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INTRODUCTION 

.As early as the l550 1s some of the prominent 

educators w-ere advocating a sepa:ration of the upper and 

~o'We.r diVisions in the univer·sities.l This, in effect, was 

the beginning of' the junior college movement. Resis-tance 

'Mas encountered as. was Bl.so mere apathy, so it was not until 

about 1900 that the first junior colleges were established. 

The fir.st janior college to be established in 

Califo~nia was at Fresno in 1910.2 

The original. purpose of tha Junior college was to 

do the, work or tht:t l.ower division of the university. The 

belief that there was a definite line or se:pa1at1on 

between the lower and upper divisions -was. .not l'm.common. 

The upper division was for specialization which perhaps 

:would lead to gra.d1.ua.te work and ras:earch. The lower 

division was merely p.rep~atory tor this and hanoe bad no 

place 1n the un:iversity program.5 

lwa.:Lter c:ro sby Eells'· The Junior. Colle~e (Cambridge: 
Houghton l·lifflin Comp·any • 193rJ; p. 45. 

2Ibid •• PP• 92•95. 

3 Ibid., PP• 45-6.5. 



·Though there was considerab:J:.e agreement on this 

score, the.re was also a growing feeling that the Junior 

coll.eg·e shoul.d do more than just the lower division work. . . 
Vocational training, therefore, was added to the curr·icu

lwn, and in some of the junior colleges ·thi.s has become a 

very large program. 'lbis training is generally referred to 

as a terminal. program 'llith terminal. courses. Also inclwed 

in the c!Urict:U.um now a:re courses for general. education. 

Tb.ese course.s· are mtended to increase the students • 

general lmowl.edge and broaden. his 'background and under

standing in are.as outside of his fiel.d or special st~d.y 

beyond that which woul.d be obtained if he studied only 1n 

his .field o:f specialization. V..any now feel that these . 
latter s.ervices. vocational training and gene·ral. education, 

are much more important than offering lower· division work.4 

I • THE l'ROBL!:J1 

This study is an a ttelllpt to assemble the engineering 

curricula of all the junior colleges and many· of the !'our 

yea.x colleges and universities o! Ca.liforni.a. and to 

determ1ne ·to \i.hat extent the junior college engineering 

4Jesse Parker Bogue~ The Community College (New 
York:: McGraw-Hill Book Company' me.' 1950) I PP• 183-96. 
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curricula are similar to the lower di.vision curricula of 

these tour year institutions. 

Perhaps the fi~st question to arise in a. study of . 
this kind is~ wba.t. training in engineering is being given 

by t·h$ junior colleges? Among the many other questions 

that might be answered are : 

1. Is there a correl~tion between the size or a 

JWlior college and the nwnbel' of engineering courses 

o££er-ed? 

2. To what extent a:re te:rminaJ. courses in engin-

eering avaflable in the junior colleges? 

3. v!hat effect does tb.e Junior college•s location 

have upon its enginee~·mg curriculum? 

4. can a compaxison o:r the engineering curricula 

oi' tbe Ulliversity lo1ter division and the junior college 

be made? 

There are other questions, but these are the main 

ones to be considered in the material and tables that 

follow. 

3 

The engine-ering curriculum, tor the most pa:rt, 

involves .roar subject areas. These al'e (l) mathematic-s, 

(2) chemistry, (3) physies, and (4) engineering. In order 

to reduce the sizes of tables_, end aJ.so becaase it -was 

£ound that a college which otters 8J:l1· engineering subjects 
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at all also offers the requ-ired mathematics, cnecistry, 

and physics • it was decided to lim1t. this study to the 

area of eng1neer1ng. 

There are a nUmber -o£ .fi~~ds of srec18l1zed study 

in engfneer:lng, but the basi.c training :for all 1,5 nttarly 

the same. In most col~eges the :first yeal' -or tra1n1J1g is 

the same for all engineering majors, but -dl!!.erences ber;1n 

to -occ11r in the second year. J.tost of the fields or 
specialized. study in epginE!-er 1rlg are brancnes of ClvU 

-Engi.naering, Electrical. D.:tgineering, and J.~:ehani ea.l 

Eng:1n6f3l'1ng. so it was a.gre.ed that the 1nc1us1on o·r toos• 

t.P..:ree maJor .areas 'llicnU4 be .surticient tor this stt.tdy. 

This .s ;tudy sha.:u. be l..1m1 ted to the State of 

Cal.i.£o:tn1a. All of the. Juni¢l' colleges which offer eng1n-

ee:ri.ng \lfork shall be included. All: of' the tour y-ear . . 

institutions shoQld be 1nc~uded • 

are S-9 many o:r the _rather smal.l private collages • e.n.1 

some --~them otter very l.1ttle or no eng1neet1ne, the 

· be 1· :Lmite._d to the maJor un1 ver
fou.r yea.l' s enools sha.lJ_ 

sit:!.e.S, the state college-s • and two or tnree or the 

1 larger private in,stitutl.ons• 
J 

I 
I 

I 
I 

' . ~ "'"' 
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II. DEFINITION OF TERl.f.S 

Transfer course. A course 1n which the material 

co.vered is equivalent to that covered in a course given. 

at the university is a transfer or pal'a.llel course •. 

Te:rminal; eoursas. Those courses· of non-transfer 

c:tedit in which f'ormaJ. study is terminated at tb.e J:unior 

college are ce.lled terlllinal. courses. These courses 

generally are not recognized as leading to~ar-d a degree. 

Technical courses. Technical courses are those 

courses which. provide the necessary technical be.ckgroun:l 

1n preparation for work in particular fields of engineer

ing, though in some instances they might be accepted by 

so,me universities. 

5 

Professional courses. P.rofessional cou.rses are 

cours$S in. engineering· which will l-ead to the baocaJ.au.te:ate 

am higher degrees. They are courses which prepare a 

person to become a pl.'of'esslonaJ.. engineer. 

~-professional. courses. These courses are the 

same as professional courses; the -distinction ?eing that 

pre .... professional applies to the 1owex- division, while 

professional rei'ers to upper division end graduate work. 

