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SURVEY OF ENGINEERING EDUCATION IN VIET NAM 

At the request of the Minister of Education of the Republic· 

of Viet Nam, a team of university professors representing the major 

fields of engineering was invited by the United States Operations 

Mission to Viet Nam to make a survey of engineering education in 

Viet Nam. 

The team conducted its study in Viet Nam during the period 

from July 26 to August 28, 1965. The members of the team were 

J. Morley English, Thomas E. Hicks, Ralph J. Smith, and Wesley L. Orr, 

team leader. 

The work of the tea.in was assisted in a very real way by the 

enthusiastic cooperation of the highly competent faculty of the 

National Technical Center and of the many officials of government and 

industry who provided information, counsel, and suggestions. The 

endeavor was also facilitated by the wholehearted support of the 

American officials and staff. 

The team recognizes, however, that in the limited time available, 

it could not make an exhaustive analysis of engineering education in 

Viet Nam. Moreover, the present unsettled condition tends to confuse 

data and to disturb trends. Travel, at this time, is difficult and 

limited. Work away from home is always hampered by the inaccessibility 

of personal libraries and files of information. 

Nevertheless, due to the splendid cooperation and capable 

assistance received, the tea.in was able to reach conclusions that it 

believes will be constructive. 



SUMMARY 

On the basis of a brief but intensive study, the survey 

team is enthusiastic about the future prospects of Viet Nam. 

In spite of the present struggle, it appears that the economic 

prospects are bright. The gro1'fth rate of 5% per year called for 

in the Second Five-Year Plan seems attainable if an adequate 

supply of well-qualified leaders is available. 

To supply the nec~ssary technological leadershipj in war 
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and in peace, a greatly increased supply of professional engineers 

will be required. It is clear that there are many young Vietnamese 

with the intelligence, ability, and desire to complete success

fully an engineering curriculum. There already exists in the 

National Technical Center the nucleus of a greatly expanded 

institution for the education of professional engineers. The 

tearn is convinced that Viet Narn has the resources to establish, 

perhaps with the help of friendly nations, the first elements of 

a program for engineering education which is essential in the 

drive for economic growth. 

In working toward that goal, the following major recommendations 

are submitted: 

A master plan for the rapid expansion of engineering education 

should be developed ir~nediately. 

A new educational institution, carefully planned to meet the 

specific needs of Viet Nam, should be established as soon as possible. 

The new institution should build upon the engineering program 

of the National Technical Center. 



A greatly expanded program of advanced study abroad for 

engineering teachers should be inaugurated innnediately. 

3 

The present high quality of students admitted to engineering 

should be maintained. 

The nwnber of engineering curricula offered should be 

expanded, but the character of the education provided should be 

carefully defined. 

Financial aid should be obtained to provide guidance, 

equipnent, and buildings during the period of rapid acceleration 

of engineering education. 

A teari of widely experienced engineering professors should 

be invited to serve as resident consultants during the initial 

period. 
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ACTIVITIES OF THE SURVEY TEl\IVI 

The te,•:i,r::i a.rri vecl o.t Snieon on July 26 o.ncl was r:iet by 

N[SUyen Cha.nh, Director General of the National Technical Center, 

and the te~11 1 s counterparts, NGuyen Thanh Toan, Dao Kin, 

Le Bo. Tua.n, nnd TruonG Cong Hieu, Granville S. Ho..r~~ond, Chief 

of the Education Division of USOM, and Robert P. Johnson and 

Ferclinand V. Liottn of the Education Di vision of USOM. One week 

of neetin(~S with Vietno.nese Governnent officinls was planned by Mr. 

Cho.nh starting with a neetin13 on the nornin~ of July 27 with the 

sto.ff nt Phu Tho. Present nt this neetinr~ were: 

Ne,-uyen Ch::mh, Director General of the Center 
NC-:uyen Tu Due, Deputy Director of the Center 
Vo The Ho.o, Chief cf Ser vices 
Cunt: To.t Cuo_1e;, Assistant Director of Electricnl Engineerin(; 
N011yen Trnnh Dic:p, Director of Mechanical Ensineerins 
Dinh Vo.n Roane!/ Director of Chemical Enc;ineerinc 
Phung Luong NGoc, Director of the Merchant Mnrine School 
Nguyen Thanh Tonn, Counterpnrt in Civil EnGineerinG 
Le Bo. Tua.n, Counterpart in Electrical EneineerinG 
Da.o Kin, Counterpart in Mechnnica.l Ene:;ineering 
Truons Cone Rieu, Counterpnrt in Chenical EnsineerinB 

That afternoon the tenr:i net with Dr. Tran Ncoc Ninh, Minister 

of Culture a.nd Education a.t which tine the eoals of the tean were 

c1iscussec1. 

On the norninc:: of July 28 the tear.1 net with Khuone; Huu Dieu, 

Director of the Industrial DevelopTient Center and his staff and later 

in the i:1ornin13 with Ho Mnnh TrunB, Director General of Mines a.nd 

Industries, o.nd Trnn Van Be, Director of Industries and Handicraft. 

Thnt afternoon, i:1eetin3s were hclcl with Bui Quang Minh, Director of 

the Institute c>f Statistics, nncl Luon0 The Sieu, Assistant Director 

General of the Industrinl Conplex n.t J\n Hoa. None-Son. 



