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The influence of railroads on education. The country

at this time was growing in phase of its 1life and changes
were taking place at a rapid vace, so that it was to be ex~
pected that marked changes in the educstional field were
likely to be necessary. The first locomotive appeared about
1829, and the spread of rsilrosds was very rapid from this
time until 1836, at which time there were 29 rsilroads under
construction. Due to this state oanffairs, there at once
arose a demand for engineers well-trained in railroad con-~
struction. However, aside from the few military engineers
and praectical surveyors, there were none to be had. This
condition soon brought about a change in the status of the
Rennsselesar School, which evolved a definite enginesring
curriculum, conferring on its first gradﬁating class the
degree of Civil Engineer; By 1849, Rensselear was reorga-
nized as a Polytechnic Institute, with the course of study
lengthened to four years.

Outstanding Technical Institutese. While there are a

great number of technical institutes throughout the country,
there are a few that étand out as successfulias a real edu-
cational institution. The best known is undoubtedly Pratt
Institute, which was founded in 1877 by Charles Pratt and
since his death carried on'by his family. Iire. Pratt'was a
practical manufacturer of Brooklyn, New York, interested in
the welfare of the young veople of the community. He rea~
lized the need of industry and endeavored to supply this
need of industry by fouﬁéing a school in.which the young

people could obtain an education that would ensable them to
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obtain employment in technicsl fields of industry.

The Ohio Mechnaics Institute of Cincinnati and the
Rochester Athenseum and Mechanics Institute have both held
fast to their early traditions of training for the techni-
cal fields of industry. Another school, that is worthy of
mention, is the Wehtworth Institute of Boston. This in=-
stitution was founded for a definite purpose énd throughout
the years of its existence has held fast to the founder's
idea. The school has become & wocational and technical in-
stitute of a very high order. The Bliss Electrical School
located at Washington, D.C. 1is of a very high order. The
Bliss Electrical School offers an example of an institution
that is a personal enterprise and yet through prudent mana-
gement is not only self-sustaining but has earned the gresa-
ter vart of ité capital as well. Cooper Union and the New-
ark Technical School have both placed their day schools on
the collegiate basis, but have maintained their evsning
departments on a strictly technical level.

Technical institute curricula. In & study of the tech-

nical institutes of this country, it is found that there is
s considerable variation as to the type of curriculum offered
depending upon the nature of the industrial eoﬁmunity in
which the institute is 1ocatea. Furthermore, due to the fact
that these institutions are not in any way controlled or are

under the supervision of a central educationsal bodj, there i8
no standardization of curriculum, hours per week, or number

of weeks per school year. In view of this state of affairs,
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it is impossible to mske & very direct comparison of the
curricula of the different schools. However, the following
sﬁmmary will give some idea of the type of curriculum offered
in the technical institutes a3 investigated in this study.

In Table V, on pages 56 to 58, inclusive, is presented
data covering the name of the institution, its location,
whether a private enterprise, endowed, or state supported{
and the names of the curriculum offered, together with the
number of years required to complete same. Theré are, per-
haps, three different tyves of schools to be found under the
title of technical institute, as is to be noted in this table.
In the first place, there is the type that conducts the clas-
ses during the‘day; next there is té be found a type that is
operated on a co-operative besis; then there is the last tyre
which is characterized by the fact that the classes are conduc-
ted in the evehing, and are known as “Evening Technicel School."

The full time day technical schoél curriculum generally
covers a period of from one to two years in length, while the
co-cperative and evening school curriculas will run from three:
in the former, to four in the latter. The amount of work co-
vered in a certain curriculum as offered-in each‘of the three
types of schools is doubtless the same.

It is of interest to note the variation of curricula with
the location of the institution. 1In the case of institutes
located in the very large cities, we find the different cur-
ricula covering the three general branches of engineering as
civil, mechanical, and eleétrical, while the smaller citiés

some outstanding industry creates a demand for a curriculume
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TABLE V

THE CURRICULA OF THE TECHNICAL INSTITUTES
Full Time Day Courses

BLISS ELECTRICAL SCHOOL, Washington, D.C. (Private Enterprise)
l-yeai course in Electrical Technology

BRADFORD DURFEE TEXTILE SCHOOL, Fall River, Mass. (State)
3-year course in Cotton Manufscture
2-year course in Chemistry and Dying
2-yesar course in Machine Shop practice

BRADLEY POLYTECHNIC INSTITUTE, Peoria, Ill. (Endowed)
2-year course in Applied Electricity
2-year course in Machine Drafting
2-year course in Machine Shop practice

CALIFORNIA POLYTECHNIC INSTITUTE, San Luis Obispo, Cal. (State)
2~year and 4-yesr courses in Mechanics '
2-year course in Industrial Electricity

CEICAGO TECHNICAL COLLEGE, Chicago, Ill. (Private Enterprise)
2-year course 1in Architectural Engineering
2-year course in Civil and Structural Engineering
2-year course in Contracting, Architectural Drawing, and
Building Construction
2-year course in Flectrical Engineering
2-year course in Mechanicsal Engineering
l~year course in Surveying, Topography, and Mapping

DUNWOODIE INDUSTRIAL INSTITUTE, Minneapolis, Minn. (Endowed)
2-year course in Building Construction
2~year course in Highway Construction, Surveying.,
-~ Drafting, and Computation
2~year course in Industrisl Electricity
l-year course in Surveying and Highway Engineering

FRANKLIN UNICN, Boston, Mass. (Endowed)
2-year course in Industrial Chemistry
2«year course in Industrial Electricity:

HEALD TECHNICAIL SCEOOQOL, San Frencisco, Cal. (Private Enter.)
2-year course in Electrical Enginsering.
g-year course in Mechanicel Engineering

ILOWELL TEXTILE INSTITUTE, ILowell, Mass. (State)
S-year course in Cotton Manufacturing
d-year course in Wool Manufacturing
3-year course in Textile Designing

MIILWAUKEE SCHOOL OF ENGINEERING; Milwaukee, Wise. (Private)
2-year course in Industrial Electrical Engineering
2-year course in Commercisl Electrical Engineering
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TABLE V (Con.)

