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ENGINEERING EDUCATION AFTER THE WAR

The penod'covered by thm paper followed the demobilization of that experiment
in education under war conditions known as the Students’ Army Training Corpe.
During the early part of 1917 many engineering students withdrew from the school
of engineering to ener different branches of the Army and Navy of the United
States, and others at this time, and even during the previous years from-the outbreak
of the World War in 1914, withdrew to enter the service of our allies or to become
" Red Cross drivers or workers. These withdrawals, followed by withdrawals due to
_ the application of the Selective Service Draft Law, made it clear that ateps must be
taken to provide the Nation with’ men trained in engineering to fil} the numerous
places created by thewar in the service of the United States and in the industries,
Far the purpose of conserving the engineers in training, the Engineer Corps of the
United States Army” made provision to enlist’ engmeerfng students of the proper age
- ina Reserve Officers’ Corps and to assxgn them back to their colleges to complete their
- engineering work. This did npt prove entirely sauafmct,ory and its inadequacy was
soon manifest. To care for all branc| hes of the" service, and to train men as officers,
the g‘ollegcs and universities of the country were organized to receive and train mem-
bers of the btudents ArmYy Training Corpa.

‘\'IUDLA'I‘S "ARMY TRAINING CORPS.

Dunug the simmer of 1918 it became evident that, with the application of t.he
selective draft law, steps would have to be taken to preserve the educational institi.
tions of the country and to supply the country with trairied men. After a numberbf
conferences between educators and Government officers, the War Department o
ized a Committee on Education and Special Training, - consisting of Col. Robert\I.
Rees, General Staff Corps; Col. John H. Wigmore, Provost Marshal General’s Offick;
_Lieut. Col. Grenville Clark, Adjutant General’s Officé; and Maj. Wm. R. Orton,
War Plans Division, with Ralph Barton Perry as executive secretary.. ‘In addition
to this compmittee, an- advisory board repreeegung the educational interests was
formed, composed of President James R. Angell, Samuel P. Capen, James W. Dfetz,
Hugh Frayne, Charles R. Mann, Raymond H. Pearson, and Herman Schpéider. .
About the end of July, 1918, after plans were prepared for the use. of the colleges,
the Secretary of War appointed President R. . Maclaurin, of the Madtachusetts
Institute of Technology, Director of Col®ge Training. Thé country was divided
into 12 districts for this purpose, with a subdirector in each district. Practically all
of the colleges of the United States entered into contracts with the Government to
give instruction to men who were.to be members of the Students’ Army ‘['raining
.Corps. The'various institutions madée contracts for the subsistence, housing, and
education of members of this corps, together with contracts for expenses connected
with the construction- of temporarybuildings or making alterations in existing build-
ings belonging to the collegea, for the purpose of fitting them to the’ needs ol the,
Government. .

The Studedts’ Army 'I‘mmng Corps was raised under authority of the act of Con-
gress approved May 18, 1917, commonly known as the Selective’ ‘Service Act, authoriz-
ing the President to. inciease temporarily the Military Establishment of the United

_ States as amended by the act of August 31, 1918, and under General Order No, 70 o( R
: t.hp War Department datod August 24, 1918, wlnch was as follows: .
Under the authority conferred by sections 1 28, and 9 of the act of' Congress auth-

orizing the President to increase temporarily the 1lm\ry Establishment of the United
,bmtes, approved Mﬁy 18 1917, the dent duocu that for the period of the exist.mg:,.

o

ERIC

Aruitex: provided by Eric



o

ERIC

Aruitex: provided by Eric

T

2 ) E\IGI\'FERI\‘(V}. EDUCATION AFTER THE WAR. .

»

emergenc; there shall be maintained by volunwy induction and draft a Qtudenls
edy Training (‘orps. Units of this corps will be authorized by the Secretary of War
ucational institutions that meet the requirements laid down in apecial regulations.
The object of establishing the Students’ Army Training Corps was to utilize effec-
tively the plant, equipment, and organizatioh of the colleges for selecting and training,
officer candidates and technical experts for service in the existing emergency. For
purposes of nnhuuy organization the members of the torps formed single uhits, but
for purpases of instruction the unit consisted of.ono or more segtions, according to the
type of educational training given.
The collegiate section (known a8 section A) was authorized in any civil educauonal

" institution which required for.admission to its regular curricula graduation from a
. standard four-year secondary school or an equivalent, and provided a general or pro-
- fessional curriculum covering at-least two years of not less than 32 weeka cach and had

a student attendanco sufficient to maintain a collegiate section of a strength of at least
100 men. “( “ollegiate sections of the Students’ Arm) Training Corps were organized

"in colleges of arts and sciences, tcchﬁ»logv engineering, mines, agriculture and,

forestry, business administration, industry and ‘tommerce, pharmacy, \clcrnmr)

.medicine, educntion, ‘law, medicine, dentistry and in graduate schools; normal

schools, junior colleges, and technical-institutes.
+ The vocational section (known as section B) was authonzcd in institutions having
‘adequate equipment.

A registrant of the Students’ Army Training Corps became an onlmod man in the
Army of the United States, or, on the establishment of naval units, in the Navy of
the United States. This inducdion was voluntary, under the selective service regula-
tions. Upon induction members of the Students’ Army Training Corps were placed
on active duty status, and thc Committee on Education and Special Training entered
into contracts with educational institutions for the quartering, subsistence, and |
instructioh of such men. It was also understood that from time to time members of
the corps might be assigned to training camps, training schools, depot brigades, or to
do special technical work at collegiate institutions. It was also planned to give con-’
sideration to the preference of the registrants to the brahch of service which they
would ultimately enter.

The administration of the corps was carried on by the War Department thirough it
Committee on Education and Sywecial Training of the Training and Instruction Branch, .
War- Plans Division, General Staff, assisted by the Advisory Educational Board,
together with educational directory, district educational directors, and special ad visers.
The War Department provided an officer of the Army at each ¢ ol]oge to serve as com-
manding officer, a % the commanding officer and other officers assigned to "duty with
different units were directed to observe.the genéral usages of she various institutions
affecting the duties and obligations of the members of the faculty or other academic
instructors. - They were not permitted to undertake any instructional or administra-
tive duties in the institution other than those connected with the military work of the
corps. The military oflicers were assigned to the duty of enforcing military discipline,
but no authority was given them to direct or interfere with purely educational matter .
- The original Jplan of -training consisted of 11 hours of military studies, mcludmg
drill, theoretical-and military instruction, and physical training, and 42 hours per
week for allicd subjects: These 43 hourg included lectures, recitations, laboratory
instruction, and necessary preparation therefor. After two terms of work the arrange-
ment provided for. 6 hours of filitary training and 47 hours of study of the allied sub-

Oy Iects Tt-will be seen latér that suggested courses 'for technical schools were.submitted
. by the committee froin which the actual couyses given at &n institution were planned
. and subpitted for approval to the regional director.

The Committee on Education and Specul Tmmng unued from mne to t:me cir-

sy culm regarding the treatment of the vanous aubJecta in accordanvo wnh the mms of

;\Mhe War Dopcrtmnt

& b‘., w"‘ Ki\’ ‘, 3 5 %




. ~
r o 'STUDENTS' ARMY TRAINING CORPS. 8

The allied subjects mentioned above included the followmg English, French
German, mathematics, physics, chemistry, bxolom. peychology, geology, geography,
topogmphu and map drawing, meteorology, astronomy; hyg:ene, umtatmn, deserip-
.tive geometry, mechanical and ‘free-hand drawing, surveying, economics, accounting, °

'his!ory, international law, military law and government. In the case of the technical
and professional schools, provisions were made for approving a general program cch-
tainipg subjects other than those included in the above list, and also permission could
he granted any institution for tho recognition as an allied subject one subject outside
the foregoing Tist providetd it orcupied not more than three hours per week in lectures

_and recitations vombined. v

A special course in war issues wis demanded in all progmms of study {6r section A.
This was 1o cover three classroom hours per week for two terms. This course was
intended, to yive students a clear und‘cManding of the causes of ‘the war and the
various steps previous 1q the beginning of hestilities. 0

In section B the required hours were a fo lows: Military sub]ecla includjpg’drill
:md physical fraining, 154 hours; \matxonnl subjects, 43 hours; war issues, 1 hour.

“Ihe reneral scheme for york in section A covered a period of eight termsof 12.weeks
cach, with a vacation period of one week at the end of each term. In this way the
academic or technical work would be doné in a period of two years, and it was hoped

. that the men thus trained would be prepared for technical work or for officer material:

" The proposed schedules of studies for the four enyzmeermg courses as proposed by,
the Committee on Edumt ional and Special Training are given herewith:

Ll\ ]L ENGINEERING.

FIRST TERM. * Hours nrr nlu—oonunued

........................ Ceeiieieeee Highway engineering.......

" Mathematics. . Theory of structures....... S00000000 1]
Chemistry. . Bridge design ¢
Drawingand deﬂcﬂpllvo grometry ot surveying 9 | Rallroad engineering (including araf 4
Warissues agd English compositioa.......... 9 | Bydraulics:......... SN S e 13
Military trainlog. .......oovvaeeeee - lj

) TOfL. ..o eniteieecenetieeeaeeaes 53
MOthOmAUCH . eeevrnnreeeesserenseransenns 12 > SEVENTH TERM. )
Physios....coiiieiieeiniinan 14 N .
u’-”fj " and 15 | Theory of structures..................ceeveeen. 12
Drawing and descriptive grometry or surv ey'lng ¢ | Bridgo design.. e 10,
Miitary tralning. ............. o eeereenenans ¢ | Retlroad engln«'rlng g . 4
. . «—— | Heat engineering................ . 18
] 'rom ..... Rereeeiereiacsnnsacnsaens i 53 | Hydrauli® and sanitery engineering....™..... @
- JOURTH TEZRM. ° Military training. ....ccoooveiiininniiannn . @
Mathematics, .......... S, [S Teial....... ' ‘ _5;
Fhysien.. i sereessessnest e
Mechaaies............ 15 . ’ EIGHTH TXRM, c AR
Surve, or draw : . ’ .
: mm"’;‘?mm m; 'l'heory of structures. A R .13
X et . Hydraulic gnd spnitsry engtneerlu md amun 10
Tot.l ........ POgPOa00E0as0 [ P 83 | Heat ewﬁn .
. Raliroad o

nrm ‘l’lll . S

s Bdnitary seience and public heslth.... .
) 10 nualnmluvmd.mmuu.......‘...
* Railroad engineering (lncludlng dnmn: od .
b neld work). ...... .ee . Sedsepsen 16
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FIRST TERM
- per week.
S Mathematies............coeeiininiiiniinn..s 12
Drawing and descriptive geometry. 9

Lry.
ar issues and English compasition.. ..
Military training.. .

Total..........

War issues and English composition..
Military traiming

Totale o ieeninenineneneneeetiiienanns .53

" TamRD TERW, .
Mechanism and mechanical engineering draw-

Physics mc}physlml laboratory ..
Bhopwork.7..........cceuunen. 4
Military tralning........c.oooiiiieiiiiin.. 6
3 boooencooosnoconoe00600056dB00000 53
===
. FIFTH TERM ,

"Heat engineering and engl ",l&l‘;onlory... 15
. Electricsl engineering..............co0eeeenn... 10

to hest treatmen!

' Duwln.mdduaipuve(oometry.. ,
" ‘War lssues and English compasition...........

4 Encmnwna,mvcmlox AFTER THE WAR. : .

Courees” divided between surveying and dnwmg were 0 be given in accordance
‘with ‘the- season of year in which they came and the numigr registered. The total
time allotment'to surveymg was to be equivalent to 12 ho per week for one term.

MECH \\‘ICAL ENGINEERING.

Applied m«'honk-s ............ 10

Edectrical engineering labunu-n . h

Shopwork............ 7. N |

Military training.................... SUUTORNOU D)

Totad. i 3

SEVENTR TERN. L

" Materials o} engincering and testing materials

laboratory. ... 1”2

Mechanism of machiies. o8

.| Machine design......... 1o
.Applied mechanies. .. 0w o

L

FWTH TERM ~continued. Hours
por w kk

SIXTR TERM.

Heat engincering nnd enginecring laboratoey... 15,
Hydmulies..

Surveying or refrigeration .