The neeting of the norninc of July 29 WQS with Lieu Mau 

Tbanh, Director cf Research o.nd Planning of the Directorate 
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General of Plan, and the afternoon was with Ngo Trang Anh, 

Minister of Public Works, Buu Huu Tuan Deputy Minister of Public 

Worlrn, and Pha.n Huu Vinh, Secretary General of Public Works. 

The next norning, the te:::i,n 1:1et with Nguyen Huu Minh, Director 

General of Electricity of Viet Nnn and after that i:1eeting visited 

the therno.l power and switching station at Thu Due. 

Sources of valu:J.b1e inforno.tion, both in the forr.1 of printed 

natter a.nd in the nones of persons to contact, were obtained at 

these neetings. In the weeks following these CTeetings the tean 

sto,rted to study this inforn.'.1tion and 

Many of the above listed people were 

additional inforr1'.ltion, 

a.gain. 

The teo.r1 also visited i;·ri th Dr. Tra.n (~uo.ng De;; Rector of the 

University of Saigon o,nd discussed the feasibility of including 

engineering education in the University of Saigon. 

To go.in addi tiono.l inforno.tion on industry in Viet Nox1~ the 

tenr.1 flew to the Industrial Couplex at An Hoa Nong-Son o..t the 

invitation cf Mr. Sieu. A coDplete tour of the site was arranged 

by Le Thuc Can. Director of the Conplex, and in discussions with 

Mr. Can and two of his engineers, Nguyen Huu Tan and Le Ki1~1 Dnc, 

mn.ny ideas which appear in the report were uncovered. The teni:1 

also obtained infornn.tion and ideas in visits with Leroy S. Wehrle, 

Robert Lafollette, nnd Charles Sn.urbier of USOM, and A. Ben Streidt, 

Project Manager for a. U.S. firn n::i.king feasibility studies of large 

sen.le engineering projects in Viet Nan. 
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Durine; the entire tine of the tean's visit, there were frequent 

consultations with Mr. Chanh o.nd Mr, Har:nond and their advice and 

suggestions were invaluable in guiding the tecu~. It was, however, 

the alnost daily contact between the tco..L1 and the Vietnamese 

counterparts Messrs. Toan, Kin, Tuan, and Hieu, and Messrs. Johnson 

o.nd Liotta of the USOM Education Division tho.t pernitted the teai:i 

to progress a,s rapidly o.s it did. The tea.n worked constantly with 

ther.1 on such subjects as ad.nission systeDs, curriculun, building 

and laboratory fo.cilttit::s 1 placement of graduates, estil:mtes of 

nuinber where no nunbcrs :.:ire available, etc. 
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ECONOMIC BACKGROUND 

Level of Economic Activity 

Although the economy of the Republic of Viet Nam has virtually 

ceased to grow at the preRent time owing to the political unrest, 

its past growth, from the time it came into existence in 1954, has 

been significant. Reliable statistical data on ec;:.nomic activity 

are difficult to obtain hm1ever, and estimates of the level of' Gross 

National Product and of its rate of growth are subject to considerable 

error. The Wational Bank of Viet Nam estimates that in 1962 the Gross 

National Product was 89 billion $VN, or 6,300 $VN per capita, and 

capital investment was 7.2 billion $VN, or 8.1% of Gross National 

Product.* This is equivalent to a Gross National Product of 

$2.6 billion U.S. and capital of $210,000 ,OOO U.S. at the official 

exchange rate. The official rate is a reasonable index for estab-

lishing equivalence when considering relative purchasing power of the 

average Vietnamese and U.S. consumer. 

The capital investment does not adequately reflect the capital 

provided under foreign aid and military assistance programs. U.S. Aid 

amounted to $166 million and military assistance $215 million in 

1964 (Reference 1). A large part of these expenditures would have 

to be considered as ·capital investment. 

The planned economic growth rate of the Directorate of Pl!!Jl in its 

2nd 5-year plan is 5% per year. A country like Viet Nam with a 

* The survey team did not have time to make a sufficiently detailed 
study to obtain an authoritative estimate, if indeed such an 
estimate is possible. The estimates are only to be construed as 
very rough guides. 
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positive economic growth objective of 5% per year might be assumed to 

require new capital formation of about 18% of its Gross National 

Product. 

Although past growth cannot be determined directly, a few 

important items for which data were obtained provide an indication 

of the growth which has occurred (Reference 2). According to the 

publication "Industrial Development of Viet Nam" (Reference 3), 

agriculture accountsfor E34.2o/a and industry 2% of the labor force of 

6.5 million people. Thus, growth in the principal crop, rice, is an 

important indicator of the economy as h whole. Rice production 

increased from 2.08 million tons per year in 1954 to 5.21 million 

tons per year in 1962. This increase would correspond to an equiva ... 

lent annual growth of 11.5%. At the same time, rubber, a second 

important crop, increased from 51,085 tons to 68,288 tons, or an 

equivalent rate of 3.6% per year. 

One indicator of economic development and, in particular, the 

growth of the industrial sector of the economy, is electrical power 

consumption. Power consumption increased 98% - from 181,000 kilowatt 

hours in 1954 to 360,000 kilowatt hours in 1962, or an equivalent 

rate of 8.6% per year. Since the population of Viet Nam is growing 

at 2.8% per year, it would appear that the 5% growth rate objective 

of Plan is attainable. 