NEW BEDFORD TEXTILE SCHOOL, New Bedford, lass. (State)
2-year course in Cotton Manufacturing, Designing and
Chemistry _ ’
2~year courses, Junior Manufacturing and Mechanicel

OHIO MECHANICS INSTITUTE, Cincinnati, Chio. (Endowed)
z-year course in Industrial Electrical Engineering
2-year course in Industrial Mechanical Engineering

PHILADELﬁHIA TEXTILE SCHOOL, Philadelphisa, Penn. (Endowed )
Courses 1in mextlle Technology

PRATT INSTITUTE OF SCIENCE AND TECHNOLOGY, Brooklyn, N.Y. (End)
2~year course in Industrial Chemical EZngineering
g~year course in Industrial Electrical Engineering
2~year course in Industrial Mechanicel Engineering

WENTWOFTH INSTITUTE, Boston, Mass. (Endowed)
2-yegar course in blﬁctrlcal Construction
2-year course in Foundry Management and Operation
2-year course in Machine Construction and Tool Design
2-year course in Power Plant Practice :

Co~operative Half~time bay Courses

OHIO MECHANICS INSTITUTE, Cincinnati, Ohio, (Endowed)
2-year course in Power Laundry Operation

ROCHESTER ATHENAEUM AND MECHANICS INSTITUTE, Rochester, N.Ye.
(Endowed) . )
3~-year course in Construction, Supervision and Archi-
tectural Drafting
3-year course in Cheumistry
S-year course in Electricity
d-year course in Mechanics

Evening Courses

CLEVELAND)Y.M.C.A. SGHOOL OF TECHNOLOGY, Cleveland, Chio (Y.M.
C.A. ‘ ! . :

3~year course in Chemicsl Engineering

3-year course in Civil and Structural Engineering

S-year course in Electrical Engineering

g-year course in Mechanical Engineering

DREXEL INSTITUTE, Evening Diploma School, Phila, Penn. (Endowed)
4-yesr evening course in Architecture .
4-year evening course in Building Construction
4-year evening course in Chemical Engineering
4-year evening course in Hlectrical Engineering
4~year evening course in Machine Design
4-year evening course in Mechsnical Engineering
4-year evening course in Structural Engineering



TABLE V (Con)

FRANKLIN UNIOKN, Boston, Mass. (Endowed)
4-year evening course 'in Building Construction
4-year evening course in Industrial Chemistry.
4-year evening course in Industrisl Electricity
S~-year evening course in Industrial Electricity
3-year evening course in Surveying

NEWARK TECHNICAL SCHOOL, Newark, N.J. (City and State)
Beyear course in General Chemistry
4~year evening course in Architecture
4-year evening course in Automotive Engineering
4~year evening course in Chemical Engineering
4-yoar evening course -in Civil Engineering
4~year evening course in Zlectrical Engineering
4~year evening course in Mechanical Engineering

NEW HAVEN COLLEGE, New Haven, Coin. (Y.Li.C.d.)
4-year evening course in Building and Construction
4~year evening course in Eleetrical Engineering
4-yesr evening course in Mechanical Engineering
3~year evening course in Engineering for Industry

RHODE ISLAND SCHOOL OF DESIGN, Providence, R.I. (Endowed)
4-year course in lMechanical Design

WESTINGHOUSE TECHNICAL NIGHT SCHOOL, East Pittsburgh, Pa.
(Corporation) .
4-year evening courses in Engineering
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. Table VI, on page 60, presents data covering the num-
ber of weeks per year,.the'hours in class per week, and the
total number of hours required for the completion of the in-
dividusl curriculum. The particular institutioné listed in
this table were selected for the reason that they are typi-
cal of their kind. The average number of weeks per year runs
abqut 26, while the number of-houré-per week will be between
20 and 36. The wide veristion in the case of the Ohio Me~-
chanics Institute is due to the fact thet the numbers repre-
sent the time spent in elasses only,’rather then the total
time devoted to the work. |

Table VII, on page 61, presents data showing the time
as required for the typical curriculum &S offeredvby the
~ Evening Technical Institutes.j ﬁhiIe,there is some varis-
tion in the number of years and weeks per year, the average
of 300 hours per year seems to be consistent. )

Conclusions. From an analysis of the data presented in

this chapter, it is evident that the curricula as offered

by the technical institute, is governed by the demand of inw-
dustry as made manifest by the local products ménufactured.
In the larger centers of population, where the kinds of in-
dustry are many,-ahd varied, the curriculae are,grouped a-
round the three main fields of engineering. In the other

districts where the industry is confined to oﬁg or two lines



TABLE VI

TECHNICAL DAY SCHOOLS
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Number of weeks per year, hours per week, hours per course.

E
No.  Institution W ks per Hrg:.peT  HE8arBET
l. NEW BEDFORD TEXTILE SCH. 37.5 32.5 3657
General Cotton Manu.
S-years
2. OHIC MECHANICS INST. 20.0 20.0 800
Co-operative Laundry
2-years -
3e AMERICAN INST. LAUNDER. 40.0 33.8 1352
Courses in launderying :
l-year
4, WENTWORTH INSTITUTE 35.0 30.0 2100
Foundry management and
operation . _
Power plant practice 35.0 30.0 2100
2-years
5. CHICAGO TECHNICAL COLLEGE 36.0 36.9 2593
Building Construction
Civil & Structural Eng. 36.0 36.9 2593
2-years
6. DPRATT INSTITUTE
" Indus. Mechan. Engineer 36.0 36.0 2208
Induse. Electr. Enginser 36.0 36.0 2208
Industrial Chem. Engin. 36.0 36.0 2208
Z2~years
7« BLISS ELECTRICAL SCHOOL 32.0 35.0 1131

Electrical Engineering
l-year



TABLE VII

EVENING SCHOOLS

No. Institution No. Wks. Hrs. Eve. Hrs. Total
and Yrs. per per per per hours
Curriculum Yre. Wke Wke Eve. course
le NEWARK TECH.SCHOOL
" Eleec. course 3 a% 10 5 2 1080
2« COOPER UNION
Mech. Engrs. 5 32 10 5] 2 1342
3, DREXEL INSTI.
Mech. Engre. 4 28 6 3 2 864

61



62

of manufacturing, the curricula are more or less influenced by
these lines. This condition is very evident in the curriculs
of ths Néw Bedford Textile School. In this particular institu-
'tion, the curricula sre built around the cotton manufacturing
business, since this school is located in a section whose ma jor

business is that of cotton goods manufacturing.