-;l'msl........k....' ....................... B
FIGHTR TERM. T .‘
Power plant design.............c.ocoiiiilii 5
Industrial plants (inchiding heating and venti-
Tation)... oo 16
Mochanics of engineering N

Engineering laboratory.....0...oooeeiiinnnnn. 10
Gas motors, . :

In place of gas motors. 60 honm( mu\l)of laboratory and leuure work xpav be amngnod

ELECTRICAL ENGINEERING.
\ g

i Mechanics and applied mechanics. .
Mechanical euyneerlng dnwln;.-




’ ' STUDENTS' ARMY TRAINING CORPS. 5

o . .
FIFTR TERM. Hours sevewrE TR Hotirs
per week. ‘ o
Elements of electrical engineening and direct. Alternating current machinery.
current machinery........................... 15 | Klectrieal engineering luboratory .
l-lmrimlcngin«ﬂuglnb(ntu). o N Hydmeulies.. o oooooos O
Heat engineering. ........... e eee. 9| Flectrical lm‘eml«iun (power and telephong). 13
Materials of engineering........................ [ \mlluy trwining.......... 0000000000000 5008000 (]
Shopwwek. .. ... o= . ) e
Military training. e Toal. an0aoges 00D6BACEBACHEAANEEACE ..=:
Total.......... T Vet B o ’
. . w2 FIGHTH TERM.
FIXTH TERM. S
* o | Altemutiog current machinery................ L]
8 utinble and alternating cum-ms .............. li FElectrical engineering laboratory ... .. )
""""' rical °"‘2"“"“'|‘ laboratory '; Power stations (iteam and hydraulic) 13
eat engineering. ................ Motar applications, lighting and storage bat-
Mechanical eneineering laboratory 8| eries L b LRILL d
Xtructures or machine design 8 | Rusiness law and tesounti e
Milifury traming. ... & | MiMary troining. . ...,
s Total o . 4
Total......o.oooiiiiinnil, 00
. 1
. CUEMICAL ENGINEERING.
Al
FIRST TERM. Hours : FIPTI TERM. Hours
. per week. . - per week.
Inorganie o hommr\' ............... 000GOOCO0000 21 Quumml\eanal\\h 0000506E0OO0OCOB000E000CG 13
Muthematies... ..., civieceee. 121 Physical chemistry . .. RPSOOTORTS |
Warisiues and l- mlhhnvnumnlkm ....... eee. B | Theoretical and npplled m«.hnnu:s. cooddoooocon L1
Military training............. 00000000000000 ceee 1§ MilItary UEBINILE. ittt ccei e ieeaes. 8
Totalo oo, ooo0o0000n L9 Total...... 000060003006060q PO00000000060 ol
G 3 5 o ===
SECOND TERM. o > SIXTH TERM. ’
Inorganicchemistry and qualitative analysis. . - o . -
Mathematics. ... Physical chemistry ........... P | |
....... Organic ChemistrY. ..o 18

Flements of electrical eudncerln(,
Military training. .................

2

12

. Warissues and l-nglkh compostion........... @
Military traluing....:..... n

' 5

-y ’ SEVENTH TERM.
2 Orumrchemhlr) NSRRI |

errenieene. 12 Chemical technology.............. 00
Cievieriee.. 14 | Proximatetechnicalanalysis......iv.eeeee... 8

Qualitativeanalysis. . ..
Quéntitative analysis................ 6000
Mathematies....

Physies......ooo.. o .
General enginvering drawing.................. . 7 | Flements of lhenno-l)'nnnﬂcs and h“' engl-
Military trajuing......... feeeera—a eveees 80 PECTIRE cemeeeneees 18
—— | Military training...... 00000000B0000C00ACOBEAE00 L]
L PP < L —
. . == Total.......... #Bococdo 000CA000G000000000 &9
FOURTH TERM. . 4!. e . ==
R H b © :
Quantitativeanalysis.........0....00.o.. iiee.. 14 l? “
Fleinents of organic chemistry. ................ 6 | Chemical technology............... U
PRySIes. ..o iieiieeeiiaans cereeeraseas 12 | Chemical warfare..... 1
Th ell(alaudnppllul m(vln\nlrs 7 | Engineesing materials........... cescnees 32
tieneral engineering drawing 8 | Mechanical engineering lahdftory . ceeseees 10
Military training...... cereidiciniiiciaceeeteees 0 | Milleary training ... .oiiiiiiiiiiiiiieiineeee.. 8
Total ol e e & Total........... reiyeneens B3

'lo show how closely tlw schedule suggestod by the Committee on Education and
Special Truining wps carriog out in one instance, the schedules given helow were
submitted by the Rensselaor Polytechmc Institute and approved by the reglon.l
director, I’romdent Lharlos Alexnndcr Rlchmo d, of Umon College, Schenoctady, %0
N. Y. -

" The numbors mwn aftor courses repreeent ‘ock hours in the following ordep
Recitation, prepamtwn, lecture, labOmwry. followed by total numbor of hours

1048"1 2" ’ . . . [ o o d
r ' e X . ) . .-
P ¢ ) o o I A ;
g ERNER! 8 022
L
An FRaT { ) :
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6 - ENGINEERING EDUCATION AFTER. THE WAR. - *» - l

'RENSSELAER POLYTECHNIC INSTITUTE.

' CIVIL ENGINEERING.}
mlsr TERM. - Hours FIPTH tnu-—-comlnued Hours
i per week. . per week.
Au:em 800, cteeeereeer oo 12 lllghnnn.’l P S S s -
Cbemistry 3-4- 24 ,‘ 12 | Map readding and mpdnmlnu)Oo! 2
Drawing 1-2-0-8......ccvvvnrenncnnnnn. veceviee 9] Geology 34-2-0.....0........... .\ 8
War issues 3-8-0-0............. 000000 veereeeees 9| Military training.............. SSITTILLRTRLIRN
llmurylnlmng........................ ........ _2 Total......... =
Wk soocac0c0000000000000000000 ©0p00000 5 5 . =
. iz SIXTH TERM. .
= SLCOND TERM: .
0 Structures amd bridge design 4.8-1-0.........." 13
Trigonometry and analytlcs 4 8-0-0........... 12 | Rajlroad encineering 2-4-0- 6 o
Chemistry 0-0-0-12........ 000000000 secerselon 12| Geodesy 1-2-0-1. veee 4
Descriptive geometry 2+0—3 . ceese 91 Hydraulws 4 ““, ..... a2
‘War lssues 3-60-0.............. ? | Eloctricul engineering 2 4 2 Y
Military tratning................. vesneen Mulitary trafning. oo niennn 5000000G 6
TOlBl veveeinneerenneeeenreneanneineees 53 P Tl ) e, ._ n
TNRD TERM. - SEVENTH TERM,
Analyllcs and coleulus #-8-0-0.......ooeeenee 2| Bridge design 4800, ... e "
Physicx:—o—o-d............. " ku“mmmw“i?M.l'o. 8
Mechsnism 3-60-0.. 9 | Slea .
m engines 3-6-00, 00 5 ]
Surveying 1-20-3 ... .ciiiiiiiiiiiiineite.. 6 Power plants v-0-0 1. 1
Descriptive reometyy 1- 2(}4..... 6 . )
Military iraining o Businesstaw and uvmmlinzl PR
S R Tertrrmeeres *rit__ 7} Hydraulic and sanitary m;hm‘nu;. 3eou... 9
5 33 Yooooononoococonoaooosaos ceenreieenes 83| Militarytraining 6
= ——
FOURTH TERM. o Rlhooooooosooosoogaoao00000000 U T
=z
Pt :3 ria st
hochanics 34-0-0....c.oceinanennens © ¢ | Bridgedesign0-00-12...... ... ...l 12
Railroad engincering 2-4-00........... 6 | Hydraulic and sanitary ongmeahl; Qesign
Burveying 1-20-6. ... 24-0-4......... 00000006CBEEOC00000 F P 10
Military training.... . | Thermodynamics 2-4-0-0......... 0000000000000
“Total P Mechanical laboratory 0-0-0-2. . 2
coresersnnenesnenneneniee 88| poyroad aiigineering 0-0-0-9. »
FIPTH TERNM. Machinedosign0-0 0-2.... 6000 2
Theoretical mechanics 24-0-0. .......... o | Sanitary sclonce and public health 1-2- v
tronomy 0-0 0-2 2
Applied wechanics -8-0-0.... 12 Military training
Materials laboratory 0-0-0-4 .. 4 e
- Railroad engineering 0-0-0-9....cccevvveeeneee 9 Total........ . 500060000800 eeeens "
- MECHANICAL ENGINEERING.
, FImRST TERM. -~ Hours-’ . THIRD TERW. lHours
. ’ 3 per week. .
. Algebra ¢-8-00............... vevreeresrareeees 12 ] Analytics and calculus 4-8-0-0............
Cbemhtryi—d—H . 12 | Physics3-4-4-4.............. 0000
Drawing 1-3-08...a.... . 9 { Mechanism 0.... i
. Warissues 3-6-0-0................. 9 | Chemistry 0-0-0-12.... ..
Military teaining.......ooonvvennnnnn oo 11| Military training. ..o.oooiiipiieie i
B heooaooccooooonoaacasmang SURUURIT < I IR, (17 e u OV RN .9
BECOND TERM. ° D ' FOURTH tnu.
Trigonometry and uulyt!ud-s-o-o ¢ o.lc\nuu—s-oo 12
'Phyduw-d............ M
 Mechanics 34-0-0.. 6
| Buryeying 1-2-0-4.......0f.eeene 1
Waorissues 3-8-0-0.........ccconniiennenns Bhop 0-0-0-8......... ]
Military tralning. ......cooveennpeennenn; Military training. ... O g 8
Tt S N o — B | - Tothhiensieeih e eenegeeeeseneee 8-

2 o "I‘honnmbcs zlm-mtthoeoumnpman thadookhmnln the I lovlug order: amlmlou,-
,Mw,m hmm.mmwmﬂ u;nhetdhmn e :

|

prity L v 3
_%MI me.| T R R | SNl ‘
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. ,\.!,:ohrub.‘\_lu)_.,
. Chemistry 2-4-2-4..

And)urs and caleulus ¢-8-0-0.. .. ._/ .......... 12
Physics 2-44-4........ . "
" Mechanism 3M-0 . 9
Chemistry 0-0-0-12, .. 12
Military training et [
Total......... G000 009000 00 ABERBOOEEEEAA -8

" FOURTH TERW. ’
Caleulus 4-8-0-0. . 12
Physics 2-4-44..... 1]

. Surveying i~

ELECTRICAL ENGINEERING.!'

FIRST TYRM, . Honrs
per week. l

N

“Drawing 1-2-04....
War jssues 3 6-0 0., oo
Military training. ............

Total......ooooiiiiieea., 56000666000000 3

RECOND TERM.

Trigonometry and analytles 4-80-0. .. .. s .12
Steamn engincering 3-6-0-0. ......, .. -9
Afochanisin 1-200........... 3
Deseriptive geometry 2-4 0.3, - R
War {ssues 3-6-0-0............ cooa U
Military training. .............. .. cooao0 Booaoe n

-  Total..... e 2900080006 0000088 0060000

- TWRD TERM, |

Elements of electrical onglnmlng 0-0-2-0
Mechanics 2-4-0-0,
. 8ho

Military training. ......onneeinennnns

Theoretien] mechanies"2-4-0.0.
Applicd mechanics 4-80-0... ...

L TR (XD

. RENSSELAER POLYTECHNIC INSTITUTE. v
- LN
rirTit TERM. . Hours: SKVENTH TERM —continucd. Hours
' 4. . per week. : week .
Theorteticaldnechanics 2~HH) ............ 6 | Graphics of machinery 1-2-0-2................. &
Applied mechanics 4-8-0-0. . +.. 12 | Machine dosign 2-4-0-4 10 .
Thermodynamics 3-6-0-0.... .« @ | SMeam engine design 3-6-0-0......0...........0 9
Electrical engineering 3-6-1-0.. 10 | Refrigeration 1-2-0-0........... 066600080000000 3
Bollers2400............... 6 | Businrss law aud nccounting 1. 2-1-0. [ )
Shop 000 4...... 4 | Mochanical laboratory 000 4. ................ 4
Military teaining. . 6 | Military traintng. ..............
‘ o a0 0 Total.............
.. [ANTH TERM.
RUNCWRCS 3-8 0-0. ... D ‘EIGHTH TERM.
Hydruulics ¢-5-0 0 : - 12 .Pown'plmlls'l—z-o-z.............. [
l!--al. enxnleal 800... 60GB0000000 } ® | Industrial plants 3.6.0 0... '
Naval nwh\.u-clurvo 0-0-2.... .t 2 Marine engneering 1:26-0. ... .. 3
. \f«‘hmlml laboratory 000 4......... 0000000 -4 Heatinpand Ventilation 2-4-0-0. P
I:.loclrlml laboratory 0-0-0-7 Gooocacoonaooe U All'onm?ilt‘ design 0-00 4. . ¢
‘\h,“,pof)o Ao 4 | Gasengihe 24-0-0......... [
Mititary trfining. 5 Hydmulic turbines 1-2-0-0 3
Total........ - M Shop 000k, ... T
. IS ENTIITER ) o= T Mechanical laboratory 0 0 0-3. ...
Metalhigy 4:6-00.......... et p | MATYUTRIRING
Muterialslaburatory 0 0.0-3.............. coooo Total.....:. (RoooooaonodooodBooanoaoocas

Elemients of electiical engineering and dm'l
current machinery $-1040 0. .
Electrical enginevring lalmmon (D»a ceeeess B

Thermody namics 2-4-0-0. .