; i 

; 
., I 

I i 
j i 
. i 

I 
I : 
; ' 

; 

l 
: l 
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CHAPTER II 

THE. UNIVERSITY. LOWER DIVISION ENGINEERING CURRICULA 

It is not necessary to tell those who are directly 

involved in the t.each.ing or eng1nae~ing that seldom do two 

ins-ti,tutions of higher l.earning have identical. engine-ering 

curricula. This is shown in Table I where seven of the 

leading colleges and universities of the state of 

Cd,l.itornia show different curricula. T!le ten state 

colleges, aJ.so inQl\lded in this table • ~:lkewise have 

dif£er ant c urricu1a. How eve~, one or them,. Hu:mbol t State 

Colleg~, lists a cur.riculum like that of the. Un1vars1ty of 

Cal.ifo:rnia at Berkeley, except Humbolt is short two 

cou.rses--number 42 and number 48. With one exception tha 

engineering curricula for the lower division of the 

universities and. coll.egas in California vary little from that 

of the University of California.. This one exception~ is the 

California state Polyteabn1C college located at San .Wis 

Obispo. Its differ enca lies in i :ts approach to the· 

problem of edu.cation, whi·ch is sometimes referred to as 

the "upside down• approach. This app:roach is based on the 

v1el¥!'¢int that i.f a student has some actual •alive• 

experience in connection with bis l.eaxning • it will better 

ena.bl.e him to understand some o·f the theory invol.ved 1n 

the application. Hance, this problem of education is 

. i 
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at.tacked ~h:rough l -aboratory end field experiences rather 

than thl!oug~ a ba¢kgtdl.lnd ()! ~iQ scien:titic knowledge. 

8 

As a result, much. of this school•s 19wer division is made 

up or laboratory, shop, and field work, and, there.t~re, is. 

quite different .f.rom the.t in a tJpical university. 

:Because of this different approach to the problem of 

ed.u~tion, there are, in addition to .tb.e lower division 

courses shown in Tab:le I, page 7, for Califorrila. State 

Pol.ytecht'lie College, .fourteen electrical engineel'ing 

courses and fou.r mechanical engi,neering courses which. no 

other school gi:V'es in the lower division. 

The.re seems to be considerable variation 1n the 

number of engineering courses offered 1n the state 

colleges. For instance f'our of tnwn, Long Bea.ch, Los 

Angeles, Sac·ramento, and San· Franci~cQ, offer no lower 

division engineering work, whUe- others, Chico .. Fresno, 

San Diego, e.nd san Jose .offer a number of co.ursf:t$• Tnere 

is one, Humbol.t, that offers most of t he low.er division, 

wo.rk that is given at the university of CaLifornia. 

The best t,~ay to see what each school. does in the 

way of lower divls1oi1 enginear.ing courses is to turn to 

Tabl.e ·rf, page 7, on whi.i:h are ~1sted all courses offered 

as lower division, show.ing which ones a.:re offered 1n each 

institution .. 

i 



~bbrevi&.ted co~.se titles a:re used 1n this tabla. 

~ In some instances 1t might. seem that different coQrses .. 

I 
I 
' 

are listed ®dar a single title, but :as far as can be 

determined. fl!om the course descriptions in the catalogs, 

tlie cpurses thus listed axe of siinUs.r content. In order 

for the table to be ot most value, the c()Ul'sa numbers are 

[ included together '.111th the n~ber ot class hou.rs per wa.ek 
j 

{ and the credit value of the cours.Eh 

I 
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THE JUNIOR COLLEGS E-IGIYEERING CURHI:ULA 

ot ~he SUt.Y juniQ.r Colleges in the State of 

California, fifty-th:r.ee incltld~ 1n their c.ur ricula some 

engineering subjects. However,. not au fifty-ttu:ee 

Junior colleges· offer trans.fer work as can bo seon tn 

·Table II. Xhe same co.qrse titlas are us.ed in this table 

as were used in Table I, page 7. Table II includ.es the 

cpurse numbers. class hours per \-Jeek,. and .thti .nntts or 

c.redit r.e¢e1vad f'or each course. In. this study it was 

.found that most Junior colleges pn.ttarn their progr.e.ms 

af'te:r either the University of Cal1fol'n1a at Eo.rkeley o.r 

the University of Calii'orn1a at Los Angeles. lbose ...,hose 

greater number of' trans.ferl'ing students eo to the Berkoley 

campus usually use the same course titles and nwnbe.rs as 

ar.e used at Berkeley, while those wr.tOse major portion or 

continuing students :transfer to the Los A.~eles campus 

o:rten use tha cqu~se ti t1es and numbering syste:t of that 

Ql'·a.rt<=h o~ the University. T"ae:re are a ~ew inste.:1ces 

wher·e the course numbers ani titles corresron·d to tt.ose 

:on the Berkeley campus, but the course description 

indicates that the content pa:rallals that or e. given 

th · 1 · ""'""pus T."lere also is a ease or course on e tos Ange es c~ . • 

two where the Junio:r col~ege courses parailel thos~ given 

-. - · · -- ..----- ~ - --- ~·-· : ... .. 
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TABLE NO~ 2 ,.. 

JUN.IOR COLLEGE ENG-INEERING ANTELOPE 
CURRICULA (TRANS~FER} VALLEY BAKERSFIELD CHAFFEY CITRUS COAl 

COURSE TITLES Count~ Hr$ wlr s.- CoursJ:...Hr$ wJt s,. Cours• Hr$ - •* Silm Courit~ Hrs wit S#m CtJUr$tl !!-No. · L•c~ Lt1b. I./fill No. t•c. LGb. Untl No. be. Lt1h. Uml No. L«. Lah !UrHI IVo. Lc 

Plaoe Siirve'l'lno I. A z· 4 3 lA ··t? 3 J tA· 2 3 3 lA 2 3 3 1-L, 
f 

~ 

!I 1/ IB c 4 3 itJ 2 J .3 If! 2 3· _..!_ 18 2 3 3 18 -=-- ·• 

1/ 
,, 

- . --- -
N 1/ 

.. 
Moll!nals of £nomeertnn Cons!· ..... ~.- ... 8 2 2 8 2 2 -~ 2 2 8 2 2 8 ; . 
ProD~trhes o.f u ... ~> ... rtnls 

IJ:na.meei'mo D"rawma eR 5 2 Z2 I 5 ~ I:~ lA I 5 2 22 5-8 2~ 22 .. 
II " ---- Dwg)B I 5 2 ~ . -· 

'DescrrPIIVe Gt~omelrv 2.3 s i! P.3 f,l 'r/R(i .2 M£: 2 I 6 3 23 . 2 3 2' . ~~.;_ ~ 
/I til 

~dvancttd En.a1neer1 no Drawtna . 24- 5 2 c.,. I .S . 2 ~~A I 5 2 24 5 2_ ~-!.. 1-•·. 

u ~ , 
"" M£:. ·68 I 5 2 .. .. .. 