THE JUNIOR COLLEGE

This part of the investigation of the problem under con-
siderstion will have to do with a study of the organization of
the semi-vyrofessional engineering curricula as offered by the
public Jjunior colleges of the state of Cslifornia. The study
is confined to this particular state for the reason that in
Qalifornia the junior college is considered more as a public
institution that is the case in other states. HFurthermore,
the development of the semi~professional engineering curricula
has been more marked than in other sections of the country.

The investigation of the problem will be centered around
an examination of the junior college catalogues, supplemented
by & study of the professional literature that has a besring
on the subjéot.

Engineering as offered in the junior college. There are

two distinct types of engineering curricula offered by the ju-~
nior college, namely, pre-engineering and.semi—professional
-engineering, The organization and confent of the former is,
for the most part, adopted from the four-year professional in-

stitution, while the latter is still in the making.
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There are, comparatively, few Jjunior coclleges of the
state of California, that attempt to offer & curricunlum that
might correctly be termed semi-professional in nature. This
state of affairs is due to a number of reasons. In the first
place, the total enrollment of the average Jjunior college is
small, with the result that there will be but a few students
who will desire to follow engineering as a vocation. Qf the
number of students who will desire an engineering curriculum,
some will plan to complete a four-year period at the univer-
sity and consequently will not be interested in & two-year
semi-professional program. ¥For those who intend to complete
their engineering curriculum at the professional college,
the Jjunior college will have to be prepared to offer what is
generally listed in the catalogue as pre-engineering curric-
ulume. On the other hand, the Junior college will haye to be
in a position to meet the needs of those whose desire is to
spend two years in the junior college, but to eventually enter
the engineering field. This latter group will be offered the
semi-professional engineering curriculum. Due to this state
of affairs, the junior'college is c¢alled upon toc offer the two
types of engineering curricula, an undertsking that is impossi~
ble in the smaller institutions.

The junior college teascher. There is a marked distinction in

the two types of teachers needed for the work of the pre-enginee~
ring curriculum and that of the semi-professional engineering cur~

5

riculum. In the case of the pre-engineering instruction, the
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teacher should be of the university type for the reason that

the students two years of study inrfhe“junior collége Qill have
formed a foundation for his later work in engineering at the
universitys Furthermore, the work undertsken by the student

in the junior college will have to conform to that as given

in the first two years of the four-year professional college;
consequently, the type of instruction should be similar. The
educational requirements of the university instructor have been
well established for some time, so that no further consideration
will be given to his qualifications at this time.

Concerning the best type of instructor for the Junior college
eséecially in the field of semi-professional engineering, very
little has been done towards‘establishing definite educational
requirements. However, since the instruction of the semi-pro-
fessional engineering curriculum concerns itself more with the
doing of things rather than the theory, the teacher for this type
of work should have in addition to his engineering education, con-
siderable experience of a very practicsl nature in the field in .
which he aims to teach. .

Engineering laboratories. Another matter to be considered

in connection with the offering of semi-professional engineering
curricula is that of suitable laboratories. A large part of the
instruction of the semi-professional curriculum has to be done in
the laboratory so that the best results may be obtainede The op-
vortunities afforded the teacher, through the use of the enginee~
ring laboratory in connecting up the principle with the spplica=

tion, are without number. The type of student to be found in the



semi~professional group, is such that he reacts to the labora-
tory method of instrucfion with féfvgreater reéults than is pos~-
sible in lecture or cless-room instruction only.

In the light of the foregoing discussion, regarding the
laboratory requirements for the proper instruction in semi-pro-
fessional curriculs, it is no small wonder that so little has
been attempted by the small junior colleges in offering this
type of education. There is little or no information svailable
concerning the eqguipment necessary for the prover instruction
of the semi-professional engineering curricula. The detail re~
quirements will depend upon the various branches of engineering
that sre included in the curricula. The matter of cost is a
consideration that makes the offering of semi-professional engie-
neering impossible for the smaller institutions.v

Semi-professional curriculs in the Jjunior colleges. The

following tables in this chsapter, Tables VII and XVI, inclusive,

on pages 66 to 74, represent semi-professional engineering cur-

65

ricula as offered by the more progressive junior.colleges of the 1

state of California. These curricula were obtsined from an exa=-

mination of the catalogue of the indicated institution.
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TABILE VIII
LOS ANGELES JUNIOR COLLEGE

2=year Curriculum in Mechanical Engineering.

First Semester Hours Second Semester Hours
English“.QOOOCOQQOIQ.GO English@......ﬁ.,....eo
Engineering Math......60 Engineering Mathe....60
Machine Drawingeecececece. 120 Machine Drawingeeeecees 120

Elec. Engineering....60 60
Machine Mechanics....40 60
Health..w............40

Phy81080000¢0000¢0000060 60
Plane Surveyinge..e...60 60
PhySo Fdeeoooooscooeecsne 20

?hyS. Ed.ocoo..ooc.o& 20
240 260 260 260
Third Semester Hours Fourth Semester Hours
Social SciencCeecessesebO Social 5CieNnNCeeceees b0
Engineering Mathese...60 Engineering Methe....60
Aprlied MechanicCsSee«.«60 Machine Desighe...«s.20 120
Descriptive Geometry..20 120 HydrauliCSesssseeessedl
Electrical Engineer...60 60 -Heat Engineeringe.....60
Electrical Draft¥ge.... 60 Physe Edeceossosecanes 20
Physe EGecsececcceacsccs 20 Strength Materials...60
260 260 300 140
2«year Curriculum in Electricity, Radio and Sound
First Semester Hours Second Semester Hours

English.‘.........“‘.‘ﬁo

EngliSh0500000-oo¢0-oo6O

PhySiCSoocooooooo.ooooso 60 Physics..........‘ﬂ.‘.6o 60

Applied Electricity...60 60 Applied Electricity...60 60
Applied Math....."...6o Applied NIath.‘.....“.ﬁo

Engineering Drawing... 120 Electrical Drafting... 60
Phys. Edooc.ocoo...ooo 20 Electiveoooooooocooooozo

Phys‘ Ed....".'.l.... 20

240 260 260 200

Third Semester Hours Fourth Semester Hours

MathematiCSeeeeoseoeesabl
Psychology..Oioo......Go
EconomiCS.............60
Health..}...a..;......40
Phys: Hdeeoecoeoooaeosse 20
Alternating Currents..60 60
Light and Power Wire..40
Radio CircuitSeecceseeed0 120
Soun‘dﬂ.“........‘....zo 60

380 260

Philosophy of Law.....60
Business Courtesyesee.20
PhyS. Edoooooooco.o-o. 2
MathematicCSeeeeceoesosesb0
Dynamo-~¥lec. Liachines.60 6
Industrial Control....40 6
Heat Engineering......60
Vacuum Tube Circuits.. 6

0

0
0

0

Transmittinge cceeceece 20 60

Salesmanshipescccessecesed

440 <6

9]

Note: Hours in first column, class time; second column, lsborstory.