Military training .

Variable and alternatingguirent 4-80-0. ..., 12
Flectrical engincering laboratory-0-0-0-12... .

‘Hydraulics 4-80-0............ 5000a00a 00
Mochanicallaboratory 0-0-0-5. . ..........
-3-0-3

Machine de<ign ]
Military training

Power plants, mechanical, 1-2-0-2
Power plants, electricsl, 1-2-0-2.

RIXTH TERM,

SEVENTH TERM. )
Alternating current machinery 2-6-4-3........ 15

EIGHTH TERM. .
Alternating current. machinery, 2-4-30°....., 8
Heﬂrk‘ulemzm«tlng lnbonlot),n-o-ob veeee B¢

Flectrical engineering laborstory 0-0-0-8 [
Electrical transmission 5-10-0-0......... 15
" Business law and sccounting 1-2-1-0.. 4
Rollers1-2-0-2.......... 0000000Q 20000 . b
, Military tratning.........ooeeenin .
Total............. 000000000000AGORO0 e ”
<=

ooadooo . O 8
ceeee B

Hydraulle turtancs 1-2-0-0. ... oaocoooooocooe. ),
Motor appllcn'lon, ighting lml stonge but-

Heat engines 1-2-0-2..7....
llllurytnlnlnx..'.......

Total..

.
Vescciiennion

% The numbers g,h'en after the courses repres’cm the clock hours In the lollowlnx onler Reduuna »

Q.mlon, Mure,lsbonwy, total, - =:
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8 ENGINEERING EDUCATION AFTER THE WARY

-CHE.\HC.-\L_ ENGINEERING.! ': .
FIRST TERM. . Hours FIPTH TERM--continned. Honrs
! per week. . per weok.
Algebra 4-8-0-0.....oiiiiiiiiiiiiana. v 13 | Chemistry, organic 3-6-0-10...........
Chemistry 2-4-2-4. MULAry training. . ..o.ovveeeeenenne
. Drawing 1-2-0-6... " ' )
War 1ssues 3-6-0-0. Total............ 5000000000000A0A0C0A00G
Mlmm‘y training . - SIXTH TERM.
Total.e.eoiiieneeieonnens 00000CO000 0000 Structures 1-2-0-0 3
. Electrical engineering laboratory 0-4 :
SECOND """-. Hydraulics 4-8-0-0. . ...oeieninn... 12
"Trigonometry and analytics --0-0...../..... 12 = Machinedesign 1-2-03. . ‘6
ChOmISry 2-4-0-0.......vveeeeneveaiesennneee 8 | FhYsicalchemistry 3-6-0-8. v
. Chemistry 0-0-0-12. .......a. reeeneepe. 12| (i8SONAINSIS0-0-0:2... .. -2
Mechanical drawing, 0-0-0-3. . : . Military training............ B 6
War issues 3-6-0-0.... 'l‘ot&l.....l........ ....... e eeeeeeaeans T
Military training. o. 5000000 s . P
- . . . . SEVENTH TERM.
. Metallurgy 3-6-0-0..... . ......0... 9
© TIIRD TERM. - Business 1aw and accounting 1-2-1 4
. . o Materialslaboratory 0-0-0-3 veee 3
* Analytics and calculus 4-8-0-0............ e 12| Steam engines 2-4-0-0.. ... [
Physics 2-444..........oovneenns Water analysis 0-0-0-10... N
Chemistry, quantitative 3—6—0-0 o Electrochemistrynt-2-1-4 R
- Chemistry, qualitative 04)—0-!2... Physicalcheniistry 1-2-0-0..... kK
Military training. . . Mechanical laboratory 0-0-0-4, . 4
Total..:. Military training. ...l FRITTTTO 6

" Electricalengineoring 2-4-20.......

.. FOURTH TERM. .
Caleulus 4-8-0-0......ccviiiiiiiiiniiiancniins 12

Physics 2-4-44.2.. Y]
‘Chemistry 24-0-9..... o 15
Mechariiés 2-4-00....... v, [
Military training. ... .cooieeuiiinins eeeseeee B
*TOt8leee e e s B
Arex rzg'.u. S

Theoretical mechanics 24-00................. 6
Applied mechanics 4-8-0-0...........

EIGINTH TERM,
Sewage 1-2-10. . ..oooiiiiiiiiiiiiiiieieaeen 4

Powcrrplnnts1-2-0-2...............,.... 5
Tharmynamk‘s 2-4-0-0.... 6
Surveying and topography 1-2-0-4. v
Mohanisir244-0-0.. ... .. .6
Food-analysls 1-2-0-4 T

Industrisl chemistry 2-4-0-2 8
Sanitary science and puhlic health 1-2-1-0..... 4
Military trnlying 5

Totnl... oog

To care for men who had I)eux at the Rensselaer Poly te«hmc lnstltute for one or
two' years, the following achedules were arranged.

Work was to be done as of third term for men who had heen.at the institute one
year of two terms and who were taking the thnrd term at this time. Numbers after
courscs have the same meaning as given on complete schedules, v Z/CIOCk hours
do\owd to recitations, preparation,’ lecture, laboratory, followed by total

qvu. ENGINEFE.RS. l{onrs

: . . per weok.
‘Calculus, +8-0-0............ 12
Physics, 2-4-2-2 .. 10
Mechanism, 5-10-0-0.....:.. S 15
_ Highways, 24-0-0............. [}
* Burveying, 1-2-0-1....:.:u.0eunen 4
L]

o _lﬂm,nry traloing..

“Total.....

, Chemlcal laboratory, 0-0-(»

,Mllltarytmlqlng....,. [RTTTTSPPPN -.

It N—g
umn)'nc.u. AND ELECTRICAL ENAWNEERS. Hours
per woek.
Calculng, 4800, ... ooniennnns eenee e 12
Physlcs, 2-4-0-2.... L}
Mochanism’, 5-10-0-0.. 3]

Topographical drawiag,? 0-0-0-3...

i The numbers given after the courses topr«ent v.he c]oek hours in the (ollowlng order Reclutlon,

proparation, locture, laboratory, (ollowéd by total.

" 38hop taken in past siunmor.

Y]
[AN0e] g
z
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: ' RENSSELAER POLYTECHNIC INSTITUTE. 9
. CHEMICAL ENGINEERS. Hours

’ . 0o o ° per week

Caleglis, 4-8-0-0..0......... ... Sb00000000080000000000a 5000E0aG000ABEEABCINTEOTAITEACAONBEREE00S 12

Physics, 2-4-0-2.........oviiiiiennnn . . oo 8
Chenilstry, 3-6-0-12.. .2
Mechaudes, 2-4-0-0., .. L8,
Military tralning..~................ D . 6
’ Total ouiiiininieeneniiie L E000EOMEERA0ATEIBNIONANIRANNANEAEAEANIN00TTEEIRcE 83

War issucs fo:r’mis class were to be given in the fifth and sixth terms.
‘The work to be done was considered ‘as of the fifth term for men who had been at
the institute for two yvears. or four terms, and who were taking the fifth term at this

time.. -
. CIVIL ENGINEERS. . Hours 1 l:l.tc'rn'cn. ENGINEERS, Hours
. per week. | - . per week.

Physics, 2-40-4.........ooiiii i 10 : Elements of electrical engineering aid direct
Mechanfes, 5-10-0-0 - 15 current 310-0-0.............. e eeeenn 13
Iighways, 1-2-1-0............................. 4, Electricalengineering lnboratory . 1= -8 8
Topojraphical drawing, 0-0-0-1.:, Ceeenn + 1 ¢ Thermodynamics, 3-6- 0. ............. 9
- Mineralogy and geology, 2-4-2-0.. . - & | Mechanies, 5-10-0-0........ 13
Railroad enginecring, 3-6-0-0. .. .+ 9| Military talning................. 6 .
Military training............. .. 6 -_

Total oo 3 U booconooacanoocemmososn00nnee0660000 83

MECHANICAL ENGINEERING, . CHEMYCAL ENGINEERS,

Thermodynamies, 3-6-0-0...................... 9 :
Boflers, Kzi.:‘:;.l ........ - ' 7 | Mechanics, 5-10-00.........:.................. 15
Eleactrical engineering, 3-6-1-0 0’ I:,Icclrlcal englnu?ring,.:’-(kl-l). 108
Mechanies, 51000z . ... [T Chemistry, organic, SN0, 19
Mechanical laboratory , 0-0-0-6.. NSO 6 ; Blectrical engtucertug Inborntory, 0-0-0-3... 3
Military oraning.............. ) 6 Military tmining..

Total....o e 53 |

‘The work done by men who had been at the institute for three and one-half yedrs,
since the first term of the senior vear had been given during the spring and summer
of 1918 and were ‘therefore taking the eighth term at the institute, was arranged
10 complete the regular institute course during the term which ended January 9,
1919, at which: time a proposed,commencement would take place. The work during
the summer included the subjects of the regular course to such an-extent that the
number of hours per week required for students on the Asmd,e:\un‘ Army Training

_-Uorps hasis ran.from 274 10,474 hours ‘per. week. This included study periods. The
onraes given were the theoretical subjects of the semior vear of th c.institute curriculum.

The committee-schedules were issued in many ‘cases after the regular time of open-~
ing for the technical institutions, and from the middle of September to the lst of

. October students were being inducted into the corpe. ) -

On October 1, 1918, the United States Army ‘trairiing detachments which were *
established at educational institutiont by the Committee-on Education and Special
Training weremicrged with the Students® Army Training Corpa, as this date was set
for the formal mobilization of this corpe. At this time, at more than 400 colleges and.
universitics throughout the United States, over 150,000 young men became members -
of the Army or Navy of the United States. = R

- On September 17, 1918, orders were issued to the mobilization officers at various .

" recruiting stations permitting students subject to draft to enroll as members of the :

naval section of the Studénts Ariny Training Cofps at institutions at which'naval- ."

unite’ were established. At various institutipns - throughout the country a limited *

nuffber of men were llowed to entef the-naval units' - T T e
Following the signing of the armistice, orders were issued to demobilize the Stu-

. dents” Army Training Cofpe, and this begangbout the first of Decomber, demobilize:

tion being conpleted about December 21, ~. .o . . By

B
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10 JENGINEERING EDUCATION AFTER THE WAR. - . P
' | oS ) [ =
This experiment covered a period of 12 weeks and completed the first term of the
Student’s Army Training Corps. 1t was necessary for each school to keep records of
the scholastic work of the students on the percentage basis of 100. The committee re-
quested monthly records of grades to be sent to them for the purpose of furnishiny
necessary information regarding various members of the corps. The military records
were kept by the personnel oflifera The work of each term of 12 weeks was to have
heen followed by a furlough of one week, and from the records made by members of
sthe corps their continuation was to have been determined. :
The work of the Students’ Army Training gorps was in general far from satisfactory
_ to the college administrgtors, largely because the relations between the military com-
manders and the e«lucﬂional authorities were not fully adjusted. The demand for
men to be used for military duty and for kitchen police prevented many students from
properly pursuing their studies, and in many cases the time taken for drill and guard
duty prevented students from obtaining proper educational training. "The peried
covgred by this experience, however, was the period of an entirely new experiment,
and the unforeseen difliculties had not been overcome by thé time the experiment was
concluded. It was the belief of many that, had the Students’ Army Training Corps
been continued for a longer period, these difliculties could have been rectified and the

.. training made successful. ,

From a study of the courses listed above. it will be evident that with proper adminis-
tration the four courses in engineering would have given trajning sufficient to produce
able engineers, considering that this training was planned for intensive study during a
‘critical period of the life of the nation. a

'
LATER DEVELOPMENTS IN ENGINEERING EDUCATION.