'5/ahcs ~5 3 3 35 3 3 .35 3 3 35~ .....: 

fF/emenlarv M eclra n 1 cs - -
I • .•., ~ 

"" // -- -·· ·- r--

f.hme-nlorv M1lallurav 4-Q z 2 3 -·- --- ..._ 

IManufnclurint:J Prar.•~s-•s 
41 l. ' · j .,. 

/D. 
I 

rlr1..6.nlaho.n 4:8 I I . I 48 I I 

f..nJJtne-erin~ 
- I Probt•m.s 

l 
l 
I. 
' 

Dynam1cs 

~nolh of Maf~r1al~ 
Ma.£h1n11 DtJs1an 

'MI..ch~ntsm 
IE:..rn.lll rlt: a I D11sian 

. 
, 

I 
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EAST CONTRA EAST 
COALINGA COMPTON COSTA LOSANGELES Et.. ·cAMINO FRESNO 

s,m COUT$# Hr$ . wit s~ COt.lr:S~ Hrs .wk S#lr. Courstl H~ ~¥It $/llrl COUI'$tl Hrs !lilt Stlm C<~t~rstl Hrs wit S.m C()uru Hrtl ~ 
Und N(,, l.t~r: .Lah l.hd No. l.t~c. Lah. Unrl No Uc. l..ah U111l No. L•c. L"h.Vml No. L.c. i_",l,_tJml No. Lt~c- Ld 

3 lA _2 3 3 ~4A :..:. .1--~ .3 .lA 2 3 3 I 2 3-6 3-4 20 2 3 3 lA 11 - ·t . lola 

3 18 2 3 3 .348 ~2 .3 3 liJ 2 3 3 2 2 1..?-6 1.3·4 18 ,._ I of a 
t-- =t. r-= 

~ -- 2.4 lola .:I. 

28 ID'a .: ~_ 

2 B 2 2 58 2 2 · 8. 3 2 . 
4~.,.. 2 23 2 2 

2u 22 6 2 3i fiJia 1::s "r-3 2.2 I 5 2 12 6 2 I 2 4 3 15 2 3 

2 23 I 5 2 40 lol~ 11::5 3 2 .3 . I 5 2 6 6 2 4 2 4 3 21 ?_ .1--

2 24 6 2 32 lola :!5 3 74 I 5 2 15 6 2 8 2 4 " 3 • 
·"" 

~---
, . , ._ 

. . 

,.2_ ~- 3 3 85 3 3 gA .3 3 25 3 

·- -~~ ~ ~t5 3 3 9A 3 3 

43 3 -.. 36 3 ,3-,.. 98 .3 3 
~··-:- -·-

-- !~ . . . t- ----- 4() z 2 

41 2 2 

I :36' 1 49 I i 

·-
26 3 

32 3 

~ 20 2 3 

22 2 3 
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FULLERTON GLENDALE 
GRANT 

TECHNICAl HARTNELL JOHN MUIR 

-m .Cour"$• 1/rtS wlr s~m Cours, Hr$ wit Sttm Cour:s-. Hr_~ wlr S.m COUF$. Ht~ Wit ~, Couru Hr:~ wlr Sttrn Ccurstt [tb.· .. WJ 
;,tt No. L11c~ LDh Oml No. t..c. Lab. lJnll Nil . t•·c. LgiJ.lJntJ No; L•i:: LabiUm'J No. Lt~c. Lilh Untl No. L•c. L4 

lA lo/q .:: 6 ~- lA 2 . .3 3 II 2 ..3 3 lA 2 3 3 lA I 6 3 71 I ct 
18 lolt~ :6 3 18 2 3 3 12 2 3 3 18 2 3 3 18 I 6 _3 72 I 6 

2A 11ola. : 6 :_3_ 

' zs Ma : 6 ~ 

ti 2 2 8 2 2 
...., .. ,--. -

8 2 2 78 2 

2 

15 2 3 3 22 hla =6 .2 I 22 6 2 22· I 5 2 SZ I 5 

21 z- . 2 3 4 2 23 2 6 2 . 23 I 5 . 2 5 1 I 6 

2 4 lola .: 6 2 2 6 3 24 I 5 2 

3 2.5 3 .35 3 10 .3 3. J5 3 7.3 .3 

3 158 3 3 

48 2 I _SO I 

:-1 -J--+--+--4-+-- +-4---:..:+-+ ...;;__-t-;--t--t--:: .. -t----t--r--t---r- ... .Jo-...:...4---f.- - t---'-t-.-

:26 3 3 

32 3 ' 3 

20 2 3 3 

22 2 .3 .3 

79 3 . 
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on the '(1n1-vsrs1ty of Southern California cempus. Not many 

of the junior colle.ges. offer the complete lower a:lviston 

work, but .all offer some course.$ wh19h are tra.nsrerabl~ to 

the state colleges and universities for fUll credit·. 

Many of the ~lunior college·s offer more courses iri. 

~ngineerlng ttian just those which are transf.era'bl.e to the 

univers1t1es. These non~transfer courses are generally 

called •terminal." courses. The kinds of tel'Ul1nal ¢curses 

~d ~be I1umber of them ·tncl.uded in the · cur:ricuJ.:um depend· 

upon the kinds o! work a.oo the am.ount of it available to 

stude.nts after completing ¢ne or t~o yaars of special stUdy 

and training. This terminal program ts discussed more 

tully on pages 16 to 19 in this report. 

., 
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A C~.PARISON OF THE ENGINEERING CURRIC:.'LA Ul l'K£ 

VNIVERSI.TY LOi\'ER biVISION AN.b THE .rtmrOR COLLEGE 

Chapter II &lld ~l>~e I, page 7, show each college 

or un1versi.ty h~s 1 ts own eng1near.1ng curriculum. soma 
. .· . 