TABLE IX

LOS ANGELES JUNIOR COLLEGE

2-Year Curriculum in Aviation.

Pirst Semester ‘Hours

Second Semester - Hours

English.....‘.....“.Go
Engineering Math.....60
Engineering Drawing.. 120

English.0-.o-0000000060

Engineering Math.....60

Machine Drawingeeecee..

120

PhysSiCSeeceencacsceeebl 60 Electrical Engineer..60 60
Engineering Aviation.40 AirplaneSeceecececccecseeebO
Hegltheoseoeoooeooeeesadl Meteorologyeeceeceeeeeedl
Phys‘ Ed".'.“.‘..‘. 20 Phys. Ed.‘...'...".. 29
240 200 280 200
Third Semester Hours Fourth Semester Hours
Social ScClenceeeeeees60 Social Scienceeeeee..60
Engineering Mathe...«.60 Engineering Math.....60
Applied MechanicS....60 Airplane Engines..«..60
Navigationeeecsceeseaasdl Strength Materisls...60
AerodynamicCSeececeeeeebl Airplene Designeses..60
Descriptive Geomesss«.20 120 Aerongsutical Draft... 120
Phys. Edoooooo.ooaooo 20 PhySO Edoo-a...o.o.c.k 20
300 140 v _ 300 140
2=Year Curriculum in Civil Engineering
First Semester  EHours Second Semester  Hours
English...‘.“.......6o English..............so
Engineering Mathe....60 Engineering Math.....60
Engineering Draweesces 120 Civil Engin. Drawinge. 120
PhySiCS-nooo-o.oocoov6O 60 Matel‘ial COnStruCto.o60
BUTrVeYiNngesececoseceeeeb0 60 SUrveyiNgesecescseeeessdl 60
Phys' Ed.l..‘.."'... 20 Land Mapping.‘.t...“ 60
Health..ﬂ.....'...c.‘4o
Phys. E-d.---...o;ooo.. 20
240 260 . 260 260
Third Semester Hours Fourth Semsster Hours
Social Scienceeeeceees.60 Soclal Scienceeeeeees60
Engineering Math......60 Engineering Math.....60
Applied MechamicS.....60 Strength Materiels...60
Descriptive Geomes....20 120 Structural Design....20 120
Route SUrveyingeecece..20 60 Engin. Calculation...60
Astronomic Surveye..e.. 60 City Surveyingeeeee.e..20 60
HydraulicCSeescoeecess 40 PhySe Edececcccccocas 20
Phys. Ed.'."...'..... 20

260 260 28 200




Table X

MODESTO JUNIOR COLLIGE

2=Year Curriculum in Aeronautics and Avisation

68

PFirst Semester Hours

Second Semester Hours

English-...‘..‘......ﬂﬁze
Adve. Algebra....,.....72
Redio CodCeecescssceaddD

English.........‘..56
Adv. Algebracessecese72
Aeronau‘tics. e S o 6 8 0 .54

Weather..'.........‘...36 Physics............56 54
PhySiCSoccoo.ooocoooo‘56 54 Phys. Edo--c,.ooot‘4 18
PhySO Hleceaosososnosen 18 Electives-.......:.54
Elec‘ti‘l,es.............72 I

288 72 252 62

Third Semester Hours Fourth Semester Hours

English...'.....‘.....z6 English‘............ﬁe
Social Scienceeseee...b4 Social Scienceess...54
Redio COACeeccscsecseedd Weajther.............54:
AeronguticCSecsseccecesbd Meterologyeececeaessl8B
AviatiONneeceescseseecesaslB ?hysics.oo.-...-....56 54
PhySiCSooooooooc-o.oo-zG 54 Phys. Eda}-ocoo--ooo 18
PhyS‘ Ed.octooco-oo-oo; 18 ElectiveS...........56

2b2 72 2562 72




Table XI

LONG BEACH JUNIOR COLLEGE
Long Beach, Calif.

69

2~Year Curriculum in Architectural Engineering.

First Semester Hours Second Semester Hours
English...,'.'..’l'...54 EngliShoo00000000.54 . N
Social SC18NCEeeesceeedb Machine Drawing...18 108
MaCh'oDraWingo..oooo.0018 108 Art.........-......lB 54
Advanced Algebra......b4 ElectiveSeeeceee«el08
PhySiCSo s 0 ec e s 0 s0 o0 054 108 AI‘ChiteCt- DI‘&W. 3 162
PhySe Edecesceocsacass 18 Freehand Drawing. 108

Surveyingeeceeceeces 18 108
Phys. Edn--oo.o.n . 18
216 224 254 558
Third Semester Hours Fourth Semester Hours

Social ScienCeeceecceeesdb
Art..“...........l‘..ls
GeometryOOCI.o000.0;;.5’4
Physics....‘....t.....56
}!’[ach. Dr......vlll....’