The period covered by the years 1919 and 1920 is marked by few changes in the cur
ricula of the engineering schools; some of these changes have been in progress for five
or 8ix years, some have been brought about by new demands, and some by new laws
Very few schools report changes due to war experiences or to.the Mann report, men-
tioned in the Biennial Survey of Education, 1916-1918, U. S. Bureau of Education,
Vol. 1, page 100. .

The war experiences of the schools of engineering are so recent, dnd in many cases
were so unsatisfactory. that it is difficult to obtain any constructive suggestions from.
these experiences. Of thereplies received from those in charge of engineering schools,
only one states thdt the war experience gave suggestive matter. This suggestion was
the value of supern'dﬁd.study. The author of this reply believes that great value can -
be.derived and should be accomplished by supervised study. To the writer of this
report tfe plan of supervised stud y wgs welcomed as a method of increasing the study
time of the students, but when this was instituted it was found that with those unac-
customed to study in large rooms with a number of persons present the method pro-
duced poor results. The psychological effect of restricted activity and uriform study
time of definite duration was bad. The results of this method were not good, and
there was much_complaint from the students.

The methods used for the Students’ Army Training Corps were revolutionary in.
that old values were absolutely aba doned for the time being, and many thought
that the engineering curricula.might be changed at theé conclusion of the war. This
did not occur, for the unhgppy experiences of the Students’ Army Training Corps
days made all anxious to return to prewar conditions. This experience was unfor-
“tunate in that it was of such short duration that there was nothing in the three months
of operation to correct the evils which had developed, and, as said ‘before, smany
believe that had the Students’ Army Training Corps been continued for a year with
war incentives for work, a differont result could have been expected. :

. ! 'The experiment did prove the value of an incentive for work, an impelling motive,

. andio this post-wat period cotirses for orientation of the young engineer have been

i Ll SR A I B
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LATER DEVELOPMENTS IN ENGINEERING EDUCATION. 11
introduced, and ‘“motivation” is a new term, which indicates the influence of such
courses on the work of the engineering student. The war ex perience has also shown to -
many that courses of study may be changed without great difficulty, and it may be
with advantage. ' 3 '

The various replies that have been received regarding the effect of the Mann report
have indicated in most cases that the report has had little influence. A few have
used the reports as a basis for changes in the curriculum, and others h:;;r made changes
which are recommended in the réport, but the consideration of thesd antedated the
report, and were due ta the developments of educational methods or the demands
of the times. Many of these changes have been advocated and discussed at the
mectings of mhe'Societ_v for the Promotion of Engineering Education. In many insti-
tutions the-report:has received careful study by faculty and officers. LA

To help the Nation at the critical period of the war, many fnstitutions graduated
the classes in engineering at an early day by utilizing Saturdays for class work, and in
this way men were graduated in February and May, 1918, in place of June, 1918.
¢ In some institutions, before the establishment of or plans for the Students’ Army

Training Corps were made, instruction was given during the summer of 1918, and thus.
they were enabled to graduate the class of 1919 #m-December, 19)8. The armistice of
November, 1918, made any further speeding up of work unnecessary; and after the
graduation in December, 1918, or January, 1919, and the demobilization of the Stu-
dents’ Army Training Corps, work was resumed on almost normal schedules. - The
changes brought about by the Students’ Army Training Corps work of the first term
made the studies in January of such a nature that.the regular schedule could be
resumed at the beginning of the second term in F ebruary, 1919.

The period 1918-1920 marks a new era of increased enrollment in the engineering
schools. The enrollment of September, 1918, in the Students’ Army Training Corps,
was large. This was due to many causes. In the first place the Government agreed
1o send cligible young men to college 5rgd to pay their expenses, including tuition,
board, room rent, and clothing, 4s well as to give them the pay of regular soldiers.
Besides this, the Selective Draft I.aw made it impossible for one of draft age to get an

" edueation in any other manner, and many men wanted to serve their country in this

way. It is possible, too, that some who were eligible took advantage of the Students’
Army Training Corps to avoid active fighting service. ‘ . '

On the demobilization of the Students’ Army Training Corps a number of men left,
but after the demobilization of the Army'many other men returned for the second term
in the spring of 1919, so thatthe second term.enroliment amounted to 75 per cent of the
enrollment of the first term. ) ‘ *

In the fall of 1919 the enrollment of most engineering schools was even larger than
that during the Students’ Army Training Corps period, and this large enrollment was
ontinued or exceeded in the fall of 1920, and that of 1920 by the still larger enroll-
ment of 1921. -

The large enrollments during these yvears have been due to the return of many who
had interrupted their studies drly in the war to unite with arms of our own service
or those of our allies; to the return of those who were drafted: to the fatt that the war
interrupted the education.of many who would have entered the engineering schools
during the period of the war, and fipally to the fact that many students or parents had

. been placed in such :a‘ finaneial condfion, because of the high‘wggee paid to artisans, '

that certain young men were able to pay the cost of higher education. In addition,
the value of college education was demonstrated by the sii¢cess of the college trained

-men during the war in the service and the industries.

» - The showing made by men trained in engineering during this critical period indi-

- -cated tomany the value of such education, an¥jt is believed that this large enrollment -
~ will be maintairied unless busingss depressiop costjnues for a long time.. ' The démand
for men trained in engineering for executive positidgg in the industries also indicates
that this enrollment will continudy, ¢ bt o ek
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12 *  ENGINEERING EDUCATION AFTER THE WAR. .

There are several tendencies of this périod which are indicated by-a study of the
college catalogiies and of ‘the re;hxea to inguiries. These tendencies, although more
evident at this time. have been yradually developing, and in some cases they have.

.been evident for years.

There is some indication that more ppecial courses are desired, such us rompn-used
air enmneen ng. industrial engineering heatmg and ventilatimg engineering; but there
is a strong current of feeling that we sh¥gld develop men fundamentally and broadly
and leave the specialtics to be acquired after graduation. Thus at the State Univer-
sity of Iowa the course of the first three years in engineering is common to all engineers,
and only two-thirds of the work of the various branches of engineering in the senior

yesr is different. Others report two years in common, and many repoit one year in
common.

There is a tendency to introduce engineering courses of a general, nuturo in the
freshman year for the purpose of orientatiom although this has been the avow ed
praume of many for years. A number of institutions have introduced these courses,
and in some cases the caurse takes the form of a series of lectures by heads of the
various engiiieering departments given to all students, while in others special Couracs
are given in.each of the departments of engineering. These institutions feel the
necessity of giving the student a motive for work by arousing interest in the activitien
of the engineer, the study of which must of necessity come affer the preparatory vears
in fundamental gubjects. ’ i

I'n many engineering schools the subjects of citizenship, economics, sociology,
bookkeeping, uhop management, business aidministration. finance, and law are heing
added to the gurriculum by the exclusion of certain engineering subjects  The engi-
neer is now pla\m;: more of & part in administration and the management of plants
For this reason’these courses are requireid.  The courses omitted are those of a special

" nature, which may therefore he properly taken up.by the prpduate in connection with

his technical work. The sciences dealing with the fundamentals of human relation- .
shlps are as necessary ae the fundamentals of engineering in the world in which lh('
engineef must’ work to-day. -

In addition to addm;'. these mlb)ecw in a greater or lesser degree, some inatitutions
have offered coursgsin administrative engineering, as at Sheflicld Scientific School |
of. Yale University: in administ@ve science, as at the University of Kansas: and
in an administrative option, differing in the last two years from u technical éption, un”
at Union College in civil engineering: and others have offered courses in commercial
mechapical engineering or commercial olectncal engmeermu a8 at the State College
of Washington. .

The courses in mdustnal engineering established at certain engineering .schools

“are being continued, while at Columbia and at the University of New Hampshire
‘industrial engineering has just heen established. At some institutions special in-
“tensive summer courses in the industries are given to engineers who are ‘engaged in

industrial engineering.

Cenmn schools of engineering, such as that of ﬂw University of Pennsylvania,
are giving apecial spring courses-in highway engincering to train gmhxate engineers
in road building and economics. The great wave of service hy the engineer is:
entering ‘our schools in their desire to render sorvnce to the xnduate needing further

f :.-.t-l‘ﬂlmng after entering pracnce.

- The success ohtained - from .ceptain problom eouraes during the intensive Afiny

a -.tmmng period,- -and the heliéf of some educators.even héfore the war, have united
. 'to cause the mtroduc‘tnon of coursés in engineering'by which the teaching is done
" through problemn. At lafayette (,ollq.e freshmen during their first term are given

.problema connecting mathematics and engineering. . ‘At other institutions thie kind

is apphed to the. subjecu of the later yem'a. and as p wxult. of five )eam nf . |




' LATER DEVELOPMENTS IN ENGINEERING EDUCATION. - 18

.

investigation the engineering school of Tufts College has made a departure from the
usual curricula of engineering schools, the aim of which is: - . .

. . . Y

» (1) To present a survey or perspective of a chosen field of engineering previous to
a demilmr study of fundamentals. (2y To coordinate theory and practice by using
projects af a distinctively engineering character involving theory. (3) To reduce the
number of subjects studied at one time. while intensifving the work in these subjects.
(1) To rate the student by observation on his charucter as well as by the juality and

quantity of the prescribed task. o

To accompligh these ends, there is given in the freshman vear the so-called main
introductory course in connection with {nnt.hematios. English, and drawing. The
main course consists in the study of four projects for the civil engincers and four

. prajects in common for the mechanical engincers and electrical engineers.-

During the first year of this new method the projects for th® civil engineers were:
« Figst. The study of & wooden gurage.

Second. The study of a steel garage: o

Third. The study of a small highway bridge. '

Fourth. The layout and survey of an underground tunnel. .

The projects for the mechanical and electrical engineers were: :

Firat. The measurement of power developed and delivered by a ateam engine.
- Second. The dismantling. reassembling. and operation of various tvpea of auto-
mobhilea, - : :
. Third. The distribution of-potential alone ligshting cireuita. -

Fourth. The study of the operation of batteries.

The projects use three luhnmmr;\’q»ori(ilu and three recitafion periods a week for
the whole freshman year, and in this time laboratory work. drawing, surveving,
{v'mphics. handbooks, sketching, clementary mechanics. kinematics, ateam engineer-
ing. and electrical instruments were uged as needed. and where possible the work was
coordinated with textbook assigniments. } N

This intrdductory course increased the interest shown ‘h the atudent and made
him more ohservant. 1t reacted on the student in helping him in the English work
of the freshman yéar in giving him material on whick he could write. S !

In the upper Mw endeavor is to et down the number of required subjects to
five.  This was done by combining certain related courses into one course. The
outline of the course for each term in each year is given below:

» FIRST YEAR, . © THIRD YEAR.

Hours K .. . Homrs~
pr week. per week.
L. 12 Departmeninbeonrses.. L L PN 18
95 Applied mechanies. . .
T Physies. T

Main introductory course
Mathematies. . ..
Giraphiex. ... ...

. English.... ... s o 6 Eleetive..... ...,
Totloooeienne, go0am0BacEe0a00aas g Total.........
o ! ! . )
SECOND VEAR, . . FOURTI VEAR, @
Department coirses. ..o 2 Qn‘inmving sconomics and Businesslaw....... * 4
Two supplemental conrses.. 4 Deprtmental courses and electives............ 30
Mathematics and mMechanfes ¥ N o _36
¢ Electives. ooo0a0000q 9509000800000000a f

Tolleeeoeeveennnnnn. SURIT e

Totnb.oooiooiviiiii 300000 40
RS

. "*In the application of the problem method some institutions fee) that their lack of
. success has been due to-the lack of maturity of the studengs. * There can be little doubt’
" that thé jiroblem.method may.oxcite interest and aid ip e later theoretical study, but
it may also he said that previous theoretical study wilf lead o greater facility in the
solution of problemw, . o y . e :
In languages there is a tendency w extend thg wofk in English and reduce or elimi." -
“nate foreiim languages. Training tn publi¢ apesking and dehate-are required by some.