Jlin1Qr . colleges, Modesto • ):tar in. San r.tateo • snasta, end 

ethel's, try to orter the same e~i.neeririg . curriculum as 

does the Uni.versity at Bar;kE!ley, but the.)' tail short by 

one or mo.r~ courses. ·The same nolds true for thQs.ia 

Junior col~eges -w!l1cn try to .t"ollow tb.e erig1nee:r1n~ 

.curri.cul.wa o:r tne University ot Cal.1f'orn1a at LOs Angeles. 

or any other four year institll"tioA. Since there is no su<:h 

tt:dng as •!n!. ·university lower division engineeri.rig curr1cu• 

lum or .!ill! JUnior col1ege engineering curriculcuni there eM 

be no comparison between the two cUrl'iculQ. as wholes. The 

lower division curricUlum varies some<tO.bat :t'.rom one 

university to another t as . do.e~ 1.4so the engineering 

c1.1rr.1c.ulum 1n :the J.uniol' colleges. For example, a Junior 

college might o£ter the .cc::iJripl~te e·ngtneer1rig program 

exactly as it is o't.fe-red. in the lower 4lv1s1on -or tha 

University qf CaJ.J.t.ornia a~ Be·rke~ey. In this case it 

•o1Jl.d be possible to compare one progr&n •i.t.h tne other, 

and .to saY that one p:;oi$ram parall.els the othe-r, or one 

co~pares ve~y favorably with t .he other. HO.weva.r, th1.$ same 
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junior college might not be abl~ to say the same concern

ing the University or Santa Clara, or the c·alifornia state 

fblytechnic College, or the California Institute o£ 

Technology be·ce.use of a di.ff'erence 1n course titles or 

possibl.y a different arrangement of courses. Sometimes a 

course which is o:f1'ered as lower division 1n one school is 

included in the. upper division work of another school. 

Sit~ations like these make an over-all comparison 

impossible. 

Basically the dif'!.e:rences ·1n thf:l currict.Ua at these 

various institutions are. m11:1or. Thera are difi'erences 1n 

some o£ the cou.l'se titles, bQt in ~aily cases these are only 

apparent d:lf'f'erences in course content. Generally there is 

very 1ittle or no di.fference in the subject Jnatttlr. In 

order to be sure that there is no difference requires 

.studying and comparing course descriptions and probably 

even contacting the two schools concerned. For example : 

The University o.f san·ta Clara does not offe~ a. course called 

JJ$scr1ptive Geometry. In their course descriptions of 

Gene:tal Engineering 1 and 2, 1 t is found that the subJect 

matter, as taught in most schools ui:lder the title of 

.Descriptive Geometry, is taught at the University o! santa 

Clara unde.r the title of Engineering Drawing. 

Tnough there can be no comp~lsort of ~niversity 

]:ower division and junior college. as a whole,_ or by course 
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tit~e, there ca:n be e. comparison by subject matter covered 

in the ~o years of study. \'lith this m~thod o:f comparison 

a pe~son might believe the junior colleges ~o fare very 

favorably with the universities. Di!'ficul.ty is encountered 

with a general and all-inclusive statement, because all 

junior colleges do not offer the same courses or the s.e.me 

number ot courses. Consequently, the result is a direct 

course .by course comparison on the bas.is of content, 

and this must be between a. specific junior college and. a 

certa.in university. t:n this basis then, near.ly every 

Junior college in · the state offers some engineering cour$es 

which are equivalent to, or which parallel, courses at 

some un1 ver sl:ty • 

It seems to be the· gene:ral prac.tice, and ~. na.tural. 

and J.ogical. procedure • for a junior college, .from whieh a 

major ~rtion or its gl'aduates transfer to a given 

university, to pattern its program after that Ur11ver.sity. 

.. - ,~ ,. __ 
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CHAPTER V 

THE JUNIOR COtLF~E ENG!NEEBING CURPICULA FOR 

TEF.lJliMJiL STUDENTS 

There are a large- number o1' cour~.es 1n the engi

neel' ing field which. can be included in a terminal program 

as is evident 1n the Appendix., pages 34 th:rough 46. some 

of the Junior colleges which have quite an extensive 

program are: East Los Angeles Junior College, Los Angeles 

Harbo~ Junior College, Pasadena Ci:ty College, Sacramento 

Junior College, san Bernardino VaJ..ley Col.lege, enl San 

~anc1sco City College. 11.any ot: the junior college 

catalogues do not list any of their courses as terminal • 

but 1 t is commonly unde:rsto·od tnat some of the transfer 

courses can be taken as terminal. cour-ses. surveying, for 

1nste.nce, is a l'equired course :ror tho.se st;ldents in Civil. 

Eng1neel.'1ng, Mechenical J:nginee.ring, .fi.J.ning Engineering, 

Agricultural Engineering• and Industrial Engineering, bUt 

th.e same course can .serve temi.nal students 8l.so. A course 

iil stil'vey ing :Cor only terminal. student·s, though, could be 

m.ad:e- more suitable to their needs. some o'f the other 

cou.rses ~hich the terminal stUdent probably 'fllould wish to 

take 1n conjunction with sUl'veying c!Quld elso be or trans!a:r 

cal.ib~r. These courses ~ou.ld be drafting, mathematics, 

astronomyt and descriptive geometry. 
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There is a great need today £or engin_eeri.ng 

technicians. ~his is evident 1n articl~s 8J"¥i a.dvertise-

~ents in many of the engineering publications:., in some of 

the other pe.rlQdlcaJ.s. and 1n the dally newspapers. ln 

order for a per·son to qua:tii'y tor a position as a 

tachnicia.n, it is ~ecessary that. he have certain tec.hnica·l 

know.ledge anci skills; it is not necessary to have a degre.e 

1n enginee.ring. In fact. the traW.rtg n·acessary for most 

of these Jobs often can be acqu-ired in twc) years or. less. 

These terminal. courses need not cater to the inferior 

s.tudent. Good students somet~ui.es become technicians, so 

why should they spe·nd time in s-chool which will be o£ no 

particu1a:r benefit to them or their employers? 

Xhis type or pl'ogram., since it is a rather spacial .. 

1zed one and l\Ot particll.larly suited to the university 

set-up, is· offered in most of the ,junior colleges. Be.cause 

there is no fol'Dlal schooling bay.ond the junior college, 

such a program is called e. tel'lJlinal pr:ogram. 

The purpose or a te:ru:inal. progrt;lm is to help the 

in.iiVidual. €;aiD certain technical knowledge: atld develop 

certain skills 'Whic·b. are essential to ·the proper· perform• 

ance or his vocational duties. The knowledge and sltills 

vuy with the .fie.ld of study • In surveying t for instance, 

some o! the things which are pecUl-iar to this field are, 
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(1) astronomy, (2) how the early surveys 'Were made., and 

(3) the manipulation and care of the surveying instruments. 

l'he student taking a course- in drafting need not study 

these things. He needs other knoltlledge and skills, such 

as, (1) standard drafting room practices; (2) the methods, 

procedures, and standards as approved by the American 

Standards Association; and (3) the skill o:f using dratti~ 

equir.mei:tt and supplies. 