Professional Occupations 

Another important indicator of the growth in the material 

standard of living is the number of people engaged in professional 

occupations. The ratio of professional groups to population, and 
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the rate at which this ratio increases, provides a measure of develop

ment. For example, medical doctors increased from 398 in 1954 to 748 

in 1962. At that time, the ratio of doctors to population was 

approximately 1 for every 20,000 people. This increase represented 

an equivalent rate of growth in the number of medical doctors of 7.93 

per year. Lawyers increased during the some period, at the rate of 

9% per yeara Included within these professional groups were a number 

of foreign practitioners. However, their number remained essentially 

constant over the 8-year period. Consequently, the growth of these 

professions must be attributed to the increasing number of Vietnamese 

nationals. 

Growth in the professions was accounted for by even greater 

rates of increase in the students enrolled in the professional schools. 

The nurnber of medical students increased from 461-t to 1,245 or a rate 

of 14% per year. Law students increased from 763 to 2,769 or 15f/o per 

year. Architectural students increased from 27 to 137 or 23% per year. 

By contrast essentially no growth has occurred in engineering enrol· 

ments. 

Unfortunately, no data are available on the total number of 

professional engineerso Only a portion of the engineers are members 

of "Association Des Ingineurs et Techniciens,n (Reference 4). The 

1962 roster of the association listed 262 degree holding members; of 

these, 158 were engineering graduates from French universities and 

16 from foreign universities other than French. Only 90 members are 

graduates of the National Technical Center at Phu Tho, although it is 

known that 417 engineers have graduated frcm the National Technical 
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Center since 1957. 

Personal judgment of a number of people questioned indicated 

that about one half of the foreign engineers were listed.. This would 

indicate a total number of Boo. Conceivably there may be as many as 

1,000 engineers in Viet Nam at the present time. 

There is no estimate of the number of engineers in military 

service. It is probably quite a high percentage. A survey made in 

March 1965 of graduates in Engineering :from the National Technical 

Center at Phu Tho indicated that, of the grr.:tduating classes of 1962, 

63 and 64, 28°/owere in the arrny and 44°/o in government service (See 

Appendix E) • 

If the estimate of 1,000 engineers in Viet Nmn can be accepted 

as reasonable, it means that there is less than 1 engineer per 15,000 

of popul~tion. It would also indicate that the number of engineers 

practicing in Viet Nrun is approximately equal to the number of' medical 

doctors. The normal ratio is usually about 4 engineers per medical 

doctor. This would indicate the shortage of engineers is more critical 

than that of medical doctors. 

Policy of Industrial Developm~ 

Industrial development in Viet Nr.m in the 8 years, from 1956 to 

1963, haS been based Qll a }JO}.iCy II•• cpririu,rily designed to SUppOrt 

agriculture and the procesr:ing of agriculturn,1 products." This policy 

was based on the argmnent that " ••• prospects for return from agri

cultural development are much better th&1 those from industrial 

development .. "* As a consequence of this policy, a major portion of 
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the capital investment of the country has been in new industries for 

textiles, pharmaceuticals and food processing. Additional capital 

has been invested in power projects, highways, and water supply 

systems. 

A particularly promising aspect of industrial development in 

Viet Nam is the approach to concentration of development in a complex 

of industries. An example of such concentrated development is the 

government-sponsored project at Nong-Son An Hoa. This project is 

largely financed by French and German interests. Here, an available 

coal mine coupled with hydro-electric potentiol in the area will be 

utilized for an integrated complex of industries including textiles, 

fertilizers and cement. 

The Nong-Son An Hoa complex furnishes some indication of the 

extent of foreign engineering which is employed in capital expansion 

programs within Viet Nam. In a report on the project (References 5 

and~, two capital budgets are shown. One is given in Piastres 

largely devoted to construction of the site. It shows that 0.67% of 

the 581,000,000 $VN or 4,ooo,ooo $VN is allocated to Engineering. The 

other is given in dollars largely for heavy machinery and equipment. 

It shows that of $29,000,000, 3.9°/o or $1,060,000 is allocated to 

engineering. that the numbers of engineers working on the 

project in et:wh case is in proportion to the rclJ.tive expenditures, 

one Vietnamese engineer to 5.7 foreign 8ngineers is indicated. However, 

this estimate must st.Hl contain a bias which exaggerates the number 

of Vietnamese engineers. The equipnent which is purchased for the 

project includes the engineering cost hidden in the purchase price of 



machinery and equipment. Normally in such industrial projects, as 

much as 10% of the cost will be engineering. 

Such developments as N0ng-Son An Hoa are planned for other 

areas and may be expected to create a strong dernand for engineers. 



·rHE EDUCATIONAL SYSTEM 

Elementary Education 

The elementary school is five years in length and offers 

general childhood education. A student graduates eithn on the 

basis of classroom achievement or by pass 

receives a Certific::.te of Primary Studies. 

Secondary Education 

an examination. He 
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1. The secondary school is divided into two parts or cycles, 

the first part four years in length. At this point the 

student chooses either an academic or a vocational program. After 

completing his course work and successfully l)assing a terminating 

examination he receives a certificate appropriate to the studies he 

pursued. 