-
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\

The lack inEnglish is felt {or the same reason that wo feel the lack of trainingin the
subjects dealing with human relations. As the engineer has to deal with men to a
" greater. degree, he must know how 10 transmit his thoughts in words as well as by
drawings. . . . o
There is a slight indication that more physical exercise is°to be demanded in our
. schools. This probubly is an indirect result of war experience. when it was found
that so many ol our men were not physically titted for erfective service. '
During the last 5 or 10 yeams there has been a tendency to divide the vear goas to
. form._quarterly periods, using the sununer quarter for the removal of conditions and
for the graduate or undergraduate work of public school teachers,  This meant that
the regular courses were given in three guarters.  The reports from some institutions
_indicate that a return will he made to the customary two-semester plan, slthough at
the Southern Cadifornia Institute of Technology thé two-semester work has heen
changed to three terms. ) , E
The design courses. which are an important part of some curricula, have heen
dropped irom the curriculum of the University of Oklahoma.
One of the recent changes in engineeringeducation has heen the extension of the
school of enginieering at Princeton University in 1921 to include undergraduate counes
“in ¢ivil engineering, electrical engineering gmgchanical engineering. chemical engi-
neering. and mining engineering. as.well u@unhuﬂc vear for the first four of these,
courses. ) . :
The plan has been under consideration for a number of years. and the desire has
- heen u%%ilize the facilities of the university for the general education of engineers

»

with brodq vision and’to give the necessary technical work to prepare the graduate
*for the profession.. The aim has peen to limit the technical work to the fundamentals
of enginomli(\g. covering suflicient preparation to make thg graduate of the four-yvear
course able to enter engineeriny as an. assistant, leaving to a graduate year the many
-gpecial courses now included in the four-year engineering courses,

"The preliminary achedule of studies for these goursea shows the following average

" figures: . .

. . Ver cent.
Science........ 50§p0000000 2 00860000000000000060008 e PR R

T T b o0 05000 00006008066 5308083802 0000809BAAA0 300008 o m .
Engligh and foreign language............. 66000 G0000500000000000060G000 15
Sociology, economies. history, and electives...... 7 ‘60000 18
FNEINECTIIE. ..o eeene e eeernene e Rt .33
Total. ..ot S 50600000000060004 SAsase Ll

, The graduate year leading to an engineering degree is to consist of engineering.
economics, and research. - The four-year course will lead to a bachelor'a degree.
The cooperitive system of engineering education ysed for a number of years at
various institutions has been introduced into the electrical engineering department
of the Massachusetts Inatitute of Technology. In this newest cooperative plan of ,
study the aim has been to give all practical training in one manufacturing institution,
the (ieneral Electric Co.. at Lynn, Mass.”’ ' 20 @
The first two vears of the course aresimilar-to the first two years of the regular four-
.. year course, and then during thie summer of the recond year the entire cooperative
- class is sent to the Gieneral Electric Ca.,.nt Lynn. Mass,, to-begin their practical.
training. " At the end.of this snmmer period of .13 weeks the clase is divided into -
.- halves, and one half continpenat the works for 13 weeks while the other-half returns to
" the institute for 11 weeks of instruction to he followed by a 2 weeks' vacation to
. complete the 13 weeks' petiod. The halves now change places, one section returning
" {o the institute for its.1] weeks of instruction and 2 weeks of vacation and the other -
going 1o the shops for 13 weeks of practical work. “This is continued until the expira- -
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LATER DEVELOPMENTS IN ENGINEERING EDUCATION. 15

tion of two and one-half years. the student having had work in the factory. for 18

. months and 5 terms of 11 weeks’ actual instruction at the institute. The whole class

spends the last period at the institute. Interpreting this into standard college years
of about 33 wedks, the student has completed four college years at the institute and one
-and one half actual years in practical work and some theory at Lhe shop. At the end
of this period the successful student receives the degree of B. 8. as of the-previous
year and the degree of M. 8,
-Fhe work in the shop s fo arranged that the student works 45 hours p(-r week in

shep-or oftice, 4 ‘honrs in lectures of recitations, and 6 honm in study and preparation,
Of the 4 hours mentioned. 1 hour is devoted to a lecture by one of the shop super-

- intendents and 3 honrs are given to recitations in electricity and English. ‘This

requires 58 hours per week and gives the student three weck-day evenings, Saturday

- afternoon, and all of Sunday s free time. and permits hnn to do all roqmred work

by 9.30 on the other three evenines.

The period of 11 weeks at the institute is snch that the institute courses can be
given without any disarrangement of other work. s the periods correspond with insti--
tute terms.  The theoretic atudies inelude ndvanced subjects, and in the last year
are included rescarch and creative design at the institute and experience in-the
research laboratories and in the enginéering and manufacturing oflices at the factory.

The uhopwork is under the dll‘('(‘thll of representatives of the cooperating company

and the institute, and the recitations in theoretical work dm’mz the shop ponod are
held by membicrs of the institute faculty.

The principal differences between this cooperative conrse and those prououslv
given are ssated by Prof. W. 1. Timbie as followa:- ]

Fimt. Length of periods for shop and college. ‘This has heen t}mught advisable
to permit the student to become famwiliar with men, methotls, materials, and spirit
of the depattment in which the peried is spent, although in some cases the student
may be placed in several departinents during one period.  The lengt,h of period also -
rediices the munber of changes jo 12,

‘Second. The recognition by the cooperating company that for three years the
student is in its plant for the purpose of heing educated wnd trained as s high- grade
elevtrieal engineer.  There is no attempt to make stndent labor of value to the com-
pany per se, but the work is so arranged that the student may learn manufacturing
methods and the best relations of labor, machinery. and materials for proper produc-
tion." Shifte are made as soon a8 knowledge of the detail of a department is atulned
_ by astudent. o

Third. A continuity of studies of theoretical and lnmmmulw rubjects.  This Work

19 carriéd on at the institute and at Lynn.
. Fonrth, Requiréd collateral reading.  This is donc at the Thompeon Club, at whlch
the students-live together while at Lyun.  llere books from the institute library and
Lynn Public Library are found.. ‘The hooks permit reading outside the preocribed
courses.

Fifth. Intense spirit of loyalty inc ulu ated in members of this vounw to one anot.bel',
to the institute, and to the cooperating company.

Sixth. The continuation of the work for three years in one 0ompany Of course
the magnitude of.the plant of the General Electrical ¢o.-at Lynn makes this coopera-
tive course of great value in that the student will-be brought in contact with most.

: mmulxu-tunng and business methods in connection with the production of electrical .

‘apparatus.. The pm tieal tmmmg dwmed necesary can be obtmned with.one com- A'
pany.

Seventh. The unuuual amount of unwreucal wotk 80 tlm the master’s degree can
- be given at the ond of five years.

" ,_o' This cooperative work, as that. coudnctod by Cmcmmu, Pmaburgh, Akron, and.’

Mnu-chmem. u upphed _go '3 very hmmwl degma in ot.her mstitutiolu‘ ;_'l‘hnt’
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16 . - ENGINEERING EDUCATION AFTER THE WAR. ' o

Yale requires a limited amount of suter work, and electrical engineere at Rens-
selaer may substitute eight weeks of work in an approved plant for the second shop
period of {ourcweeks at the institute. Johns Hopkins requires six months of indus®
trial work. . At Antioch College summer work pa well as term work in the industries
ia encouraged for the purpose of self-sipport as well as to train the student in prac-
tical details of the profession for which he is preparing.  The University of Maine is
planning to require work-in industrial plants during two summers.

One other trend remains to be mentioned.  Tn a number of institutions, civies,
citizenship, or United States history has heen added to the enginvering curriculum.
“The war probably demonstrated the advisability of such training; and, moreover,
_there is a desire in all educational institutions to prepard men to take an interest and an
active partin civic affaim as well as to fit them for specific work. 5

The Smith-Hughes Act. approved by the President February 22, 1917, appropriates -
funds amounting in 1926 to a yearly sum of $6,000,000 for the purpose of tooperating
with the States in providing instruction in agricultuml- trade, home oconnmfc‘v;,

and industrial subjecta, and in preparing teachers of vecationa] branches of study on

v condition that the Statez appropriute equal suma.  The act divides one half of the fufd
.~ among the States in proportion to the ratio of their rural inhabitanta to the total rural
inhabitants of the Unitad Statea jor the salaries of agricultunl teachers, supervisom,
or directors, and the other hali in proportion to the ratio of their urban inhabitants to
those of the United States for thefsaluries of trachersg supervisors, and directora of
_trade, home economics, and ipduatrial subjects. Another appropriation amounting to
$1,000000 annually is divided in proportion to the total population of the States for

the purpose of preparing teachers.

In carrying out this act a number of the State schools of engineering are offering
conrses of voeational tmining. Some of these courses are griven in the engineering
achoals: others are given in the ‘department of home cconomics, agriculture, or educa-
tion. The work has heen s récent that many inatitutions have not arrrunged these
courses completely.  The following guotations will give some idea of the present

" condition of the courses in engineering ofmnized o meet the requirements of the
"+ Smith-Hughes Aet: ) 5 . '

D

WEST VIRGINGA l'\l‘\‘l-;l(.\’l’l'\'. MORGANTOWN, W, Vi,

Undergradunte cureiculum in industriol educating, leasling to the degree of bavhelor n
srience.-~The object of this course i to prepare vouny men and women to teach voea.
tional subjects and to supervise vocational work in connection with the administra-
tion of the Smith-Hughes Act.  Thic isa new,course, and the exaet reguirements”
have not been definitely fixed.- A total of 128 semester hours will be required for-
graduation, Which: must include 10 hour«in English, 10 houts in mathematics, a thor-

_ough Knowledge of one or more trades, 4 hours in mechanical drawing, und 10 houts of
vocational industrial education. . :

UNIVERSITY OF \\'INH.\'SI.\'; MADISON, WIS,

“Smith- Hughes coursex for those who desiee to teach ttadex and industry or the-related sub-
v .. jerts as preserihed by State uvid Frderal laws.~The department of manual arts will ad-
minister courses in accordance with State and National prescription in the training ol
teachers of trade and industry. At ditferent times in the: pat the departinent hgs
been instrumental in onmnizing special groups of mechanies in order to assist them, |
. means of short courses, to prepare for teaching in Wisconsin, continuation sehools or
- ~other vocation): or trade achools. - Under thé new organization the department will, .
“ " if possible, organize similar classes to he given instruction in accordance with’ the:
- _provisions of the Smith:llughes law and these for the Wisconsin State Board of \'oca-
. tional Education, : " oo 08 Co :
For several yean the University of Wiscongin, through the agency of the department
.-of manual arts acting for and with the exullsion divigion of the university, has con-
: - . du¢ted évening conrses of study in Milwaukee, Wia., for tradeamen preparing to teich.
. ;industrial subjects, - The dcpartinent is prepared to continue this work, to modify it .
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to confor toSmith-Hughes requirements, and to assist in the organization and conduct
of similar instructional work in other Wisconsin centers. In doing thisit will not seek
to set up an indépendent orgunization, but will endeavor to cooperate in any way
possiblé with local agencies, the Wisconsin State Board of Vocational Education, and’
the Federal Board of Vocational Education. . i

A registrant for courses given under the heading of ** \'ocational courses for teachers
of trade and industry’’ shall be admitted as a special student. 'pon the completion
of any unit of work or preacriljed special course, he shall receive a=certiticate epecify-
ing his accomplishment. - Qo .

LATER DEVELOPMENTS IN ENG}NEER]NG EDUCATION, 1 7

S e
. UNIVERSITY OF TEXAS, COLLEGE STATION, TEX.
> @ 2 5 . .

Course in industrial educntion.—Wye course -in industrial education has ifor its
main purpose the preparution of teachers of reluted subjects as prescribed for
industrial education under the Smith-Hughes Act. Graduates of this course will be.
prepared not only to teach relited subjects but to teach the regular shopwork ordina-
rily given in the high achools of the State, to teach shopwork under the Smith-1tughes
Actin achools of cities having a population of lea: than 5,000, and to direct orsupervise
industrial cducation in lange city school systems. The course requires contact with a
wide range of trades through its shopwork and a liberal education in science, math-
ematics, history, English, ete.  Thorough prepanation in the art of teaching and super-

" vising is atforded. The wide range of electives permits the student to specialize in
sotue trade, or to do more extensive work in a wide field. ’

. The Suate plans for requirements of teachers of related -subjects in classes using

- Federal funds under the provisions of the Smitk-1lughes Act which specify that the
teacher must have had at least 880 hours of experience in at least two trades.  This is
to insure adequate contact with shops operated on a commercial hasis. Students in
this coumse are expected to get this experience through summer work following the
sophomiore year and- the junior year. The department of yocationul teaching will
aseist in arranging for this work, - :

/‘-\ " BUSINESS ADMINISTRATION.

