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Th title ot this paper 7 seem rather indetinit and pe 
haps ho ld be turth r claritiedQ One detini tion ot mod m­
izing i to make contorm to". In thi discus sion I would like 
to propos rs ot 1ng our survey ing cou.r e better conform 
to th ir prop r place in a progresaiv civil engineering curr cu 
1 and to th n eds ot our stud nt • 

All o u ar ke nly aware ot the growing di satiat ction 
with our pr sent urvey1ng course - particul rly thoae r quir d 
of a ll civil engineering stu enta, I agree completely with those 
who say our aurY ying is being taught tor technician -- not tor 
p rofes ion engine ra� �be task of improving our course rest 
with the surveying teacher • It w cannot me t thi challeng 
and make our surveytns courses really vital, then I for one am 

willing to e surveying co pletely elimin t d tr the civil 
ng1neer1ng curriculum and left to th trad choola. In our 

alre dy ov r c owded curriculum we have no room tor d adwo d -
ev ry cour must contribute ita fair shar to t tudent'a 
educ tion h1le in school and to h1 prot s io 1 r er 
afterw rds o 

W t c w do to 1mpro 
worthwhil p pers h e be n 
p t sever years, but app 
Po ibly one reason for this 
p pers hav been rather gene 
th y stimu t the des1r to 
th way of pr otic 1 suggest! 
thi paper t be short, I w 

det 11 d and as sp c1t1c a 
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our surveying 1n t 
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b ic i nc s nd away from th 
It is b yond the cop or this p 
this tr nd, but 1 we accept it, o 

conform if o s1b1 With thi in � .. � ..... 

th t th . oUowing qu tio be us d 
cour ma rial d d c1d1ng on t ach1 

(1) 111 it be u tul in the 
career? 



(2 Do s it efficiently teaCh ba ic cientitic and 
engineering principles 1n ucn a way as to 
directly contribute to the student's better 
ov rall understanding ,or th s principl a? 

I am e th t every surveying teach r is keenly aware that 
y ng1n ers, both 1n 1ndust17 in engineering education, 

teel th t surveying should b eith r eliminated ntir ly trom 
the engine rl ng curriculum or should b drastically reduced • 

that it i sub•protessional work and, as such, should be 1 tt to 
the sub-protesaionalso Possibly the practice of urveying on 
routine aurv ya i ub•protessional, but I ur that the d1 co 
t1on and pervision of survey and th u ot the end r sults in 
planning, de ign, and construction ar prot ssional. o large 
project c be planned without surveys. The detail , accur cy, 
and scop ot the survey could hardly b outlin d pecifically b 

technic! who ha but little understanding ot th m thods o 
planning. C rtainly design must be b sed on d ta obt ined in 
surve s, d it would be osaible to const ct y proj ct 
without fir t t 1ng·1t aut on th ground r to , th ci 11 
engine r ho is tr ditionally associated with 1 ng d ign 
and con truction is also directly a sociated i h ying If 
the pr functions ot the civil ngin er o r ctl 
dependent u on surv y1ng, is it then re on bl to t 
this vi t p rt or his work should be pl ed dir ct d, d 
to d by t chnician ? I it logic l to as um . t t t pl��g�­
or th d signer n ed hnv no concept or ho hi b ic d t 
obt ined no or th ccur c and l1m1 t tion of th 
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Both of our objectives point to the tact tbat the science 
or su eying r ther th n the art should be stressed. This idea 
is no th i ng new. It has been expressed in a number or papers • 

. I believe most or us agr e with this id a but we haven't done 
much bout it. Why? For two very good reason • First, this 

t tement eally doesn't say a whole lot -- it doe n•t propose 
specifically wh t should be included and what should b elimin• 

ted, nor do s it shed any light on how it should be taught. 
Secondly, the ea !est way to set up a cours , and the easiest 
way to teach on , is to choose o good textbook and then follow 
it. This, unfortunately, fixes both the course content and the 
ord r ot pr sent tion. Ther is very r al objection to this 
method as f r as our present surveying courses ar concerned. 
Our textboo on this subject have changed very little 1n the 
past fifty y ars -- all are remarkably uniform s to m terial 
covered and as to the ord r and method or pr s nt tion. We are 
actually te ching our surveying courses 1n much the same manner 
th y w r taught tift y are ago. As long a e try to conform 
to our.p nt texts w may s well re ign our elv s to the t ct. 
that any progress we make will be very limit d d probably only 
temporary. 

Our main difficulty then is that we are ti d by tradition -­

the tradition· approach to surveying instruction. 

Per th best way to p es nt my id a t hould 
included in course o.nd how it should be t ugnt 1 to diseu 
in as mueh detail as time 1 1 pe itg tbe ur ying curri l 
that will b initiated t Colorado A & M Coll thi t 11 
This cour e ·-- I pret r to think ot it as on in�egr t d cour 
though'it e t nds ov · two quarter and a thr e-we c p 
h a h d loped duri th p t thr e y r d much ot it h 

lready b en tried 1n the el s oom ith h t I beli e to b 
con iderabl succ ss. Thi cour e will r pl c ti n 

program ot el entary and advanced surveying, d cu nd 
rth or • The course material h been d1v1d d into th to 
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has beeu ub di 1ded into tour topics& the 
of the earth and Nl ted def1n1 tiona • the 
oey ot surveying, errore 1 nd significant 