This knor.r~l.edge and t .hese skills which are de.veloped 

in the terminal student a.:re qUit$ d!fte:rent fiom those 

aequil'ed by a student \:lho plans to atta.ih the baccalaureate 

degree and perhaps soine advanced degrees. Consequently 

many of the courses of"fered in a terminal program a:ra 

d1ffe%ent from those which make up a program !'or a student 

who plans to con.ti.nue his :formal. tr.aining at a ·university. 

Some o:t the Junior. co~leges list no terminal engi· 

nearing courses in their catalogues. This does not mean 

that the student cannot p:epare h±msalr for a vocation in 

engineering at these schools. In drafting. fo:r instance, 

a junior college might oi'f'er only those courses "fhich 

give t ·:ranster credit, Enginee-ring Drawing, Pescri.ptive 

Geometry; and Machine Drawing. Upon completion of these 

courses the student should have a comp~ete knowledge ot 

the basic fUI1damentals o:f dra1'ting, good drafting 
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technique, and the ability to do a good job of freehand 

lettering. This student shoUl.d be .an e.ssat in eny 

<i~~f'ting room a!'ter a minimum of on•the~Job training. 

19 

Perhaps the:re is more ten,ina.l. work offered in the 

field o-f dl'afting than in any other one .fi.eld. Thele are 

courses in Engineering D:rawing, Machine ·p:rawing, StructUl'al 

Drai"ting, Aeronautical Drafting, and tw1ap Drafting to name a 

:few. The field of electricity p:robably runs drart1ng a 

very close second. The most popul.ar cottrses in this field 

al'e Radio, Tal:avisioll, and Electronics. Though nearly 

every juniol coJ.l·ege ofi"ers· courses in radio and television, 

many or them teach them. only as trade courses :from the 

standpoint of troub~e shOoting and repairing. Consequently, 

they ai'e not 1nc1uded in the list of engineer.f.ng subJects. 

Some schools include these subj·ects in their el.&ct:r 1c1ty 

end electronic-s courses -which are on either the technice.l 

or. pro.fassional level. 
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CHAPTER VI 

THE EFFECT OF THE SIZE OF ENROUJ.~~T UPON 

Tm! NUMBER OF ENGit..TEERING COORSES CFFEP$ 

From the reoo.r~s available, it would SEtem that th~ 

size o~ the student body has little effect upon now mazv. 

or which eourse.s in en~ineerlng shall be oi't:ered. some 

of the smal.le:r Juni.ar coJ..J,.eges. su<:h e.s Santa Rosa ttnd 

Orange Coast, wher~ the enrqll~ent nas been running well 

below one thous.and st.udents t have maint,ainad ~-urrieula. 

Which a~e equivalent to that of the l.oiller division o.f the 

Unive.rsity of Cal.i~o.rnia. The . .r.e a.re also junior collegtis 

whose enrollment has bean around £lve th<>usand whicn havl3 

complete lower d1.vision programs. JllOst o-f the Junior 

colleges fall short o:t a university lower division cw-rlcu

lum, howevel!, by from two to five courses. 

There a.re two rather definite reasons tot this 

variation 1n junior collage offerings, but neithqt one is 

directly re.lated to tp.a total enrollment 1n the senool. 

One ·.reason is the dem~m fo:r a course., and the ot.h.er is the

financial. condition o£ the .district. The dez:1and for a 

cou.rse is not a direet result or total enrollment, bUt is 

dl.re·ctly related to the anrollm~nt in the de; e..rtl!lant. 

The size ot tne department .fiuctua.tes some·~nat as the 

to~t81 enrollment~ bttt not in diraet proportion• 
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O.f'.ferings in the ·engineering department. then. 

depend on the number of students in the department.. Only 

;Lndirectly 1s this related to the total enr.ollment. 

A small engineering departm~nt is not a result of 

less total enl'ollment. Modesto Junior CQl lege is- a 

21 

typ.ical example. In the fal.l of 1949 V.e>desto Junior 

CoJ.:tege had a total enrollment of 1,~. The engineering 

courses offered th.a.t year were. Eng1neet1ng Drawing, 

Descriptive Goomet:ry, Materials of Engineering Cort~ruct1on. 

Plane SQrveying, and Statics. In 1950• the total enrollment 

went up slightly,. but 1n l95l it was down to 948. HOWeir(:)r, 

the same courses in engineering were offered as had been 

otf'ered the p:receding year:s• Since 1951 the. total. 

enro:l.J.ment has been on the. increase, and in 1954 it ~as 

1,732. Still there has been no change in the course 
~ . . 

o:r:rerings. TW.s shows. tha,t ~ nuctua.ti.ng total enrollment 

need not affe-ct the number of basi.c coulses included in 

the curriculum. 
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CHAPTER VII 

EFFECT OF THE JUl~lOR COLLEGE'S LOCATION U?<ll ITS 

ENGINEERING CURRICULUM 

It would appez:tr. the.t the. geographical. location ot a 

jun1o.r colle~e would affect its curriculum for these 

reason$; 

1. Its proximity tQ a university wou.J.d de.f1ri1tely 

have an atf'ect upon the transfer ci:lrricUl..um beca11se most 

Junior college students -who wish to continue their educa· 

tion by going on to the university usually transfer to the 

closest one. 

Since all .universities do not offer the same program, 

this means that ·the junior college should set up a transfer 

p~ogram eqt;tivalent to that of the closest university. 

2. Terminal stuclen;ts are interested in employment. 

Cqnsequently the avaUability of work in the area would 

affect the j un1or -cOllege • s terminal program. 

Thereror.e •. in contacting the junior colleges, thi·s 

question :was asked, "Do you think the location o:f yt>ur 

junior coilege has any a!feQt on the engineering 

curriculum?" 

Fi.f'teen of the junior .colleges cont$cted said the.t 

their geog%aph1c location 'had a definite effect upon their 



. j 

term1Il,al program because opportunities !'oz empl-oyment 1A 

industry aft-er two years of training made it necessary to 
p:repa:re persons for the Jo'bs. 

Eight junior coll-eges said that their proximity to 

a c~l'tain univa:rsity made it necessary f'or ·them . to set up 

a program comparable to that inst1tut1on•·s lowe~ division. 

Two junior colleg~s ~~d1ca.ted that theiJ:~ location 

was responsible f'or small enrollinent and that. the low 

enrollment af.feeted. their eurricul~. 

Two. j.untor colleges. each locat~d .in the same 

cQJii..murtity with ·.a state college • claim that :proxilnity to the 

st~~e c()lle_ge is the cause tor a cl1rtalled engineering 

:curriculum in thai.r schools. 

Twenty.-.two junior colleges resp.onded that their 

Iocati()n . had no ef.tect upon tneir engineering curricula. 