54

b4
108
, 18

Phys. Ed.'.“..:.......
« 194

234

ElectiveSeesseeeesa108
Architect.Drawing..
Freehand Drawingee.e.
Hyglenfeeseeceaesees 36
Surveyingeeeseececees 18
Physe Edececcoscosas

162
108

108
18

162

396
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Table XIT

PASADENA JUNIOR COLLEGE
Pasadena, Calif.
2=Year Curriculum in Civil Technology
First Semester Hours

Second Semester  Hours

Technical PhySicSe.s.+36 72
Technical Matheecesoee3b
Business Law....Techl.
Reports.......-...SG 72
" Descriptive Geometry..1l8 72
Engineering Problems..38
Indus. Administra.....54

Technical PhysSicS....36 72
Technical Metheesesee36
Technical RepPOrtSee..36
Engineering Drawe....18 108
Materials Construce...36
G’eology...’...c......36 108
Trips and Lectures...18 18

R.0+TeCe or Phys. Ede. 54 Trips snd LecturesS....18 18
ReOeTeCe Or Phys. Ed.. 54
226 360 254 542

Third Semester Hours FPourth Semester Hours

Technical Matheessceeosea36
Plane Surveyingee.c..e.18 90
Advance Surveyinge.....18 b4
Strength MaterialS....b54
Materials Testingeeese 54

Technical Matheeeceeee36 ‘
Plans Surveyingee«...18 90
Structural Stresses..b4d
- Wood Constructione....36
HydrauliCSeeecececesee3b b4

ROOOTOCO Or Phys. Edn 54 Steel DGSign-....-....56
Reinforced Concrete...36

Structural Drafting... 54

RoOoToCo or Phys- Edo- ‘54

234 198 198 306

2«Yeat Curriculum in Mechanical Technology

Pirst Semester Hours Second Semester  Hours

Techniceal PhysicSees..36 72 Technical PhysicSeeeececl9 36

Technical Matheoseooos 36
‘"Technical ReportS.....36

Technical Matheeecoosoeed6
Engineering Problems...326

Engineering Drawee.... .18 108 Descriptive Geometry...1l8 72
Treatment Materials...1l8 b4 Tregtment Materials....1l8 54
D.Ce ElsCe & L8b00009054 54 D.Ce Elec. & Lab.......54 54
Trips and LecturesS....18 18 Trips & ILecture€Seeceeses.18 18
ReOeTeCe oOF Physo Ed.. b4 ReOeTeCe OT Phys. Edeee b4
Electives......ooooooo-56
226 360 2356 288
Third Semester Hours Fourth Semester  Hours
Technical Netheeseoees36 Technical NMetheeosecsees 36
Power & Indus. Plants.b54 _ Heat Power Engineering.36 36
Mechanical LeDececcses 54 Strength MaterialsS.....54 . ,
Machine DesSigheececccess 108 Materials Testingeeeese 54
MechaniSmeeecesoecesesebd Machine Desigheececescssees 108
Metallurgy & Metals...36 54 Mechanical LaDecececcesee 54
Indus. AdminiSecece...54 Metallurgy & Metals....36 54
ReOeTeCe OT Phys. Ed.. 54 Eleetiveoo-coooocooon..54
RoOoTcCo or Phys. Edo.c 54-
234 270 162 414




Table XIII

PASADENA JUNIOR COLLEGE
Pasgdena, Calife. L

2<Year Curriculum in Flectrical Technology

71

First Semester Hours

Second Semester Hours

’

Technical PhysicsS....36 72 Technical PhysicS....18 18
Technical Matheseee.a36 Technical Matheeecees 36
Technical Reports....36 Descriptive Geome.ss.18 72
Engineering Drawing..18 108 Engineering croblems. 36
Treatment Materials..1l8 b4 D.C.Electricityeesecec.bd
DeCoe Elecs & Labeocessbd 54 D.C. Laboratoryeseees.bd b4
Trips & Lectures.....1l8 18 Trips & LectureS.....18 18
R.0.T.C. or Phys. Ed. 54 Electiveeeeceoceoeceedd b4
i ReOeTeCs Oor Phys. Ed. 54
216 360 206 288
Third Semester Hours Fourth Semester Hours
Technical Matheeoooo36 Technical Matheeseoes36
Power & Indus. PlantsB4 Heat Power Enginee...36 36
Mechanical LabDeececsss b4 Strength Material S...54
A.C. ElectriCityooooo54 AIC. MaChineryoooooo-54:
AeCoe L8BDececocceccccne 108 A.Coe LasboratoOryeeces e 108
Elec. Machine Design. 108 Meterials Testingee.. 54
Electiveeseecsoceeceeed6 72 Industrial Adminis...b54
ReGeTeCo OT Phys. Ed.. E4 Re0.T.C oOT Phys. Ed. . 54
' 180 396 ‘ 284 252
2~Year Curriculum in Aviation
First Semester  Hours Second Semester Hours
Technical PhysiCSeeces.e36 72 Technical PhysicsSe...36 72
Technical Matheeeesees « 36 Technical Matheeseoooo.36
Technical RepPOTrtSeeceee.36 Descriptive Geomes...18 108
‘Engineering Drawing....18 108 Engineering problems.18
Treatment MatericslSe....18 54 Aeronautics & Engin..54 108
AeronauticCSe cececsscceeslB 54 Trips & Lectures.....18 18
Metallurgy & MetalS....36 54 Blectiveeseeeeseeceesel8
Re0.T.Ce Or Phys. Ed... 54 Re0.T.C. Or Phys. Ed. 54
198 396 _ 216 360
Third Semester Hours Fourth Semester Hours
Technical Matheieoeooeesedb Technical Matheeoeeoooed36
MecheniSmSeeesecceeceee 454 Metallurgy & lMetals..36 54
Astronomyesecscecccoeesedd 54 (Geog. & Meteorology..36 54
Aeronautics & Naviga...b54 108 Aeronautics & Indus..b54 108
Industrial Adminis.....bd Strength Msterials...b4
Trips & LectureSeseecess18 18 Materials Testinge... o4
ReOeTeCe Or Phys. Ede.s 54 R.0.T.C or Phys Hd... 53
' 261 254 216 324




Table XIV

PASADENA JUNIOR COLLEGE

Passdena,

Calif.

2~Year Curriculum in Building Practice and Desgign.

72

First Semester Hours Second Semester Hours
Technical PhysSicSese..36 72 Technical Physics...36 72
Business Englishe.....54 Business English....54
Residence Designe.....18 920 Business Law.ee.sees36
Landscape DesigNececes36 - 72 Residence Designe...18 90
HElementary Surveying..18 90 Buldgs and Constec.e. 108
Trips & LectureSe.cess.+18 18 Trips & Lectures....18 18
Elective........ll....54 Elective.....‘......‘54
Re0eTeCe Or Phys. Ed.. 54 ReO.TeC. Oor Phys. Ed. 54

224 396 216 342

Third Semester Hours fourth Semester Hours

Cost Est. & Job lMans..b4d Wood Construction....36
Accountingescececcecacee 126 Steel Desighecceceeeslb
Residence Dosighececee 108 Residence Designee... 108
Wood Constructioneee...36 Strength Materials...b4
Interior Decoration...36 Materials Testing....54
Structural Stresses...b4 Reinforced Concrete..36
Elective‘.............54 Electi_ve¢............54
ReOeTeCe Oor Phys. Ed.. 54 ReOeTeCe 07 Physe Ed.. 54

234 288 216 216
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Table XV

SANTA ANA JUNIOR COLLEGE
Seanta Ana, Cal.