Diploma of Upper Elementary Studies 

Certificate of Further Elernenta:r·y Studies 

Certificate of Vocational Skill 

Certificate of Industricl Study 

2. The second part of the secondary school is three years in 

length. Entrance to a particular program is obtained by presenting 

an appropriate certificate of first cycle education and successfully 

passing an entrance examination. Graduation is attained through a 

nationwide cclllpeti tive examin;.:;.tion if the student attended an 

academic school (lycee) and he ~eceives a Baccalaureate II. To be 

eligible for this examination the student must have successfully 

passed the Baccalaure2.te I examination the previous yeE3,r 
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The technical schools follow a similar program offering the 

Baccalaureate Technique II which prepares the student to enter the 

Engineering School. 

Other specialized secondary schools include business, commerce, 

trade, industrial, crafts, agricultural, home economics, pedagogy, 

etc .. 

Higher Education 

Universities. Entrance to the :Faculties of Letters and Science 

of the Universities is by presentation of a Baccalaureate II and 

successfully passing an entrance examination for the selected 

program of study. At the end of the year ea.ch Ii1acul ty offers 

examinations. If the student s1.1_ccessfully passes his examination, 

he receives a Certificate from that Faculty. Upon the completion 

of four Certificates he receives SJ, License indicating he is a 

graduate of the University. 

In the Faculties of Medicine, Architecture, Dentistry, 

Pharmacy, Pedagogy, and Law, the student is examined at the end 

of each year and, if he successfully passes his examination, 

proceeds to the next higher year. 1rhe period of study in these 

Faculties is: Medicine, 7 years; Architecture, 6 years; Dentistry 

and Pharmacy 7 5 years; Pedagogy, 4 years; and Law, 3 years. 

Institutions. Several special schools, following prescribed 

programs for three or four yeEJ,rs and requiring special competitive 

entrance examinations, e.re located in Vietnam. These include schools 

of administration, agronomy, forestry, veterinary medicine, and the 

National Technical Center at Phu Tno. 
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ENGINEERING EDUCATION 

Origin of the National Technice.l Center 

Engineering education in Viet Na.~, centered at the National 

Technical Center at Phu Tho, was created by Decree No .. 213-GD on 

29 June 1957 and modified by Decree No. 189··GD/PC/NH on 1 February 

1961. The Center is directly under the Minister of Education, who 

is Chairman of the Board o:' Trusteer, and c:onsists of the following 

technical and professional departmer..ts; 

Civil Engineering Department Technician Level 
Engineering Level 

Electrical Engineering Department: Technician Level 
Engineering Level 

Mechanical Engineering DcpartrJent: Engineering Level Only 

Chemical Department 

Merchant Marine School 

Technician Level Only 

Technician Level Only 
Deck Officers 
Technical Officers 

Expansion of this progrru:1 is rermi tted by the decree .. 

The program of the National Technical Center had its origin in 

the Civil Engineering School for Technici::ins at Hanoi, started in 1911 

and transferred to Saigon in 1947 .. That same year, training for radio 

technicians was started and was the origin of the Electrical Engineer-

ing Department. The Meche;,nical Engineering Department was started in 

1959; the Chemical Engineering Department. was stFtrted in 1963; and 

the Merchant Marine School wa.s started in 1951. 

Organization of the National Technical Center 

Administration. The National Technical Center is administered 



by a Director General and assisted by a Deputy Director and a Chief 

of Services. To aid the Director General in the operation of the 

Center, there is a Board of E~--pGr ts consisting ·oath of Vietnamese 

professors and foreign technical e:x})erts who report directly to the 

Director General. 

Each department in the Center 'has its own Director who is aided 

by a Proctor. 

Policy. The Boe.,rd of Trustees provides policy for the Center 

and consists of the Minister of Education or his representative as 

Chairman of the Board, a Representative of the Ministry of Public 

Works and Communication, a ve of the Ministry of Economy, 

the Dean of the Faculty ;yf Scienr:c· of the University of Saigon, the 

Director General of the Nationc!.l TedffLi :::::~l Center, the Deputy Director 

of the Center, the Directer of e13,ch the Departments, the Chairman 

of the Board of Exports, and the Chief or' Services. This Board meets 

at least once a yeQr, and upon call the Chairman of the Board. 

Pedagogy. Educational inst:cuction at the National Technical 

Center is directed by the Techr1i0a.1 ar:d Pedagogical Board. The 

Chairman of this Board is the Direct.or General of the National Tech

nical Center. Its members include the ~Jeput:'r Director, the Director 

of each of the Departments of the Center, and the: Chairman of the 

Board of Experts. 

Each departmc1t has a Committee of Professors of that Department. 

The Chairman of this Committee is the Director of the Department, and 

the members include the Proctor of the De:p·J,rtment, each of the 

Professors of the Department., and a Representative of the Director 



General from one of the other Departments. 

Appointment of the Sta±:f 

The instructors of the Nationr.l Technical Center are employed 

directly by the Ministry of Education upon the nomination of the 

National Technical Center.. There are presently 21 permanent full

time instructors, 15 foreign instructors and 204 part-time Vietnamese 

instructors. Th:i.s includes both the engineering and the technician 

levels. 