There ~ere about .four junior c()lleges 'Nhich. d1d not 

respond to the q\les:t;i.c;I).· 

. . . )"" 

... 



,.. 
; 

CHAPTER VIII 

$0).!}.1ARY * CONCLUSION'S 1 A)ID Rm-Ol.-:M.ENDATION S 

~neraJ.1y speaking, the junior colleges follow 

rather closely the patterns set by the universities. As 

was PQ1nted out ear.liel', all colleges and universities 

are not .alike, and co,ns,equently, any Single junior college 

cannot be like all of them. The subject matter taught in 

the first two years or engineering study, howe:v13r, is 

essentially tb.e same in al.l universities. A stude~t who 

has done lO\II·er division "Work 1n one university arid t~.8llS

:ters to do upper division work in another university finds 

the work difficUlt. It 1s likewis-e dUficUlt fo·r a junior 

college gr$duate to go to any other university than the one 

after which the Junior college patterned its curriculum. 

All jUnior col~eges do not offer th$ same courses or even 

the same nrimber ()f courses. However, the collrses that ·are 
offered in a Jwtior eoll~ge engineering curriculum:, for 

transfer to a Uili"'lersity 1 are comparable to thos·e l()Wer 

division courses in the unive~sity to whi.ch the major 

pert1on of the students transfer. SOme junior colleges 

off~r all. courses tnat are offered as lower divi:si.on by a 

particular \lll1Vel'sity, while other junior colleges of'rer 

on1y one or two courses. 

r .... 
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Reasons £or the number of courses of'.fer.ed vary. 

One .or two jWl.ior colleges claim that the number or their 

course of:rerings is reduced because of .their proXimity to· 

a state coliege. Other·s say that i.ndu:;)tl'ial situations in 

:the v.H::1n1ty ~.ecess.itate their emphasizing a te:rminal 

curr.iculcim ratbe~ than one for transfer students. From 

thes.e deductions it seems tbat the size ani type or the 

c.u.rrlcultun is determined by the demand. The df3mand ~s 

determined by the enrollment in the department, 'tZhich in 

turn 1s determined 1axgely by facilities. This· latt<3r 

e1e-ment. facilities·., is a result of JJ).any factors, among 

which c(.')uld be the ins·tr.uctor, the. school administration, 

the board ar educetion. am the financial condition of the 

district. Any one of: these alone might be enough to deter

some essential space, equipment, or condition. Finances., 

though, in all probability mus·t be considered a major 

factor a!'.f.ecting the-se facilities. 

Whfilther or not a junior . coll~ge offers a terminal 

ct.U' r iculum in englileerihg is determined by the need of 

industry and business in the· rather immediate vicinity f.or 

such techni.ce.J.ly trairled men. For other than the tem1lmU 

program; i't is .doubtful that the loc·ation or a Junior 

coll.e·ge has any effect. 

This study s ho'IIS tha.t there is a slight difference 

in the lovJer division course work at the var~ous 

• .... """'. " · 1 
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universitie.s. There also is a dlffer~nce 1n the credit 

value :for apparently the same course. Fo~ illustration 

look at the course DESC.R!Pl'IVE GEQ.!ETRY. 

Univer-sity of Ce.l·i.forn!a a.t Be:rkel.ey.--1 hour 

lecture, 5 hours laboratory, 2 semester units 

Uhiver.sity of C~ifo.rnia at Los Angeies--1 hour 

leettn"e, .5 hours labora~ory, 3 semester units 

Sta.nfo.rd-.-2 hours l .e¢ture, 6 hours laboratory, 

4 quarter units. 

Now look at the course RiANE SURVEYI"NG. 

University o£ Cal1fQrn1a--2 hours lecture. 3 

hours· laboratory t 3 semester units 

Cal11'ornia Institute of .Technolo:s;y--2· hours 

lecture, 4 ho~.Us laboratory, 2 semester uni~s . 

26 

Tber.e seems to be no standard ·way of determining the 

number of units given for a cc>urse ei.ther at the university 

level or at ttte j.Unio:r college level. Th,a only way a 

Junior college sttld~:t can eliminate this 1ncons1s tency 

is to decide, bef.riJ::·e even enter+ng a. junior college, from 

1o1ihich university he wishes te> gradue..te. Then he c·an go 

to the junior co~lege which offers co11rses paralle~ing 

those at the un1vers1 ty to which he will trans:ter. · This 

cannot al:ways be done,. ·however. Ci:r·cwnstances can cr.an&·e 

so that it woUld. not be practical to try to attend what 

once was the university of :first choice. !hen what 'Would 

I. 
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the student dO? 

Junior colleges, gene:rally speaking., are young; 

they are still an nunknown" quantity. There seems to be a 

.fe~ling that they are ini"erior to the university and the 

state college. Consequently, it it were necessary tor a 

stuQ.ent to attend a junior college away from home in order 

to get the program he neede(i, he would more than llkely go 

di:re.ctly to a university instead of the junior coll-ege. 

Recommendations. A certain number of" sp(3cl.f1c:al1y 

named engineerL~g courses should be required for lo\~er 

d1V1$10n wo~k. These courses· ·would be a mirdmum, but at 

the same tiJJla wpuld be sutf~cient to give the .student the 

proper backgroUn:l for upper division study. All schools 

need not be limited to these requirEd courses, but any 

additional courses offered would be electives .• 

These courses which would make- up tne lo'll~r division 

engineering curriculum, should carry· the same nUml:>e:r of 

semester units· at all school.s. It would be possible then 

for a student who is graduating from a junior college to 

transfer to atV university without losing units, as might 

be the case., or having to make up some units-. 

The evid.ence suggests that it. would be desirable 

to have all rormal training through the fourteenth grade 

given in a. public school.. This would result in the 
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university beginning at what is now their Junior year. 

Instead of running the conventional two years !tom that 

point, th~y sbo.uld have a thl'ee year program. Ttiis woUld 

make time for those additional cou:se-s whlcll can only be 

recommended i.f the student has time. Otherwise these 

courses mqst be tt:!ken as postgraduate work. One year of 

postgrad~ate- w·o:rk, if one starts 13;5 a freshman in our 

pl'as.ent 8l'l'iltlgement, means a f'if'th year or expe.tls.ive 

scho'oling. Under the pr·opos.ed erran~ement it WOuld mean 

only a tourtb yea:r of university -work. The first tw.o years 

would be completed at ·a public sohOol at a very small 

.fraction o! the cost of attendiQg a univ~u·sity. Also at 

the end of this time the student will have had six years 

of co_llege training as ag(linst five years in the present 

system. Tl:lis arrangement·, in addition to being cheaper, 

pro'b~bly woUld increase our output o.f engineering 

tecl'lnic1ans which is necessary today, end at the sa.tne time 

wouJ.d give us bette.r t~ained graduate engineers. 