2«~Yegar Curriculum in General Enginsering

First Semester

Hours

Second Semester Hours

English.’...."‘.....54

Englisheececeeeecesbd

Mechanical Drawinge... 108 Machine Drawing. 108
Forge ShOPececcsocncsse 108 Forge ShODeeseeces 108
PhySicSooooooooo..ooos6 h4 PhySiCSq---or‘o-SG hd
Chemistry. ® ® 0 0 0 0 0 00 ‘54 108 Chemistry. e ® o0 .-.754 108
144 378 : 144 378
Third Semester Hours Fourth Semester Hours
Political Science....54 Political Science..b4
Mschine Drawingeeeee. . 108 Machine Drawingee.. 108
Mathematics-oooooodo.54 PhySiCSoooooooo-ocoze 54
PhySiCSoooooooocoooooZ6 54 Trea‘t. Bﬁaterialo.C.SB
Treat. MaterialS.e....36 SuUrveyingeeseceeeeee36 54
BUrveyingeesesceeeesaa 36 54 :
216 216 162 216

2-Yegr Curriculum in Trafting snd Mechanics

Pirst Semester

Houxrs

Second Semester Hours

Engliéh........;i....54

Englisheeecececeessecbd

Mechanical Drefting.s 108 . Mechanical Drawing. 108
Mathematicseeiecc....54 Machine ShOPeeeseos 108
MQChine Shop......... 108 Physics............zs h4
PhySiCSecesccsacsscesdb 54
114 220 90 220
Third Semester Hours Fourth Semester Hours

EngliSh.;..-.........54 N EngliShooé-o-oo;ooo54
Mecheanical Drawinges.. 108 Mechenical Drawing. 108
MathematicSeeessseee «abd Machine ShOopeceecces 108
MaChine Shopqo;o-oooo 108 PhySiCSooooooofo.0056 54
PhysSiCSeeccesccacesesesdb 54

. 144 220

- 90 220
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SANTA ANA JUWIOR COLLEGE
Sants Ana, Calif.

2=Yaar Curriculum in Geaoloecical Engineering

Pirst Semester  Hours Second Semester .Hours 
English. ‘.'0&..‘..0.54 English..‘.....‘..l..54
Mechanicel Drawing.. 108 Mechanical Drawinge.. 108
MathematicSeeeesoeeebd Chemistryesecseeescesesdb 54
Chemistry........‘-.54 108 Geology.....;r......54
Geology."..........'54 —

216 216 144 162
Third Semester Bours Fourth Semester Hours
Political Science...54 - Political Science....54
Sp&niShoooooocooooiogo Spanish......,-......90
G8010quooooo.ovoocoo54 Geology’.l....‘..“...54
SUrveyingeececececesces 36 54 SUrveyingeesscceeces 36 54
244 54 244 54

2~Year Curriculum in General Surveying

Pirst Semester Hours Second Semester Hours
English..........-.54 EngliShooooooooooooo54
Mechanical Drawing. 108 Mechanical.Drawing.. 108
Forge ShOpPecescssss 108 MathematicSeecoesosebd
?hySiCSOO.oooowpoob56 h4 PhySiGSo............55 108
Chemistryeeceeceeeesdd 108 Surveyingececececees e 36 54

144 278 ' 190 270
Third Semester Hours Fourth Semester Hours
Machine Drawingeeoe. 108 Machine Drawingecese.s 108
Mathematics......o..54 Mathem&t103000000905054
PhySiCSececscsocecsssdb 108 PhySiCSececcccaceceesd36 108
Surveyingoococ-QOQOOZG 54 Surveyiﬂg.‘..........56 54
Mechanism......'...”36
126 270

262 270
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From an analysis of the foregoing semi-professional
engineering curriculae, it is evident that meny of the cour-
ses that go to make up the curricdulud content havé been adop-
ted from the typical enginesering curriculum, but to serve as
a semi-professional course it must be so in name only. In the
case ‘0f mathematics, this subject as a coursse in the semi-pro-
fessionsl engineering curriculum, should he presented not as
an eyd in itself but merely as & means to an end. The same is
true in the case of each subject that is found in the various
curricula. The different principles forming the high lights
of the engineering éubjecté are not to be taught for themselé,‘
ves but for the psrt end importance they have in the enginee-
ring world. The real difference between the work of the ju-
nior college semi-professional curriculum and that of the four-
year engineering college is to be found, largely, in the method
of instruction.

In speaking of the need of tephnicélly trained men in the
field of industry and the Jjunior coliege“program, Spahr has
the following to say: |

ﬁe probably will look to the technical institute and ju-
nior college for the training necessary to fill the need of
this phase of industry, proyide? the latter w%%l ad just its
program to meet most effectively local needs.”

For the junior college to meet the needs of the commu-
nity, it would do well to consider the curri¢u1a of the tech-
nical institute for tﬁer.is much in common in these two edu-

1

cational institutions.

35 , : , .

R.H. Spehr. Engineering Education of the Junior Col~

lége Level. Presented at the 10th Annusl Meeting of the Ame~
rican Association of Junior Colleges. Nov. 1929. p. 10.
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CONCLUOIONS
In this chapter, data were presented to show to what
extent the three educatlonal institutions beyond the blgh
school grades were offerlng‘seml-profe3810nal engineering
‘gurriculs on & junior college level. The three institutions
covered are the four-year engineering college, the technical
institute, and the public Jjunior college.