) /. o n . q q . 3(E
Aacaunse in iisinese engincering har heen offered at the Towa State College. In
this:rourse subjects of various.courses in the engrineering achool have been united with
administrative conrsen for application to husiness. The college makes the following
atatement: : ’ 0

Farge corporations, contracting firms, municipalitice, and all employers of techni-
" cally trained college men are showipg an increasing tendencey to transfer such men as
have made successes in strictly engineering lines into positions-of magnitude and trust
fequiring knowledge of econoniic relations and business principles.. It is true that the
engineering graduate has the ambition to own and manage a business.  Mauy men with
- the training secured in our engincering schools, combined: with the “principles of
cconomics and rules of businese which they have had to acquire.slowly, are meeting
with the greatest succese ig positions which rquire the highest type of businees train-
ming and qualifications and & minimum of enjineering experience.
’\From such employers of technically trained men and from engineering graduates
now in husiness for themeelver hias arisen a demand that the engineering schools offer
- studiee in the fundamental principles of business. supplemented with dadvanced work
along lines closely allied with encineering industries. The enginecring s hools of the
couptry have felt this demand. and many are meeting itin various ways. The problem
might be solved moat easily by increasing our engineering courses from four to-five
" years, by requiring certain studies related to.husiness during the last two years, and by
giving opportunity for free electives. Under present conditions it seems desirgble
tha‘ the studies relating to the fundamentals of business be oifered in the regular
foug-year course. - 28 : . - . ST
e intimate relation which must exist between engineering and busineee is not a
-ney idea at this college. -The engineering courses have been requiring or offer‘in_g .
- electives. many studies bearing- direcly or indirectly on business,relations. The -
\_ number of such studiés and the quality of the work oiféred are com.inuall{ being in-
-~ creased and improved. 1tis believad that there should be no weakening of the essen:
tially technical and encineering side of the four-year courses, It is probable that-the .
marked succers with which many men with engineering tra_ining are filling busiriess
itions is due to personality and opportunity combinnd with habits of logical and -
independent thinking lc(%i)lired in large part while completing an éngineering college'\
course and sunpiemented by later experience. | . .- .0 -7 Shnl R
5 . Y i ) \,.~.’:(§, L . J
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18 Exumssmso EDUCATION AFTER THE WAR,

.

The sub]ecu of this eoume mclude the following: e

Architectural engineering: Flements of contracting. ~—

Civil engineéring: lwumaung and cost keeping,* engincering Teports, professional
practice, railway operation an administration.

Ecimamic science: Money and hanking, public finance, American labor, distribution
of wealth, economics for enmnoora, accounting, busineas law, rural sociology.

Enginecring: Spocitications and contracts, history of enginecring.

English: Main elements of composition, exposition, nnrnmon and deacnptmn.

mentation.

!ulorg Industrial history of the United, States: hmm) of labor jin the United
States; financial history of the United States; history of foreign rvlullunr of the
United States; American iovernment. munm{ml government.

mgncultu.rlal lounmllam Beginning technica jourunhsm foature writing for tech-
ournals. «

‘lall}wmalm Sl&'ﬂllml method of interpreting | expcnmontal data. - .

Mechanical cngineering: Power plant dngineering, industrial engmoenn" indus.*
trial organization, scientific management.

Mining rngtmmng Mining engineering. mine admmmtmtum and mmhlg law.

Picblie xpeaking: - Extempore speech, debating.advanced public speaking. -

JUNIOR COLLEGE.

During the Iul few vears the devolopmont of the junior mlloge in connection
with the high schools of a number of cities. the division of the work at the university
into an upper and lower divigion and also ts give eugineering in two vears to gradu-
ates of colleges of arts and sctencos has caused some onmngcnn«v schools to rearrange

 their curricula so that with a little extra work men with preparation can wraduate with
two years of cngincering work. ‘The junior cenllege and its many ad vantages have heen
discussed in the Poport of the United Stater Commissioner of Education for the -
year 1920, Tlie division of university work into upper and lower divisions has heen
practicéd for many years as at Chicago, it being recogmized l»\ others that the work
. of the first two years of most colleges and schools is a_continuation of high- school ~
work, and as such it isdistinct ffom the work of the two latter years. The recognition
of this has made possible the acmptance of work dnne in postgraduate high-school -
couraes or junior mllozmn

, RESUM r..,

To give in a brief form.the progress of engineering education during 1918-1921 o
it may be stated that during this period there has heen manifest a greater desire to
stress fundamental studies to the oxclusion or removal of certain applied studies.
an elimination of modern language hy some and an increase of English, an increare
in the study' of economics, history, civics, and business methods, un inclusion in

. the early years of motivating courses, & wider use of the problem method of teaching.
.and finally & desire to decrease she number of coursos by the groupmg wgothor of

ahor( courses. .
= DATA FROM REPLIJES.

The following digoest of replies gives the data for the foregoing report.
Antioch College, Yellow Sprmqa, Ohvo.—The reorgim:auon program tor the college
includes cooperative work in all branchea of study. ~ The trustees of Antioch Collece '
_have determined to reorganixo along the following lines: .
" 1. Student self-support by a division of time between ¢ollege st udy and ron'un e
" tive work, the college program being arranged. ‘accordingly. , .
S A combination of pmctlcal expenonco with academic atudy. pmfombl\ in tho
. cllling for which the student i proparing himself,
" 3."Allowance of credit-for actual accomplishment and not for “clock hours”’
. apent in any given subject. (1t is estimated tham‘ho average student will ruqum- :
] L years to eomploto ® emu:se ol stndy reqummz full t.imo ior 4 yoara ) .

e ) .
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T : DATA FRCM REPLIES. -« 19

4. The college will offer liberal arts courses and a limited num?)er of technical
courses. In-the belief that the beat results can be secured by a comparatively small
faculty of high-grade men and women, the number of regular liberal arts courses will
he hmlll‘d ta wbout 80, which is lcge than half the number uauallv offered in small
-collegm - — o
/5. Excopt for studente who show marked ability in any department, liberal arts -

courses will deal only with the fundamentals of their subjects. For students whe- .
do show auch ability, autonomous courses will be provided. That is, for advanced
work, well-considered courses will be offered, with libraty and laboratory facilities,
and with occasional aeceas to the heads of departments orothercompetent authorities
for advice. Thercupon the student will carry the advanced work in the manner of a
seminar. -

’6 There must Iw coordination between different courses, so that the college will be
a synthetic'unit and not an aguregation of unrelted departments each bidding for
the students’ titne and inti'n'ﬂt. )

7. A limited number bf technical courses will be offered. . Atechnical course must
include the fundamentals of a liberal arts education, aa it is the aim to make citizena
as well as technicians,  These courses will aim to develop general competency rather

" than highly specialized technique, and to prepare men and women for callings for
which adequate preparation is not now being given in collegos and universities. They
will aim to make men direetors of industry rather than employees working lll’l(ll'l’ '
detailed direetions

& Tho colloge Will aim to eliminate the traditiona] cleavage Letween cultural -
standards and practical standards and to make prctical life for ita st udama a medium

- of o‘xprmsmn for such cultural standarda and ideals.

9. Physical fitness is a primary condition to happiness.and success. \tudontn will
be required to cure for their physical condition in order to remain in the institution.

10. The final measuro of accomplishment will be the success attuined in turning
out -nmdomn whose preparation haa laid the basia for productive service and whoee
primary aim is service to their communities and to their times. No paper proyram
will accomplish this reault, but only the spirit with which the college may be imbted.
The chiof hape of the trustees is to secure a faculty and a atudent body that will make
this result posdble.

California Inatitute of Tecknoloqy, Pasadenn, ('nh/ --‘The inatitute has changed fmm
a two-term to a three-term year. Modern lanmuage has been eliminated, beihg re-
placed by Enclish, history, current tnpl("! and 'feology. A new course, physics and
engineering, has boon introduced.

Carnegie Institute of Technology, Pttlalmrqh -Pa. —No important changes. Dis-
cuaging return to two scmesters from four quarters.

Case School of Applied Science, Cleveland, Ohio.—The presont dav requesta for .
engineera indicate the importance of students using rummers for work ‘in industrial
‘plants so as to better understand labor and md\u-mnl problems.  This work is not
required at present, but the requirementi is Beine considered. The experience of

 the school indicates that preparatary work is not being donoe as well as it was before the .

war. A tendency to student organization is mora manifest than formerly.

Colkge of the City of ‘New York, New York, N. Y.—Thy achool of technology was
récently orgumred Although contemplm;d for some time, the. war sccelersted the.

- uuuguntlon of this new school. The chemical engirieering course is such-that B 8 -
is given at the end of four years and Ch. E. at the end of the fifth year.- . h

. The freshman yesr containa public seaking, analytic geometry; cslculua. Engluh ‘
a foreign language, chemistry, descriptive geometry, mechanical drawing, Amem'tn
Government, citizenship, physical training, and military training. i

For aophomon year: Prose and ‘poetcy, declamation, Enghah; hutory. phyaies, .

thtauve snalysis, . .geology, ‘evolution of, mdustr;. uuaes lnd cures o( diaeam ;,i
ddenao of health. md nnliwyutinins :

Ie» ’l _,,-,_” i ( A'r<’ P ’éz- R vw\ W
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20 . ENGINEERING EDUCATION AFTER THE,WAR,

Forjunior vear: Debate, physical laboratory, organic chemistry, philosophy, machine
‘design, qualitative analysia, electrochemistry: ) ) 3
For senicr and post senior years the subjects are techuical with the exception of
courses ip debate, business organization, and-gommerce. ’
_ The courses in mechanical engineering, electrical engineering, and civil engineering
"are the «ame ax the above for the timt two veam and differ in the technical subjects
s Q 9 o o N
of the last vears. There are :mall ditfferences in' the tirst two vears, but these differ-
~ences are due 10 requence.  In all four conrses there is training viven in history,
JPhilosophy. civics, hygieiie. and businese.  Economjer isincludend in cortain courses.
The annount-ement of the school contain the following guotations: '
These technical conrses s established cover a period of five vears. During the
firt two years the work required consists almost entirely of - necessary preseribed
collegiate acience subjects, the better to jirepare and develop the mind of the youny
- student for what is to follow. The thind and fourth year subjects taken up are to s
very Fm_a! extent strictly i enginecring, but so arqanged that lh‘{ student is upon
completion of the fourth yedr cligible for the degree of buchelor of Fience, )
Then, after an_additional or fifth vear of purely ndvanced technical enginecring
subjecta. he receifes the degree of chemical, civil, electriend, or mgchanical enginegr.
1w cach instance the ground covered by the conre has been carefully studied and
thought out by a carpe of well-equipped technical and practical jnstructors, cach one
thoroughly conversant with his particular branch.  The purpose is to make the course
fundamehtal rather than intensive alon‘l.ln_\' particular line. . )
. The collegiate work is largely cultural in character, in order to secure in the educa-
tion of the engincer a much brouder rauge than if contined ouly te the engincering
field. ) .

Upon completion of the entire course the graduate is thereby hetter equipped to
‘g0 into the business world and meet the problems of life; he ia hetter fitted to take
his place as an execiitive with big financial, operating, and construction interests.
Ovwing to the great development in the industrial world and the rapid advancement .
of this country as a firancial and commercial power, the field of the engineer is much
larger than herctofore. There has always been a dearth of men titted-1o till the higher
positions; there is at present and will be for a generation to come a considerable
demand for trained men in all grades. There is hardly & line of endeavor which
does not require the advice, cooperation, and assistance of the engincer. ., 2 o
Many of the engineering subjects are given in the evening session for the benefit of
those whore employed during the day. These evening coumes are identical with
the day work in so far as the acope and thoroughness are concerned.  They are meant
10 meet the needs of those who are engaped during the duy but wish to secure a tech-
" nical education and better their condition. : _ : . )
Columbia University, New York, N. Y.—In 1919-20 numerous readjustments took
place to accomplish four objects:
1. A better eelection of subjects to study:. . _
2. The avoidance of nearly similar courses given similarly for different groups of -
students. . g ‘ o
- .+ 3. Reduction in number of different subjects of study pursued ai the same time.
- 4. A reasonable total weekly requirement of clase, laboratory, and study hours.
The university offers & new_course in industrial engincering. This is largely a
course in mechanical engineering until at thé later end of the course the subjects of -
_ organization, manigement, and business methods are given.
-'l‘he‘conrsee in ‘engineering at Columbia requiro threa v :
“entrance, afid three years are required for completion of the cdurses. .
Comnell Uniceraity, Ithaca, N. Y.—The experiences of the wai have been Toacce
the practical side of vocational training snd to reduce to a minimum the tralning
" ‘necessary to produce men of spocific types. Although a.number of speciad courses
“in military engineering were requested, the engineering school has-only intreduced
coursés in ordnance engineering and signal engineering._ The general tendency has
been to give broad training to the engineers rather than more special engineering
lating to the particular branch giving its name to the department. -

50 o
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Lcononnea. English, md other geneml sub;ecu are being ldded w0 t.ho engmeenug
courses. All engineering lnstmcuonhu been combhined into one collegé which will
now be known as the college of engineering and ‘will consist of three divisions offering
the degrees of civil engineer, mechanical engineer. and electrical engineer. The
curriculum will be the same for all etudents during the freshman year. The civil
engineering studentd will haxe a slightly dirferent courginrmg the sophomore vear
from those in the two other depgriments. At the end of the second vear all three
departments will he under diiferent schedules.