Admission Require:ri.ents 

Enp;i~~ering. Entronce to the Engineering Section of the 

National Technical Center is by of a technical baccalau-

reate II or an academic baccalaureate II a certificate in one 

of the science or matl.·.ematics prcgra:r;1s a University, pl.us satis-

fo,ctory c anpletion of c.1 c examirn1,tion. 

Technician. Entrance to the Technician Program is by presentation 

of one of the first certificates successful completion of 

a competitive exeT1inn.tion. In practice most prospective students have 

completed at 1e;',st the Baccalaureate I and many have completed the 

Baccalaureate II~ 

Exarninc:. tions. The competi tivc exruninntions include mathematics 

and physics plus descriptive geor::etry for Civil Engineering, elec

trical circuits for Electricnl Engineering, industri<::'.l drawing for 

Mechanical Engineering, and. chenist:r.y for Chemical Engineering. The 

language rcq_uirement was dropped from the entrance examinations in 1964. 



Progran1 of Study 

The 

study, the first t;wo yer.rs 

Progrur1 req~1.ires four years of 

essentially common. In each of the 

four years, the studen:-~ spends o,bout 23 hours per week in classroom 

lecture nnd in Civil anc~. Electrical Engineering a.bout seven hours per 

week in laborntory work. In. Mechanice,l Engineering the laboratory 

work averages, over the four years, about 14 hours per week. This 

higher fwerage is due to the 1, hours of shopwork (735 hours in 

the fourth year) tah:en over the. four-year period. Thus, the student 

has at least 30 contact h0m:s per i:.reek, cmd if he spends only one 

hour of study for each hour of class, he is working 60 hours per 

week. If he spends the more :i.dec•,l two hours of study per hour of 

class, he must work 90--hour weer • 

Beco.use of the number of part-time instructors J,nd their 

necessarily light intc;raction wi.th other members of the staff, there 

appears to be duplication in the lectures directly concerned with 

engineering (the third. nnd fo.trch yer::,rs). This duplication does not 

appear to be present in the: nore basic courses of science and 

mathematics, perhaps due to the more completely detailed syllabuses 

available for these courses& 

Technician\) The Techni ci :1x1 Program requires three years of 

study and has no cornnon parts. In the Marine Engineering School, 

the students study for tw0 years~ have five years apprenticeship and 

receive their degree D.fter an cAdi tional thr,ee nonths of study. 



Enrolment 

In ·Lhe acader:Lic ye:ir , the enrolment at the National 

Technical Center was: 

Civil Engineering Depc:,rtnent: 
132 Students (Engineering Sect.ion) 
147 Students (Technician Section) 

Electrical Engineering D<::pErtment: 
92 Students (Engineering Section) 

129 Studcmt~i (r:::1echnicia:::1 Sec cion) 

Mechanical Eng:Lnecr::Lng Department: 
89 Students (Engin0ering Section) 

Chenical 
94 

Merchant Marine Schaol: 
71 Students 

19 

1rotal - 313 Engineering Students 
4L~l Technical Students 

Graduates 

Since 194-7, the Ne,tiona,l Technical Cc;ntcr has gro.duated 

engineers and technic:_:-.,nc ci-..,·-:'...ded 

Civil College. 

rre c h:1:L c i :.:::.13 

Elect:;::·ical 

61 !I'ectnl.cicc~1s 
179 Rae.Lio Tec~hnicians 

Mechanical 
83 

Chemical 
None 

Merchant .Murine School: 
246 Deck Off iccrs 

O:f.ficers 

:follows: 
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PJID PREDICTION 

The Nature of Engineering 

is the science in the 

utiliu~,tion of ncturc-~~; ~cesources for ~;hE benefit of' rmn. Just 

public health, and .. s the 2-egal profession assur.es respon.dbili ty for 

Ltw and social ') the profc\ss.::Lon takes ::_:r.:; its :primary 

responsibility the econo:r1ic welfare ,:.;f man. 

In planning the 

nation over the next decc:.de, 

education pror--:ralll f o:r c.n .::~,spiring 

word in th..::: def :Lni tirnr. 

engineering is 11 optir·1ur.1. 11 v~h~~re certain resources are 

is essentL:.l tho.t tho2r.: resourcr·s be ntilizt:::d in such 

it 

way as to 

achieve i;1aximura result • mo ~)11 w:i th lini ted tcc.hni cal resources' 

for ex8.CT.ple, .should borr0w ft::.nds, ca:pi tal , nnd techniques 

fran countries where thc:.::G recources e.re avuilablc. It 

should concentrate; its rn·rn efforts first t~J.OSC which 

it can do well. The educJ.ti(Jl1 in VJ_ct NE:m should prepare 

her to ut:Lli?:c nation 1 s res(YG_J:'ces ao as to f1Chieve a 

tmximum r:-:'tc of 

_Another 

u:. the st:~ndard of li 

in the definiti::n of engineering is 11 ap:plying 

science. 11 A dove l·:>ping nation crmnot to invest much 

of its resources in scientific discovery. The great need 

is for skill in science: mid technology to solve 

national problems. This is not rather this process 

calls for discriminating o,t a high 
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profession:1l level. Growth will come more rapj dly and less 

knowledge. To be effective, engineering in Viet Nam requires '-" 

blending of the dedico.,tion ::•ncl local knowledge of the Vietnamese 

with the best and pr~·~ctices of in 

e.,11 parts of the 

1.rhe goal of the it.. Viet NeL1 f~l1ould 

be the utilization of resources in efficient, :)rderly 

as possible, thnt in U1c' most developed n::itions. In order to 

achieve this go.::',l, it :L:i c.ssent.ir:,l ·1~11:-~t the role of' the engineer 

in industrial be under st oocL those formulating 

policy. 