The four-year engineerihg éollege has not in the past,
nor at the present, nor can it hope in the 'future, to pre-~
pare fbf'the entire field of éngineering. It was generally
felt that this type of institution offered all the trsining
necesaary for the industrial world. FKowever, a study of the
conditions as found in industry has revealed that the techni-
cal staff positioﬁs in the field have been satisfactorily
filled by the graduates of the four;year engineering colleges,
while the technicel positions in the field o%'production have
been filled inadequateiy. The graduate of the professionsl
coilege is not inclineAd tolenter the production field.' This
condition is due, perhaps, to the type of instruction given
the four-ﬁear student and, also, to the fact that industry
has drawn from the schools of shorter intensive engineéring
courses, such as the techrical institute. Their catalogues,
from the comparastively few four-yeaf colleges, that list
senl-profeQ31ona1 englneerlng curricula, have such a small
Aenrollment that 1ittle can be expected of this type of en-

gineering education.
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Concerning the part thaet the technical institute plays
in the semi-professional engineering educational field, it is
very evident so far as the data presented in this chspter sre
concerned. One of the conclusions regarding the technicsel
institute curriculs is that it is meeting the needs of the
community. The variation in the curricula depends upon the
natﬁre of the industry for that particular locality. Where
"the school is located in a large center of population and
the type of manufacturing likely to bé‘varied, the technical
institute curriculas comprises the three general branches of
engineering, namely; civil, electrical, and mechanical. As
the work of the technical institute has to be intensive~in
character many sub-branches of the above are offered as in-
dividual courses, such as mechanical drafting, structursl
drafting and architecturai drafting. One institution may
heve but one curriculum such as the Bliss School, where the
curriculum is that of electricel engineering. In the case
of the New Bedford School the curricula are centered around
the cotton goods nmanufacturing business. In this way, the
technical institute has to be meeting a reél need of the com-
munity. |

From & study of the duts presented in this chapter con-
cerning the junior college curricula, it is evident that a
start has been made in the developing of the semi-professional
engineering curricula. The courses that go to make up the
different curricula may have the same name as many offered in

the university but the difference will come in the method of
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instruction. The curricula content will be organized in re-
gard to the various branches of engineering with-job analysis
forming the basis. éhe training afforded by the curricula to
be specialized in character with a skill as a fundamentsl con-
sideration. The method of instruction for the semi-professio-
nal engineering curriculum must embody considerable laboratoF
ry work. The tyve of instructor to be one with the enginee-

ring education supplemented with considerable exyerience in

the field in which he tesches.
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CHAPTER V .
CONCLUSIONS AND RECOMMENDATIONS

The problem restated. The problem which has been un-

der investigation and reported in this study,; is the organi-
zation and coﬁtent of semi-professiqnal engineering curricula
in Jjunior cblleges.

The study for the most part consisted of an examination
0f the catalogues of educational institutions offering semi-
professionsl engineering curricula. Supprlementing this data,
consideration was given to professional literature having &
bearing on the problem under investigation.

In treating the problem, consideration was given to the
place that semi-professional engineering~shduld have in the
educational program of the junior college. An effort was
made to determine whether the functions of the junior college
included any that would entitle this institution to offer
engineering curricula on a semi-professional level. Asla
further step in thé solution of the vproblem, a study of the
aims of semi-professional education was made.

Another important consideration in the study of the prob-
lem was the question as to the demand of semi-professional en-
gineering graedustes on the part of industry. The answer to
this question is of great significance to-the junior college,
because this institution should offer semi-professional en-

gineering.
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The main part of the study is centered sround the semi-
professional engineering curricula as offered by educational
institutions beyond the high school grade. In this field of
'education, curricula of a2 semi-professional engineering nature
were found in the four-year engineering colleges, technical
institutes, and in the public junior colleges. Data concer-
ning the organizatiocon end content of these curricula are pre-
sented.

Purpose of this chapter. Chapters II to IV inclusive

deglt with the various phases of the problem under investi-
gation. The results were presented andvthe conclusions drawng
but comment and discussion has been reserved, for the most
part, for the present chapter, which deals with the results
end implications of the investigations in = more subjective
manner.
SUMMARY OF FINDINGS

The findings of this investigation seem to justify the

following conclusionse.

Functions of the Junior college. One of the four com~

monly recognized functions of the Junior college is that of
the terminal function. In other words, it becomes the func-
tion of the junior college to offer curricula that are com-
plete in themselves so far as the time element is concerned,
or complete in two years. As Eells sizes up the situation
regarding the part thst the junior college must tékeAin the

matter of terminal function:
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The junior college must offer something more than s
simple university preparatory course, if it is to live up
to its true destiny. The development of the terminsl func-
tion is an essential corollary of the success of the popular-
izing function.

In sddition to Eells quated above, we find men like Langes,
Leonard, and Ricciardi, expressing their views, as presented
in Chapter II, pages 17-19, in favor of the junior college of-
fering as its right and duty, semi-professiohal educetion. In
the face of these facts, the only conclusions to be drawn is

that semi-professional engineering curriculs have a place in

the junior college program.

Aims of semi-professional education. It is essential

for the success of any undertaking that there be a fundamen-
tal aim. In the words of Dr. Snyder of the Los Angeles Ju-
nior College, the aim of the semi-professional curricula is
to help the young man and young woman make good in life. In
order to make gcod in 1life, the curricule must sfford the
student the opportunity to acgqguire a skill and at the same
time obtain a certain amount of culture.

The demsnd for semi-professional engineering gradustes.

Even though it be the function of the junior college to offer
semi-professional enginsering curricula and its aim in offe-
ring these curriculae be the highest, there must exist a real
demend for the graduates or the work will not be & success.
In the consideration of this question, the first factor

to be noted was the attitude of the employer. From the dsata

26 _
WeCo Eells. The Junior College. Houghton, Miflin
Company, New York, 1931, p. 231.
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presented in Chapter II, pages 28-32, the evidegce is most
convineing in so far as there besing s real:demand for men
with a semi-professional engineering training. Fgcts are
set forth in this chapter to show that there are three po-
sitions for men with a semi-vrofessional training to one
with the regular four-year engineering trsining. The final
conclusion tc be drawn is that there is =2 real demand on the
rart of industry for men with a two-year semi-professional
engineering training.

As a counterpart to the attitude of the employer, there
is the matter of occupations that cen be considered as semi-
professionel in natﬁre‘ Both Xoos and Bennett conducted
studies that developed the fact that there smre 2 great number .
of positions, the training for which cen be offered by the
junior college in their semi-professional curricula. In
chapter 1II, pages 32-38, is presented data that 15 conclu~-
give of the existence of occupations of s semi-professional
nature.