At the present time, courses in the J\Ul~or colleges 

a:re divided into these fou.r cat.egories, vocational, 

terminal, technical.. and transfer or ·parallel. The 1"1rst 

t~o <>f tnese categories shou~d have no pl.ace 1n the 

terminology i"o:r engirt~e.ring cour:ses. The term "vocational, • 

if used at aJrl., should be· reserved !O"l' those cou-rses which. 
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p~epare students ro.r e]Jlplpyment in t .he t~a.des. ''Terminal.," 

th(?qgh it is perfec-tly ~o~ical and l~egl~ima~e • still has 

a ton~ of fj..naJ..i~y about it ~hich makes it undes1raole. 

The latter t:Wo .categortes,, technical and transfer, are 

suffic-ient fo.r r .e:rerring to eQgin~ering ccur s~s. Ho~ev.er:, 

the last one .should be cn-mged from ••t~ans,i'$r" to '•pre.;. 

prc.fessional." The work of the engineer is either 

technical or .p:ro:fessional. 1be cours.es he studies should 

be c~a.ss:lfied accordingly .• 
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TERMINAL cQUESES OFFE£\ED D! THE .JUNIOR coi.l.EGES 

A!lT£LOPE V~· JUNIOR COLLEGE 

BAKERSFIELD COLLEGB 

Industrial ~lectr()nics 

Principles ot AU Cond1tj,oning 

F:inciples ot Refrista.:r8.tion 

Cl:IAFFEY C.OLLEGE 

Airplane d~aftin.g 

El.ect:r.onic eiigiriee:ring 

Detail drawing 

CITRUS J'Ol\IOR COLLEGE 

N'one 

COALINGA COLLEGE 

None. 

COMPrON COLLEGE 

Industri~ drafting 

En~ineeririg drawing. 

EAS'f CoNTRA .cOSTA JWIOR ·coLLEGE 

El.eetri.c i.ty 

:Electronics 

sanitation 
Pet:roleu!li Refining. !nstrumentation 
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-lUST LOS ANGELES JUl'l!OR COLLEGE 

Elect:ron:tcs 

.Electricity 

Elementary Mechanics 

Strength of Mate:rial.s 

Piping dr~i,ng 

~essure Ve'ssel Design (dl!aftin~) 

Inst:rumentation-

R&inforced Concrete Design 

Erigineeri.rtg ll~te:ri~s end Snop P:t~¢-t;ices 

.structur& drafting . 

Estimatirig 

Elementary · HydrauliCS 

Ind\lst~ia1 satety-

Prac.tice.l- sou Macnan1es 

Heating and Air Condi tioni~ 

construction Inspection 

structural; Design 

EL CA!v!INO COLL:EGE 

Aire:r.at.t dra.fting 

Electronics and electronic instruments 

Industr iat and Aircraft hyc;i:raqlics 

vocational dra.f:titJ.g 

Industri_aJ..drafting 

35 
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EL CAMINO CO:t.;LEQE {Continued) 

. Marine drafting 

Ref:r4er-e.t ion and Air Conditioning 

MetallUrgy 

Prinf:ip~es. of HyO.ra.ulics 

Industrial se.fa~y 

J.i'RE~NO JUNIOR COLLEGE 

Elect:ticity 

Ai'ch:ttectur~l (}~~wing 

~TON JUNIOR COLLEGE 

structural d:r~ti.hg 

ELectronic ··drafting 

El.ectric!ty 
Related drafting including treeha.nd sketching 

. GLEl'i'DA.LE · COLLEGE . . . .. . 

TradE! ~a.f'ting 

Materials ·tlnd Pr.oces$es 

GRA.~m TECHNICAL COLLEGE 

Aircre.tt Mechanics 

HARTNELL COLLEGE 

Airc-raft :Enginas 

JOFIN MUIR COLLEGE 

Iildustri.~ drattint?; 

Product.i.on O.rai'ting 
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JOEN MUIR COLLEGE (C9ntinaed} 

Appl1:ed Mec.h~1CS 

:Stre~th of MaterialS 

J,ASSEN JUNIOR COLLEGE 

Engineering dr a'olling 

}.1aclrl.,ne dl,'afting 

LONG BEACH CITY COLLEGE 

Mechanical dra~w 

Drafting tor Naval ·Tr$de· 

Drafting for Ma:ine Trede 

BlQ.ep~int Reading, layout, and Development tor 

Shipfi.tters 

&.ectrici ty 

Genera.tion; Transmission, and Distribution of 

Electrical POwer 

Industri.al. Electrb~cs 

LOS ANGELES C:LT.l COLLEGE 

Electronics 

Aerodynamics 

Airplane clesigri 

Air · aft po~er Plants cr .. . 
Aircraft control Mechanisms 

Ael'ona.uti.cal drafting 

Aircraft :oascriptive Geometry 
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LOS A..~GELES ·CITY COLLEGE (Continued) 

Aviation drawing 

Civil Engineering drawing 

stru¢tural Design 

Elementary Hy,diaulics 

Surveying--ROute, City, Property, and !lApping 

El~ctl'ical Dra!til'lg 

E1e9trlci~y 

Applied M.acbariics end St~a:r1gtt1 of !1}3.terials 

.Elementary Mechanical P:incj,.plas 

.Heat Engineering 

l~Ja.cbine .Design 

Ma cnanism;. 

Elementary Thermody.riaJD.~cs 

Refrigeration 

Hsating and Ventilating. 