N:itioncLl pol:1.cy in Viet Nam cn.lls 

for grawth in the economy at the rc~te of per year (See Ref. No. 7). 

.An essont·.Lal ingreC..ient be.lanced econordc growth is industrial 

development. Inclu;~triD.li zation the investment of capital, 

but capital cannot without competent 

engineers. In fact, in industri~l nations indicates 

that there is a direct relation between t~1c ::-ri:1ount of cnpi tal 

invested in production and the munber of employed (See 

B). 

The i8 '1n innovator nnd in addi.J:.:i.on to a strong 

technologica1 training, the successful must have iuagination 

and initiative. identifying unfulfilled needs d.Dd developing 
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products, tools, n.nd to c< 
0 thocc needs, the enginr:.:~er 

creates der::10.nds ~--~.!1C1 jobs. The jol1s lLi.. tu::::'n tl1e incoi:i.c for 

satisfying needs and the basis for new· demands. The industrial 

growth of Germany and illustrate hov.r the irt.ro,?uction of new 

consun~er 1.,rudu.ctc cu,n increc.se the standard cf 

A second. of the is ir: the effi-

cicncy of existinc p::cod:uction n ... cil.itics o The tur:::~l 

in crop 

production. The prn·;C"' 

the fuel requirecl per 

tlw cost in labor 

need 

for engineers treincrl in thr:::: E:fficient operatic.n of equipment, 

systems, e .. nd pl:mts o 

Improvement in production in.cr2e.scs the supply 

of goods, reduces t?.:.o cos.::..; :)f goods, ::· . .nc. frees ·.·'1'.)rkc:rs for other 

emplo:yrient. Development of new prod1;.cts creates r:l.f::i·.1ands and jobs. 

Under ideal condi tim1s Ghcsc two processe:s are ·:Jalrmccd and G. steady 

results. n:. developing 

nation, the engineer 11mst :partici1)etc in the ecDnonic decisions 

which lead to a proper b:::;,l.::-",ncr·:. 

:!::"n eveTy develqpine: society 

governmental policy an r)c,rt. On t:Je one hsnd, it 

must create an er.1."liromncnt in which :priv-=:i,te enterprise c2D f'10urish; 

on the other :Lt r:mst und.ertake l'.1rgc scc;,lc i::.ivostnent programs 
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on its own. In both cc~ses the engineer eraployed by the government 

role. In the first case, he is instru1nental in estq,blish

ing and rules Ln" technical cor.apliance o:n the part 

". 1 ;L 

called upon to :pre:;:HJ,::'c the s:pecific for the deve:lopDEmt of 

Lmst understc::i,r;.:l effect.s of his policy on the economic 

devclopnent of the counti,.,~·. 

In the sccor.i.c" c.~· .. sc, hi.s inh:t~rtive rtnc!_ 

determine the ecc noraic 

governr.i.ent u.ndert:-·.kc 

installation by 

the negotiator for tlw 

reason he needs the s.sne ;Yt·oc;.d. 

private 

will 

ects which the 

in ing 

:F'or this 

~.s his .::;ounterpart in 

F'or 8, rapid rate of 

industriD,l growth, full advant.~gc must be taken the engineering 

avail9,ble fro1;1 .J,ti'.Jns. This c:1n be obte.incd in three forms: 

C(Y lSUl tat ion ·r·.: direct cc f=r 1ct with engineers. 

b. Engine 

c. Engineering design include( "'.n the 

equip1n.ent. 

nations. 

of capital 

Initially, a lr,rge of the 

nation rno.,y be ot+.ained externally. 

effort of a, developing 

Nam is, quite properly, 

advi::mt~1ge of external engineering resources in e,11 three forns. 
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One purpose of this report is to predict the enrolment, 

faculty, equipment, nnd space needs f cr 

educe,tion in Viet l\fru:n. 

The funct "i_ on of education is to engineers. 

In order to dete:m.:~ nc Y':.'.C i ':"f tho student body, ~L c is necessary 

· rst to esti.ma-c~e the ·l;hn;t. will be needed. To 

do this , t:w::-: 

The fi:rst a horizon 

or The cconomi2 countries 

is to acl-::1.cve .s+:anc~ .. '..rd c)f li tc xoos+. developed 

l Product to 

populatior.~. Since: there ~ reL-'..lrkablc between the 

a.mount of ~TOS 11c.:Ltional product, 

tho nur;:lber rJf ioI'. seTVC:S .s r,1easure 

'Jf the econori.ir co;':n~ry. Consequently-, a long-

tern for e. developing nation vdll :Jc an eq1.mli ty with the most 

develope:CL COlrntries in the engineer to r:.1tio. 