University of Dayton, Inwlou, Ohio.— The cnmculum prov ldos for e!lnm. pay-
cholegy, and logic to succeed or to-be taken conjoinly with economics. o °

bnnrm‘iu of Florula Gainesville, Fla.—Al counss are the same for one year and -
for mechanical. engineers and olectrical engineers for two vears.  Relects host men for
admission. as capacity islimited. Advocates hicher standards rather than expansion.

State University of Towa, Iowa City, Inea.-—Civil, electrical. and mechanical engi-
neers have three year in common. and in senior yvear one-third of their work is com-

_mon. The chomical engineering course has heen extesded to five veam, The
\ludonw Army Training Corps made clear the value of mypervised study,

- Johus Hopling University, Baltimore, Md.—The follewing chanjzes have heen made:

I Transference of applied mechanica from third vear to second year,

. Intraduction of coume in genoml eugineering for freshmen. (mmu: ir given hy
various faculties in tnmn.

3. The increase of the roqum-mem of three montha in industrial work, to six months.

University of Konsas, Lawrence, Aans.—Changes made during the vears 1918-1920
have been ar follows: I-‘nmhlinhnwnl of a mmpln‘vo schedule in engineering and ad- -
ministrative science: s course in clementary economics for all studenta: elimination of
‘shopwark for civil' engineers, and the introduction of elc-nwmar\ geology into the
freshman year: the permission’ o( aubatitution’of nlhcr w" or modem languages; the
omisrion of modern languages for studenta of the Rese )ficers Training C orps; the
intrdduction of an option for civil engincers and the mlmducl ion of a four-vear course.
in architecture.

The university ir considering the provision for freshman students who enter with one’
vear of training in algebraand reometry and a further mluﬂnon of themodern- hmpmnge
requirement.

lafayctie College, Faston, Puo. —-Tho mllvgn has made a mmplot(- révision of the cur-
ricula in civil, électrical, .mechanical,’ aml chemical engineering, for the following ’
c pnrp(wn '

. To give the frewlmlen some real engineering problems in their first term, to es-
B mhhsh some cennection in their minde hetween their mathematics and actual engin-
eering. These courses were taught by the heads of the engineering deparunents.

2. To reduce the number of cmdxt hours per week, each credit representing three - -
hours of the student’a time, to 17 or 16 if possible.

3. To provide electives for engineering students’in the so-called “cultural subjects.
The greatest number of such credita wag required in the civil engmeermg conree, i. €.,

18 credits. ° )
4. To reduce the nnmber of nub]ecm studied in any given term to 3 or 6 oﬂeu if
possible.

_ 5. Tointroduce the laboratory method of instruction, i. e. , problem work in clm.ao :
-that assistance and corrections may be made immediately by-an instructor. These .. ",
laboratory periods were made three hours in length dnd introduced into' courses in - :-
mathematics, mechamca. and mauamla These are dunnct from expenmenu\l lnbor o
atory periods.

"6, To relieve the pressure on the curriculum by ehmmmng eonmea on the .ppln-
‘cations- ot eugmeenng nnd puttmg more txme on (undunentals. For eumplo such .

o
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courses as telephone engineering, aeronautics, advanced structural design, etc., were

either omitted or made elective by groups. :

These changes, which, have been in operation for two years, are now bging revieed .
in the light of this experience. Certain courses will be shortened, while 8hers will be
extended. There isatendency to combine a number of shorter courscs into one larzer
“course. -No modern language is required for engineering students with the exception
of those taking cheiaical engineering. , -

The electives available for engineering students are American hiztory, government,
sociology, labor problems, ethics, applied psychology, and similar subjects.

Lehigh University, Bethlehem, Pa.—Scholastic changos of minor character such as
might normally be made have been madé during the period. Thése have not heen
caused by experience during the war. ) :

In February, 1919, a unit of the Reserve Army Training Corps was established,
with voluntary enrofffient. ‘The work in military science and tactics was made obli-
gatory on all studentis entering the university. el

Lelun®ganford Junior Unirersity, Stanford University, Calif—The mechanical

_-_engineering department gives, during the four years of undergraduate curriculum, a ’
course which is intended to represent common training for five vears of work in bdth
mechanical dnd electrical engincering. Students at the end of four years recdive the
degree of A. B. in mechanical enginecring, following which, after a year of further
work along either mechanical or electrical engincering lines, they receive the degree

of engineer in mechanical or electrical engineering. . Y

Changes during 1918-1920 have been due, to the fact that the first two years of
undergraduate work at Stanford constituted a so-called lower division, and it has
been necessary to readjust certain-courscs to care for this type of organization. " The
rearrangement has the *effect of. l)roviding a more regular and definite manner for
certain general courses, including medern languages, history, literature, and biological
science. -The university work is arranged so that afterfour years the student receives
the degree of A. B. and the fifth year leads to the degree of-engineer. :

" Courses are given in civil engineering, mining engincering, mechanical engineering,

and chemical engineering. Electrical engineering is given as graduate work. .

Eniversity of Maine, Urono, Me—The faculty-is considering requiring work in-
industrial plants during two summer vacations.

Mickigan Agricultural College; Lunsing, Mich.—New courses introduced with com-.
mon freshman year for all, 20 per cent ditferentiation in sophomore year, and slightly -
more in junior and senior years; 60 per cent of work of all four courses isgthe same.
Former courses were common for two years, with 72:per cent of the entire work of the

 four courses the same. An optional group of economics, English, French, and Spanish

for three hours for senior year is now part of the four courses.

. . . New Hampahire College, Durham, N. 1.—The college gave courses in engineering
and construction. The courses in mechanical and electrical construction havp been
abolished, and an industrial course given, so that the engineering divisioxr offers
courses in mechanical, electrical, and chemical engineering, architectural con-

- struction, aud a four-year industrial course. This latter course requires one year of
"mathematicaand a wide range of electives during the jast two years, enabling a student
to fit himself to enter the indusyrial or man ufacturing field, to beconie u sales engineer,
or to piepare himaelf to téach under the Smith-Hughes Act.-

.+ -New -Mexico Stule School of -Mines, Socorro; N. Mez.—Désire to eliminate some
.." - theoretical work and to substitute practi¢al subjecta therefor. .~ = - § & @
;- «Norwich, University, Northfield, Vt.—The amount of modern languages has béen
: decreased from two years to one year, while the amount of English has been increased
from one year to twoyears. The work in physical Iéboratory has been doubled, and the
time devoted:Jo theoretical imechanics has been decreased. * A course in elements of

. -
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mechanism has been added, -as well as & short course: ifx business organization and «

: finance.

- In the senior year a course has been added .in engineering abstracts.

University of O_lclqhoma, Norman, Okla.—A course has been introduced in second-
term freshman yvear in applied enpineering. Economics has been extended to include
elementary accounting, cost accounting, business organization, management, and
business law. Experience dunng the war has led to elimination of design work for
undergradugtes.

Pennsylvania College, Getttyshurg. Pa. —(.,hanges of a minor nature have been made.
War experiences were not long enough to suggest any changes. The problem method
a3 used at Camp Humphreys has been applied with only moderate success, owing to-
the younger age of the students at the coliege compared with those in the Army.
Thera was a lack of effort on the part of most of the students. To obtain moderate
success a large number of instructors would be necessary. . C

Rensscluer Polytechnic Institute, Troy, N. Y.—Extension of Englieh to a’ course in

- second term senior year, including report writing, corréspondence, and technical papers;

minor readjustments of courses to care for larger enrollment with preeent lsbornwry-
equipment. Changes havé made the load upon laboratories more uniform, permitting
the same effective work to be done with a larger number of siudents.

" Rhode Island State College, Kingston. R. 1.—Changes of minor importance have been
made. resulting from an effort to produce harmony in various phases of the Work of the
institution. Certain modern language has been omitted from the sophomore year for -
additional work in chemistry by the chemical engineers.

Certain cundensation of courses in electrical engineering have been made to intro-
duce mechanisms and making the mechanical and electrical engineering courses the€
same to the begmmng of the junior year,

Rutgm College, New Brunswick, N. J.—No partxcular vhmgos hme been made in .
the course of instruction. Certain changes will probably he made on the appointment -
of a new dean. ' ‘ : '

University of Santa Clara, Santa Clara, Calif.-~A simplification of courses as much .-

_as powible, avoiding all spe(‘llhzallon in a four-year course, emphmzmg English,
and more thorough grounding in fundamentals. . 1

Sheflield Scientific School of Yale University, New Haven, Conn. —The courses in
Sheffield scientific school of Yale L niversity have been changed to four-year courses,

.with the degree of B. S.. in pla('e of the three- -year course leading to the degree of

Ph. B. The various engineering courses have heen made to include general subject
of history and Fnglish of about 13 per cent; science subjects of chemiatry, physics

"and mathematics of 31 per cent; engineering. including drawing. laboratory work, as

well as theory, 46 per ¢ent: administrative subjecu including economics, accounting,
‘and management, 8 per cent; electives in engineering and administrative work, 2 per
cent. Although the figures above are for the mechanical engineering course, the civil
and electiical engineering courses correspond with this quite closely. The school has .
established a course in administrative engineering, with 13 per cent of the work in
general subjects,"24 per cent in science, .28 por cent in engineering..21 per cent in
adminietration work, and 14 per cent in electives, -

South Dakota State Schbol of Mines, Rupid City, 8. Dak.--The m'hool has been_
enlarged to graduate civil engincers and clectrical engineers, in addition to thogse

. courses which have hoon given for 'years in mining engineering and metallurgical

engincering. The first enmncermg (Io;.'reen are given at the end of & four-yesr course,’ ”-

- and advanced degrécsare given not earlier than two years after graduatwn in pmctlve

or aficr one year of graduate study. Some of the courses ha\e been rearranged to
give courses in business management. o6
l’fmvmty of South I)akom lmmlnm, S I)ul L ourse in ongmeenng ux-hnology
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. ~ ment second termy.and E. I-, depsnmem thlrd ﬁerm Three terms are to be (ham:od

felectrical engineering, and has an_unusually large percentage of businese administra-

_subjecta af paychology and European hiatory in place of reinforced conerete construe--

. commercigl mechanical engineering, and commercial electrieal onmneonnc The

- language.

' guage, two years; history, one year; ec:monnca, one-half to one and one-half waru
Five years required for chemical engineers,
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to two semesters.

Stevens Institute of Technology, Hoboken, N. .I .\'o changes to repor§.

Union College, Schenectady, N. Y.—The course in civil'engineering has been revired
by giving two options, one known as the technical option, the other as the administra- |
tive option. ~These options are the same for the first two years, ‘which include, with
the scientific and éngineering subjects, foreijrn language, English, American history, and
public speaking. In the junior and senior years the administrative option contains the

tion: RBoth options contain business administration, including economicx, pecounting,
buginess law. tinance, banking, and contracts and specitications.
The. administrative option contains important subjects in civil. mes ham(‘al and

tion and cultnral subjects; 26 per cent of the course is devoted to science, 39 per cent
to enginecring, 10 per cont 1o busines n«lmin‘isl.rul.inn. and 25 per cent to ailtural
sitbjects, ' L

"nthyfon Kniversity, .\’r Lonis, Mo. - A nvadjus'tmont has heen made in all cur-
ricula: : . ‘ o

- State College of Washington, I’ullman Wash. - Changes have heen made to include :
course in commerce and also to give distinet courses in management engineering,

courses in civil engineoring, med ‘hanical engineering, and electrical emgincering have
heen continued; and in these, special courser in engineering economics have been
subetituted for apegial coursew in the varionk curricula. The new courses have been
introduced in response to the general trend of publi opinion.