LOS ANGELEs HARBOR JUN:I:W COL~LEGE 

Electricity 

Inta~na.lConibustion engines 

!nstruznenta~1on 

struct.ural detailing 

}T.~ater ial.s of Construction 

Estirila~ing 
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LOS A.~GEtES HARBOR JUNIOR COLlEGE (Continued.) 
. . . - . - '•, ~ .. ·. ... . . . 

stre~th of Ma.t~ial.S 

nratting 

nascriptive. Qe(>me~ry· 

Schems.tic dra,·d.ngs 

suxvaying .. ·Plana, Route, Ci~Y, t~pping 

Propf)rtles of Metais 

M$te.l Processing 

LOS A}!GSLES VAttEY JWIOR _COLL~GE 

Aircra.f't drawing 

Dre.fting Room Techniques 

Meehan:tcs and Statics 

stress Anal.)'sis 

Strength of Ma:teri~s 

City surveying 

structural drafting 

Est1Jriat1ng 

Elementary ·aydra,(Uics 

Ai-rcraft Hydraulics 

'rnerm.odynamics 

AerC1dynam1cs 

Airera.t"t ·stresses 

Aircraft stractures 

Applied Electricity 

. '· .. ' '' .- ., .. . ; ·. · ·· - · · - --- · · ~-- ·-~·-.. -···l . 
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MARIN, COLLEG:!: OF 

Internal combustion Engines 

Pl'incipl.es of Refrige.ra~1on 

~1LO .)1.TNI01\ COLLIDE 

None 

MODEsTO ~l!OR CO!J,ECiE 

Ncne 

1-IDNTEREI PENINSULA COLLEG.E: 

~!eche.nicai drawing 

MT. SAN f\!lTONlO COLLEGE 

:Mater1a.1s of Coru3trqction 

Ai:rcra.f't drafting 

NAPA COLLEGE 

T8chn1ca1 drafting 

l~chine drafting 

Vocation,:al. electJ:~ctty 

OOE.A.N$lDE---CARI..SBAD COLLEGS 

None 

oruumt COAST COLLEGE 

V.achine design (drafting) 

ElectriaitY 

Electronics 

J?ALOl~R COL!.EG:E 

None 
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PALO -VERDE COLI.;SGE 

Engifieer i:ng draYitng. 

))4:1scr1pt iva. Oe9met:ry 

Mechanical drawing 

PASADErrA CITY C-OLLEGE 

Aeronautical dr art1ng . . . · . . . •' ' · . . . · . . . 

Aer()na.utL~al.. nesc;ripttve Qeomet:ry 

Airplane ;Materiels Qf. constru9tt~n 

Aucrart design draftihg 

industrial -drafting 

Produqtion. d:ratting 

Design drafting 

:rndustr.1a1. electricity 

Electrica:t dtafting 

Hea.ting and Ventilating 

.Plana surveying 

Applied :Mec~cs 

J.ietf,lll \l:t gy 

Strength of Materials 

PORTERVILLE COLLEGE 

None 

REEDLEY COLLEGE 

None 

-·------ -~ ~· , 

41 

: ·~ 



· ; 

I 

. l • -- .. ~·- •• 

RIVERSIDE COLLEGE 

None 

S,ACJWIEN-1'0· JUtTIOR ·cOLLEGE 

Aircraft drafting 

Electricity 

Electronics 
Engineering and Archit~ctural ~ra.f'ting 

ELementary )leehanics 

Ma.p drafting 

Indust~i:il Heat systemS 

Principle·s o:f Stationary· .MachineS 

Ail: Conditioning 

Industril.\l. Prime lilovers 

lndustiial sa,raty 

surveying-•RoU:te, l.atli, and topographi(! 

SAN l3ERNARDINO VALLEY COLLEGE 

Mecnanie~l (,lra\lling 

Electrical. d:r·awirig 

Aircra:tt dcrawing 

4eronaut1cal drawing 

Topographical. d~a'iJ 1ng 

Electricity 

Indust-rial. electronics 

su~veyizlg field work 
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SAN .BE.RNAJU)lNO VALLE.Y COLLEGE (Cont;irltJ.ed) 

Es tilna ting 

A. numbe:r of: basic CivU En,~ineering Sl.l'bjects 

Refrigeration 

Ai:r Ccndi:tioning 

s.Ml. FfiM!CISCO CITY COLLEGE 

Engmeer ing draf1;1ng 

lv~l' dra!'t ing 

EStimating 

pqrvey1~--Routa• land, topographic 

El,eme!lt;ary Strength of ~1a.te:rie.ls 

El.amerit~y fill.id Mechai:U.~s 

El.eetricity 

l'iping and eJ.actrical d:raftin~ 

.llr COnditioning end Ref:rige:r~t~on 

SAN JOSE JUNIOR COLLEGE 

Elaatricity 

Technical drawing 

SA."l LUIS CBISPO JUNIOR COLLEGE 

None 

SAN MATEO JUNI()R CoLLEGE 

·ELec:.trlcitY 

Eh~ctronics 

GeoD'let:riea::t ai1d EngL11aering drawing 

Manufacturing· Processes 

; '. ~ ' : . ··-·-- , ..... ·'·1 
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SAN MATEO JUNIOR c·o~LEGE (Continued) 

General HYdraulics 

General Ther~odynamics 

Elementary MechB.nisms 

Plarl8 Su:r:veying 

.,ldVanceA s~t.v~ying 

Materials of Construc~·ic;m 

&aments of Structural de.sign 

SANTA. ANA COLLEGE 

ELectri.e~ dra!'ting and design 

sANTA i1ARI-A. JUNIOR COLLEGE 

EJ.ectr1.city furdamental.s 

SANTA l·iONICA CI'l'Y COLLEGE 

n:raft!ng 

Electricity 

Electronic Techno~ogy · 

Technical. drafting 

Electronic .·dra$t1ng 

Advanced detail arid assembly drawing 

c~specitications., computations. design) 

Properties ot Ma,t:erials 

lof.anu!a.ctuting Processes 

SANTA RQSA Jlffl!Oll COLLEGE 

None 
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SEQUOIAS,. c :OLLEGE· OF THE· 

MechaniCal. d:awin~ 

trade drawing (metal.) 

Commercial electr:ic wiring 

$HA5TA COLLEGE 

M~chanica:l drawing 

,SIERRA COLLEGE 

Land surveying 

-Elec,tr1ca.1 ci.rc.uits. and machines 

STOCl(TON COLLEGE 

Technical. drafting 

:Machine d-rafting 

Aitcraft draftin~ 

CivP, Engineering dratting 

Dascri!ltive 9eom9try 

Drafting for trades and industry 

QUantity survey (estimating) 

Indt1$tri~ electricity 

TAFT JUN!()R COLLEGE 

~Ieehailica.l draT..J1.ng 

.Drafting tor ~he t:rades 

Jll..ap dra!'tin6 

VALLEJO COLLEGE 

Plane surv~yi.ng 

E.lect:ronics 
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VENTURA COLLEGE 

Me cb.a.rU.cal drawing 

Industrial drafting 

Shop Metallurgy 

v1EST CONTRA COSTA JUNIOR COLLEQE 

P.ractical Metallurgy 

Electricity 

Petr()lelll.U RE):f1.Ii1ng Inst;ru.mentation 

yUBA COLL~GE 

J.1echanic.ai drawing 

Technical draHillS 
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