For :; n the ratio of to 

to co.lcu: ... tc: the num·ber of yee,rs it will 

time to equality is desired, there must be '~, large and 

investment in educ'.:1,tion. If a s:pan of ti..111e can be 

tolerated, the inves:.nKnt in education can be J.ower. 

At CJ. growth r0.to of 15~: in the cLgineer to popul,::ttion 
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40 years will be required to reach equality. This is shovn1 in Curve 1 

of' Fig. 2, It inclic.'.:1.tcs that a level of :..t.bout 2,300 will 

be attainable by 1975 il' the growth can be started by 1970 from an 

initial nIBJber of 1,100 

This represents ::::, very ambitious rate of growth but not an 

impossible one. Detn..iled calculations are shovm in Appendix A, 

Other rates could have been considered. For e:-:ample, at lO°/o per 

year it will take over years to reach equality and at 6% per 

year, it will take about 150 years. 

The second approach is a direct forecast 

of need. It is t:1e sur:; of the nunber of enginE:ers neecled for the 

operation of industry plus those needed for t.hE: capital investment 

in new industrial development~ 

On the basis of one engineer required per 200 industrial 

workers, 650 engineers* are needed for the present industrial labor 

force of 130,000. 

Taking an equivalent dollar Gross National Product of 

$2,600,000,000, assuming that 18% of this is needed for new capital, 

and predic.'.:J.ting the munber of engineers neened for capital develop-

ment on the basis of 1 engineer per $200,000, r~sults in a need for 

2, 700 engineers.. Most of these eng:Lneers are foreign.. Their 

services are hidden in the cost of purchasecl equ.ipnent or obtained 

by foreigri. engineering contracts.. However, it is felt that at lea.st 

20'1/o of the engineering or 4 70 engineers shoul·l :Je provided by 

Viet Nam. Combining the two :1 present need of 1, 120 engineers. 

*lu:1plificat:.\.on :if these estimates and the b~',ses on which they were 
m·1de o.re contt .. ined in AppenC.ix B. 



Viet Nnm should be in a position to develop even wi tb a low 

ratio of Victnar:1ese engineers to foreign enginc~ers. This requires 

a willingness tc1 continue relim1ce on turn-key··plant contracts and 

enployment of foreign companies.. ::n time it is 

desir:.:;,ble th::;,t the ratio increase. However, the curve for need 

was drawn on the that the ratio remc.ins constant. 

If the ective of a ec~momic ·~:·owth rate is to be 

achieved, then industry n~ust grow faster than this. A 12% indus

trial grovrth rate will rcquirc that at least lf.% of Gross National 

Product be invested ::i.n carital, although some cif this must 

be furnished from foreign sources. A 12°/o growth rate of industry 

will require a corresponding growth in the need for engineers .. 

This is reflected ir.. the curve for the condi tio'1. that the ratio of 

Viet Nan engineers to foreign engineers remain constc.nt. Thi.s is 

i:::hc->wn in Curve II of Fig. 2. It indicr1tes a need of 3, 600 engineers 

by 1975.. A higher rate of e:rowth of need will 11e indicated if the 

ratio of Vfot N.::m 

Once the nunlicr of 

it is a f at.rly 

engineers is tc increase. 

that will be needed L:; estimated, 

natter to calcul.ate the nu.mber of 

enroL-:-ie1:ts, the s:Lze of' the fccult-y, the ar.iount of equi:pr;1011t, and 

the GLlount of sp2~cc thr,,t will be needed .• 

Pro~jccted Enrol~:ents. As projected in thE. calculations :~n 

Appendix A, the number of engineers in Viet Nam vrill have increased 

from the present estimated 1,000 t·.J about 4,500 1980 and in that 

year there will be al.1Ll.ost 1, students Thus, Viet NBT.1 



will have made the rer:inrko.blc pro;:sress of rrns the mmber of its 

from of the populatio:vi to '.llJout 1 

' Ever.1. in the most devclcped ~J,,re.::i,s the n~tio is only J,bout 
10,000 

1 
4,ooo 
under-To -produce this nurn.ber of , the nunber of 

graduate otuclent0 enrol.le(!~ in engineering must inerease to about 

12, 000 by 1980. Figure 3 shaw-s -the projections of engineers ::md 

student enrolnE:nte. 

rat:i.o ,_if 25, there must be almost 500 full-time faculty members for 

the 12 :/)00 students ected for 1980. At an :::tllowance of 10 

square rr1eters per student and that the of 1980 

must be completed one year ::;,head of the ected 11~ ,350 enrolment 

for 1981 (to allow for equipraent , about 143,000 square 

meters of space wiJ.l be needed by 1980. 

At an estimatE:d equipnent investment of' $300 per enrolled 

student ::i.nd thn:t t.he: cquipDent must lle :purchased one yee.r 

in advance of use:. the total investment will be about 

$4,300,ooc by 

These costs are shown in 4. The calculations 

o.re included in A. 

Start-Up Co3ts 0 
1'lhen the in enrolments takes place, 

from the nunber to the larger number th~t will be required 

to provide a 15% yee,rly increase in the enginee::population ratio, 

certain start-u;i coots ·will occur which ·will l)e over and above those 

whicb would have exts+:;cd b>i,,d the increase:, s rilrcSLdy been in effect. 