Another point in connection with the cguestion of de-
mand for semi-professional engineering graduates is the mat-
ter of their status in industry. From a study conducted by
Spaher, the results of which are presented on pagse 39, of
this report, we find that the four-year college man predomi-
nated in the higher engineering vpositions, the two-year\tech~'
nically trained men held by far the larger percentage of the
positions in the field of production. The facts showing that
the four-year engineering graduate is in many cases overtrai-

ned for a great numbesr of positions in industry.
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Semi~professional engineering curricula offered by

educationsl institutions beyond the high school. In this

area of education, there are to be found three types of
ingtitutions that offer engineering curriéula that can be
considered semi-profesSional in nature. These instifutions
are the foﬁr-year engineering colleges, the tecbﬁical

institutes, and the public junior colleges.

The four-year engineering colleges. In the study of

this part of the problem, it was found thaf there were six
four~year institutions, that, according to their catalogue -
offered semi-professional engineering curricula. However,
from & study by Koos, which }s revorted on pages 44-45,

it is very eVident that the success of a two-year enginee~
ring curriculum offered at a four-year engineering college
is very doubtful. The enrollment at the most is very small
with the result thst these two-year students feel out of
vplace in the college or are finaslly persuaded to change to
the regular four-year engineering curricula by the same in-
stitutions hes not worked very well so that little can be ex-
vected from the four-year institution in the development of
the semi-professional engineering curricula.

The technical institute. This type of institution is

working in the same field as that in which the junior college
will be called upon to function, so that much importsnce is

attached to the part of the study concerning the technicéi
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institute curricula. The characteristics of the technical in-
stitute, as reported on page 47, are concise but broad enough
to cover all phases of the institution. The Jjunior college
‘would do well to consider these characteristics.

In thg technical institute field, there sre three types
of schools génerally termed full time day schools, co-opera-
tive half-=time schools, and the evening schools. The curri-
cule gs offered in these schools, and the eveﬂiﬁg schools are
the same for the most part except that the length of time re-
gquired to complete a psrticular one in the evening school wili
be longer tkan is the case in the day school. The curriculum
is built afound a certain phsse of engineering, such as machine
construction and tool design, or in other cases is somewhat more
general as for instance the mechanical enginesering curriculum. -
The outstanding thing to be noticed in the study of the techni-
cal institute.curricula‘is that they evidently aim to meet par-
ticular needs of industry. The type of curriculum offered by
a particular institute is influenced largely by the kind of
manufacturing going on in that community. If the institute is
located in & large eity, the curricula are 1ikely to cover the
general fields of engineering, as civil, electrical and mechani-
cal engineering. In other cases, we find that the curriculs
are built sround the outstanding engineering.lines of the com~
munity. As for the most part, & vrivate enterprise, the tech-
nical institute must be meeting a resl need or it could not

exist.
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The Junior college. From g study of the dats as pre-

gented in this report concerning the semi—professiohal engif
neering curricula, offered by the junior college, one is im-
pressed with the few schools that offer resl semi-professional
curricula. As this investigation concerned itself with the
curricule of the junior colleges of the staté of Californis,
the conclusions to be draswn will apply to this section of'the
country. However, since the junior colleges of this state are
very progressive in their educstional idess, the conclusions
can be taken as t&pical of the entire country.

The semi-professionsl curricula, as revorted on pageé 63
to 70, are typical of the offerings in this field of education
by the Jjunior colleges of this state. This data comprises the
total.curricula offerings of fice junior colleges with a grand
total of fifteen separate engineering curricula.

The conclusions to be drawn from & study of the data in
this chapter are: first, that semi-professional engineering
curricule have not been sold to the students or parents; se-
cond, that a real understanding of the function of the semi-

- professional engineering curricula is not understood by'the
average Jjunior college administrator; third, that there is a
lack of distinction between the vre-engineering and semi-pro-
fessionsl engineering curricula on rart of the average junior

college administrator.
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RECOMMENDATIONS
It is rather presumptuous to suggest changes in the
semi-professional educational field, on the basis of an in~-
vestigation of such limited scope as this study, but the
folloﬁing‘suggéstions or recommendations .are vegtured &s

logical outgrowths of the making of this study.

Function and aim of the semi-professional engineering

curricula. That due consideration be given the function un-

der which the semi-professional curricule finds its place in
the Junior college program. In other words, that it is the
function of the junior college to offer semi-professional
curricula. PFurthermore, let the sim of the semi-professionsl
curricula be that of helping the student mske good in life;
by giving him a skill to secure & living with and e contact
with culture, that he may spprecizte the best things of life.

Types of engineering. That there may be a distinction

made between pre-~engineering and semi-professional engineering
curricula. These two types of engineering curricula being
entirely different in so far as their purpose is concerned,
The former is fo prepare the student for his last two years at
the university or engineering college, while the latter aims
to prépare the student to enter the field of industry.

The construction of the semi-professional curricula. That

the construction of the semi-professional engineering curricu-

la Dbe based on an industriel survey, which shows the different
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lines of manufacture located in the community, from which
sufficiert data msy be obtained for the proper construction
of the curricula. Too many so-called engineering curricula
of the junior colleges are built around the high school shops
as it is necessary to mske use of the eqguipment somewhere in
the Jjunior college. As was pointed out in this study, there
is & real demand for semi-professional engineering graduates
but the curricula from which the student graudates must fur-
nish the training necessary to meet the demand of industry.
The organization and content of the semi-professional engi-
neering curricula should be developed with the aid of reypvresen-
tatives from industry in order thzt nothing but the essentisal
material will form a part of the curricula.

Semi-professional engineering instructor. That the in-

structor in semi-professional engineering curriculs be a gra-
duate of a four-year engineering college and with at least
five yezrg of experience out in industry in the field in
which he intends to teach. Since 2 considerable nart of the
instruction in the semi-professional curricula is a long the
line of doing, the instructor must be of wide experience in
engineering fields, and in a position to do the thing as well
as tell how it should be done.

Engineering laboratories. That a junior college offering

sewi-professional engineering curriculs establish the neces-
gary engineering laborstories for the purpose of instruction

of the students in the vsrious subjects. The aversge student
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taking the semi-professional curricula understands the work
better and progresses more repidly wﬂén use is maée of the A
engineering laboratories. Theirs is a better opportunity
to connect the principle snd the applicstion if a suitable

laboratory is available.
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