Worcester Polytechnic Institute, Worcester, Mass. ~Nothing to report,  The institte
gives great importance to industrial management. ~ , .

DATA FROM CATALOGUES. . o .

. . .

- In addition to the institutions sending letters, certain institutions sent catalogues.
From the catalogues rot‘cno«l in response to the communication from the Commis-
gioner of Education the following has been obtained:

University-of Akron, Akron, Ohio.—Five-year cooperative course, |1at|erned after
the Cincinnati plan, organized in 1914. Changes made at end of periods of two weeks.
Year is composed of 11 monthe. Holidays of une week at Christmas. vne week at
.Easter, and two weeks at end of summer. Degrees of C. E., M. E.. E. E., and B. 8.
“in Manufacturing Production. English and modern languages begin i i} the third year.
Modern languagee are continued for three years and English for two years. hco-
nomics is given for one year.

Alubama Polytechnic Institute, Auburn, Ala.-—Common - freshman year. Faglish,
three years, with English or economics. for fourth year; no modoru lunguap- history,
two years. -

. University of Alabama, U uvrmly, “Ala. —Lnglmh one year; no modern - laiguage;
‘economics in ofie year..

-University of A-rtzona. Tuwm, Ariz.~Two* )eam of l‘,nuhsh. one year modern

University of Arkaman. Fayrluvdle Ark,—Two years the aauw ﬁﬁ aII mu.lm'('l"
English, one year; économicssone-third year. . -
" Brooklyn Polytechnic Institute, Brookiyn, N. }’-—-Engluh ‘two years; mo ‘rn lat-

Broum University, Providence, R. I.—Une.course only in engmeenng Lnghulr
{ nomics, ono year; engineenw; electweo and approved electives. - . -
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University of Lalajomra, Berkeley, (alif.—No hngllsh or foreign language required
if preparation is sufficient. Electives. ’ o

Catholic University of America, Woshington, . (.—English, two vears; fpodern
language, philosophy, and economics, each one year.

University of Cincinnati, Cincinnati, Ohio.— Four-year theoretical courses and five-
year cooperative courses, with alternation between shop and university every two
weeks. ‘The latter course has years of 11 months. The first two years of all courses
are ahout the same. English every term. Modern langusge required for two years
in chemical engineering and one year for others. Certain courses require economics,
- management. and history.

Clarkson School of Technology., Potsdam, N. Y.—Three terms to one year. Five

terms common to all- courses. English, one year; economics. one  vear: modern
langniage, one vear.

University of (‘olorado, Boulder, ('olo.-—F.nglish one and one- thml years; no modern

language. ,
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Colorado Agricultural College, Fort ( olhus (‘olo.—English, one year; no modern

<« language.

< Dartmouth College, Hanorer] N. H. —»’l‘\\ 'o-vear coitrse in Thayer School oi Civil

Engineering after three vears of « Qlloge work. Suggested preparation: One year
each in sociology, political sciencé, psychology. vivics, and one and one-half years
“in English and modermn language, and two yeam in economics.

Des Moines College, Des Moines, Iowa.—Fnplish, pubhc speaking, each one year.
I-,lecmes from modern languages, English, commercial law, bookkeeping, buamesa
olhmenc\ -gveonnting, and socia) sciences.

University of Florida, Gainesville, Fla—One’ ‘vear in common. English. two years;
cconomics, one-half vear; law, one-half year; sociology, one-half year.

George Washington University, Washington, D, Ci—One year in common for (. h
M. E.. £. E. English one yesr and modern Innmmgo one vm

Univéryity of Georgia, Athena, Ga-~ History and I:.nghsh one ycar; modern Innguage

two years. - -
Georgin School of Technology, Atlunta, Ga.—One vear common to all. Euglish,
two and one-half years; modern language, two yeafs; cconomics, one-half yvear.

Harvard Uuniversity. (‘ambridge, Mass.—English one year, or may be credited from .
preparatory work. Two modern languages which may be offered for* admission. .

Accounting and business administration one year. An elective is allowed in each
of the firnst three vears.

Howard Unvversity, Wmhmqlon, D« ‘—-hnglmh one \car modern language. two- :

tlnrds year; law and o onommc. qQue year, o o . a
" University of Idaho, Mosoonw, Tdaho.—One year cominon; English, two years: modern
language one. ,)'etr for chemical engineer, contracts and spec llu -ation for other engi-

. neem, R

University of Hllinoia, Urbana, Jll—One year English, one )esbmoderu lauguage,
three to foursterms of nontechnical electives. N
Tova blagé College, Ames, Iowa—English, one snd two-thirds years, no modern

lnnguage,;i)ne uarter of speriﬁ(atibns and contracts, one quarter.of history of engi- .

neenng, ‘one quarter of enginéering economics, one uarter of accounting. A’ course

in business en;uneenng is made up of aubjecw Imm I.he various tourses nt the collep;e

. for application in husiness.

Kansas State A gru'ull ural College, Manhattan, lums —E nghah, t\_No yeam;,ecqnomlg‘o;'

one year,; businesa law, one semester; history, one semester;-no modern language.

Lehigh' University, Bethichem, P'a.—English, oné and one-hslf years; modern | n-"

guage, one or twy years; econolulcs, ac(*ouutmg lnw hnance, ('omu('la elch of
lmlf)e‘r. °8g o o 5 :
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- engineering course is offered.

_guage, two-thirds vear; law, one-third vear.

Lowell T extile School I,ouell, Mass.—English, one year; modern language, two
years; economics, one vear; business administration, one year.

University of Lowisiana, Baton Rouge, la.—English, two years. No modern lan-
guage.

University of Maryland, ollege Park, Md.—English, three vears: modern language.
two years; history, one year; aconomics and law, one year.

University of Michigan, Ani: Arbor, Mich.---English, one year; modern language ani
cultural subject, three years; law, one term, options two yeam. .

Michigan College of Mines, Houghton, Mich.—English, one and one-half )ears .

Unirersity of -Minnesotn, Minneapolis, Minn.-—One yeaf common. English, one
year; electives in economics, governnent, finance, law, accounting.

University of Missouri, CColumbiu, Mo.-—)ne year common. Citizenship, one year;
economics, one term; English, one term; no modern language.

University of Montana, Boteman, Mont.-~FEnglish, two YeARs; -economics, one year,
specifications and contracts, one-third vear.- No modern language. '

University of Nebragka, Lincoln, Nebr.—One year common. English, one year;
modern language,’ o:;h,war fop civil engineers. A six-year combined academic-

'

Uf wersity of Nevaday Réfo, Nev. - English, one vear; four (erms of ‘8iectives. No

language.-

. New Mexico School of ilmcu, Sovorro, N. .lfrr.n»-'l'wo‘ vears in common. English,
two years; modern Panguage, two, years. N

* New York University, New Yorg, N. ln‘.lmh luo vears; modern languagé,
two vedars; economics and induntrial hismr) ,one vear.” A courw is offered in business

* and engineering. .

North (arolina Slalr Colleyr, Weat Raleigh, \. (".-~Cne year in common. English,
three years, one vear modérn langnage. I-,nzlnh economics, ‘industrial engineering,

or modern laffuage, one vear. <t )
University of North Carolina, Chapel 111, V. (. —English, one yvear; modern lan-
North Dakota Agricultural ollege, Fargo, N. Dak. *~English, one and one-third
years; history, oné-third year; sof'ml sciend e-third ﬂ?ar
University of North Dakota, I;nmmtq. Ol‘;l ~One year in common. English,
one and one-half vears; modern langiage,' an clectno I-cononucs one term for
. certain courses.
Northeastern College, Boxton, Muxs. -English, one year; no mqlern language.
* Norwich Univermty, Northfield, V.- -English, two \earn. modern languaao otie
year; law, one year; economics, one yvear.
New Wenm College oj’ lyrimllurc and Mechanie Arix, .smtt lq.lqu:, N Mer— |
English, one and two- thitd vears: modern lungusxe. one year, economlcs sociology,
and husiness 1aw, one year. - .
Ohio State University, Columbun, Okio. One yoar in. coimon.  Modern Iangupﬁao'
one year; English, one year. . . .
Ohio. Northern Unurmu/, Ada, Ohio, -I-’m.lmh option; lanmm.m, option.
Okluhoma Agricultural and Mechanival College, Stilluinter, Okin.—One year common. S
English, one and one-half years; modern language, one year for chemical engincers,:

) _ "clectiven equivalent to four veura:” econamich; one und one-half years. o

Oregon Agm—uuuml (ollagr, Coreallis, l)m; I-.ngln-h one \mr' puhhc speaklhg.

. ,Y . ono~thud year; economics, one year.-

l’?nmylvanw.ﬁ'lalu ‘ollege, State College, I’ .—-4 mo ymrcommon. English, two years;
“modern’ lanuume, two yuars; omnomma. one vear,; |aw, one-half year; hmu)rf one-half
.. year; political science. one-half year

Umrmuy of Pennaylvanin, Phtlrul(lphun. Pa.-- -E dglunh. two, )mm modern langnago
Awo- years;: lnw. one: year; - mmomica, one-half - war for mochanm\l ongme(m and

TR 2 )(
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University of Pittsburgh. Pittsbusyh, Pa.—Work in four terma of three monthseach in
some engineering industry in the JPittsburgh district is required of every student
hefore gradudtion. This work is supervised. - One year in common. ~ English, one and
one-half years; modern language, two years; economics, onc and one-half years; phi-
losophy and psychology, one year,

Polytechnic Institute of Brooklyn, Brooklyn, N. Y.—-Euglish, two vears; modern

-language, two vears; hiswry, one vear; cconomics, onc-hali to one aml onwhnlf years,
Fivepycars required for chemical engincers.

PRnceton University, Princeton, N. J.—English, two years; modern lnmzuago two
years; economics, two years; business methods, one, term: electives two vears.

Purdue University, Lafayette, Ind.—English, one and one-half or two and one-half
years; modern - language, two or three years; e«-«momlcs, on«--half vear; hmorv,
one-half vear; law, one-half year.

Rose Poiyicehnie Institute, Terre ll:m[r, Ind.—English, one nnd nun-hulf vears;
modern language, two, years; economics, one-half year. .

Unvversity of South Caraliive, ( uhuulnu, S English, one yeap; mmlnm language.

one year. .
memlu u[ Southern (ahﬁmna Los .. lnqun (ahf bnuhsh one year; law, one- -
half year; electives, three years. o

University of Tennesace, Knorcille Tenns~-Two years in common. Emzli»h. two o
yvears; modern language; two years, I'iéw one-half yaar. i

Agricultural and Mechanical College of Terax, College Station, Ter. 0-1)no u-nr in
commoq.  English, four years; history, one-half vear; ccononvies, one-half year,

Tulune University of Louigiana, New Qrleans, La.- Enclish, one or twg yeara.

University of Utah, Salt Lake Cuty, Utah. -=Two vears in common. English, one-thind
veur.  Eédtiomies, one-thinl year, business methods, .

" Valparaisr University, Valparaiso, Ind.-~English, one year.-

l'}nulrrhih' University, Nashville, Tenn.-—One year im common.  English, one year.

|llll(nmlllnllmr, Villanorn, Pa. I-.nuluh 1wo yeam; maodern lnncu.g:o two years;
law, ono-hali VeAar,

Virginia Polytechnic lumlule lf/lulxburl[. . —~Engljgh, thrm- vears; madern languago
three years; economics, one year. o 0 .

State College of Washington, Pullpan, lhu:h l:,mJl*h. ane . and one-hulf \oarn
cconomica and law. one year. Courses in commercial mechanieal engineering and
commercial oloctm'alonmnw-nnz m\nm.omnlmnm businesa mltmnultmnon finances,
investments, xmo] contructs,

Washington mul Lee University, Lexington, Va. - -English, one ,vmnr; mm_lorn |anguag(-,
two yeara,  *.

West lvymta University, m'rqunlmrn. W, Va. —-Engluh _one year;. law, nnmhalf
vear, . L

l’mremlu of Wiscemsin, Madison, Wis ——Lnglwh one \mr law, one- hall year.

Unu ersity of Wyonfing, Laramie, Wyo. —-ﬂno year in common: English, one vear;

floctives, three VeHTs. .

o
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