er th first topic the geom t17 of th earth 
d tinition denoting the location of points 
directions of lin on or near th earth's 
wUl be thoroughlJ cover d. OUr textbook 

and pres nt course pr s nt e ch new concept or 
d tin tion at the ttm it is first pplied. The stu­
dent faced with thea n definitions and cone pta 
at t t is primaril7 concerned w1 th learning 
n w hods and applications. He nev r r ally und r-

stand their 1nt rr lationah1p nor do a he ly 

ne 
and 
both 
expl 
th 
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giv the stud nt a good, ol a und rstanding 
basic fundamental d by properly st ssing 
ughou t th re inder ot t cours they can 
p t or hi W 1 Ot tbinkinRo 

basic a urements ot .urveJing consist ot 
ure nt or horizontal distances, vertical dis­
and angleso This section ot the oou ae ia 
into three topics each d1scuaa1ng a ba ic 

nto Since the thod or teaching e ch will 
tiall th am , it do an•t see n ce •8.17 to 
th m individually in th1a pap r. 

pr sent texts and our present courses cover 
the points that ar significant h r , but they 

1nolu too oh detailn Th terial should b care• 

tully conaid r d and only that t rial h1ch contri-
butes dlrectl1 to t he  theo17 ot making th a u nt 
ah9� b_ 1nclud do The non eaaentlal d tail u ually 
inclu d 1n thea dlaoussiona should b o plet ly 
el ted o Th se details serv only to obs r the 
basic ideratlons and to oontu e t tucl. nt o The 
expl ion or lnat nta should b oonden ed o it 
simpl elements. For 1nstano , 1n t ad or de crlb-
ing etail the dwmpy level, the wye 1 v 1, t 
preol level, t hand level, tc , lt would b ch 
simpl to point out to the student that th ntl 1 
part a level are a bubble and a s or t1Xing 
th 11 or s ight with respect to this b bble t t 
all ot nuts, bolts, to , are for onvenl nc 
only. he instruments we explain 1n o ch d t U 
tod y be obsolet t rro • 

I 
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t t to 
detail 

in pr 
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ther ord , while we h v 
eots or m 1ng measur nt t t 

engineer, w have so 1nclud d 
t the b 1o theory h s b en ob cur 

lem h�rc is one · or limina�ion - t 
1ns1gn1f c t de taU, prooedu , 1n t 
ons, alternate m thods, tc. 
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the p lie tlon p rt ot our ur y1 
tching th brunt ot h c 1t1c1 
rt w 11 s 1 nc • P r p , 
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a , it is more rt th science. It w el 
1 application e may as well el1m1nat survey­

such and te Ch course 1n asurementso 
7 it i th thod w ha e used 1n teachSng 
ti s r ther than the tact th t th y a taugh 

at fault. We teach tar too d taUs 
s. 

a raes, topograpbic r eys, ti ld aat on , 
, hydrographic surv y • d triangul tion wUl 

covered. To hat ext nt Only the ba ic con­
th ory could or should b cov redo o two 

� alike 1n practice. It the student i well 
d on the tmldamental b will hav no clitticulty 
latin to a new ituationo 

his ction would include land survey 
gr try, and earthwork. 

Som knowledge ot land surYeying is e nti t 
the gin ero I believe the legal aspect of l d 
surv 1ng should be� given greater e basis and th 
time evoted to th rectangular land surv y y t 
r du do 

use or aerial photogr s is becoming 1ncr s 
ortant but I do not believ it i n c s 

ratand all pha a ot photogr try to be abl 
aerial photogr phs intelligently. Th inh r nt 
and 11m1 ta tiona or erial photograph hould be 

ted 1n det il� The principles ot photogr try 
r ·as they 1lluatr t and clarit th s point 

be cover do 

th ork could b cover d in this ction but 
er 1 t 1n our senior highw ,-s c ra wh r it 

s1gn1 1canceo 

There r two major dit 1cult1ea ncounter d 1n u 1 th1 
propo d c rae outlin ; both tem tro t tr d1t1o ppro 
to sur ey1 1n traction. 
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surveying 
should be 

arious m 
n ing me s 

the meth 
in the 1 b 
cla sroo 

being discussed in th lecture� Th laborato 
one purpoa -- o cqu int th tudent wi h t 

ring device nd to give ome xpe�ienc 
ment o Much of th s and ection or this coursei 

meas�re nt, could b taught much ore eftici n ly 
atoey than 1n th cla s oo o The b anoe betw en 

nd l boratory on this ·cond ection will h ve to 
t in d tail but I can toresee no d1tticult�. Thi b worke 

procedur 
tor -- n 

w Qld1 however, require a camp tent laboratory instruc­
gr duat atudento 

cond ditticult� is not so eas7 to solveo It we us 
this pp ... -� .. L U..... ' r is no textbook that will fit th course. 
I have to it impossible to make assignments th text. 
This tall I will tumi h the student with a v ey detailed out-
line of cour e and assignments will be mad to coYer sections 
ot the outl e. Th student will use his te t strictly as a 
retereno 

0 

c 

lu on I would like to summarize brietl7 soma ot th 
hi I believ d can be ohieved bJ th1 n w oour e. 
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ction where the stud nt can bett r und 
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would void ch ot the undesirable r p titiono 
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would cond n e t subj ct so 0 be 
ght in a horter tim d, it th t th 
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