For instance, the fc::.ci.-:..1 l'uildings, and equi:p~l.ent for one complete 
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engineering educational institution will be recuired to the new 

system started, after which the yearly costs will be only those 

associated with the 15% increase. These extra costs, above those 

that would have existed if the 

will be: 

increase had been in effect, 

Equipment - - - ... - - ·0 $350, 000 

Space ·· - - - - 11, 600 sqnare meters 

Faculty - - - - 35 

The calculations for these pro,jections are included in 

Appendix A. 

Activities to be Performed by Vietnamese Engi.nc:-ers 

.After the tot:_;,l number of requ:i.red has been determined, 

the next question is in wt~r-;,t branches of enginc::ering should education 

be provided. At present, curricuL~ in civil, mechanical, and elec-

trical are offered at the National Technical Center. 

T'wo c:,d.d.i tional curriculJ. may be appropriate in terms of the needs 

of the Viietnnmese econor:.ty ~ 

Civil EnginE;_~1g ,. The :practice of civiJ. engineering is well 

established here .'."',nd the contributions of civil engineers are clearly 

visible. 11his is iri:port.:::mt beccmse the civil is responsible 

for trDns:portgtion, water, and sanitary systems nnd. other structures 

which are basic to [', 

capital investment of an 

economy. A :major po.rt of the 

nation must be in fo,ctory buildings, 

power plants, darns, cdr:ports, and highwnys which f'ucili tate economic 

growth. In each of these, the civil engineer is responsible for 

economic planning, effective des and efficient constructionn 
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with which 

The nechanical engineer is concerned 

power and raachines which apply power to 

useful purposes" In n nation, the nechanical engineer 

is responsible for plc,nning power installations, specifying engines 

and controls, supervis installation, ::md operating 

completed plants, Skill in modification o..nd inprovisation is more 

inportant tha,n skill in 

design of consumer 

cultural :pumps na;y become 

ar heavy r:1achiner~r.. The 

such as small airconclitioners or 

activities in the near future~ 

Certainly the plnnning and operation of assenbly o,nd service 

organizations will require nunbers of Dechanical engineers. 

Electricc;,l Engineeri1!i. The eo,se and efficiency with which 

electrical energy can be o,nd distributed ~nd the precision 

with which it can be controlled Gll contribute to the in:pqrtance 

of electricnl engineering. A basic responsibility of the electrical 

engineer is to provide the power and cotmlunications systems without 

which no nation can grow. The electricnl engineer is concerned with 

lo cat hydroelectric, fossil fuel, and nuclenr power :plants, 

specifying the necessary generators and o;uxilir,ry equipment, ond 

operating the plants He is D,lso concerned with 

cor.municaticn between r2n by telephone and rndio, between men and 

machine by raeans of control systems, :..md between machines in 

computer operated systems. Mo.ny of the products which contribute 

to the standard of living nen frori c:rudgery are elec-

tri cally powered or controlled. 
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The brl1Ilch of necho.nical eneineering 

concerned with the problens encountered in i::msn production is called 

industrial engineering. The mechanization of nnnufncturing creates 

problens in CD,pi tal investnent, er:iployee train:.ng nnd welfare, and 

production techniques which require special skHls in their solution. 

Finnncial decisions rmst be based on accurate rireclict:Lon of costs, 

oarkets, and profits. Efficient use of hUL1an beings requires atten

tion to work sinplificution nethods and to the proper design of 

assembly tools and fixtures. New workers nust be trained to perforn 

specialized tasks well and forenen I:J.ust be trained to provide 

skilled supervision. The: industrial engineer i.s also responsible 

for the selection c.nd. noc1ification of productic,n processes to be 

compatible with the power sources, nc,terinls, enviromaent and labor 

supply available. 

Cheuical processing is an essential 

component in the trc.1nsition fron a purely agricultur2l economy to 

n balanced agricultural- industrial econo:wy. An i:rr.inediate need is 

for food proces to Iirovicle i)reservation and easy stora5e and 

distribution. Natur:.:i,l resources such as rubber, wood, [md leather 

becmne more valuable through processing. At the som.e tine, the 

local processing of ir.1ported raw materials can lower the cost of 

essential cormodi ties such as petroleur.i products and soo.p. Any 

future developnent of minerals will require engineers skilled in 

tre application and operation of ore processing. In c:.11 of these 

activities, cher:1ical engineers are necessary~ 
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The bro.nches of engineering describe 

whn.t the engineer works with. Sometimes it is more descriptive to 

think in terns of the functi.ons he perforr1s. The broad spectrun. of 

engineering includes research, developnent, design, production, 

operation, construction, sales, DWJ. nanagenent functions. 

A newly developing nation should leave research and development 

to the r1ore technically advanced nations. The results of their 

resenrch nre readily available to the well-trained. Vietnamese 

engineer at practically no coste Each year printing presses pour 

out a flood of scientific discoveries and engineerincs developments 

in the forn of books and periodicals. This inforrno,tion is easily 

obtained, whereas the engineering skill which translates bnsic 

discoveries and developments into useful nrticles and services r:mst 

be provided by Vietnamese engineers. 

At the other end of the spectrum of engineering functions are 

sales and management. These are inportant in r, newly developing 

nation, but such functions can be performed by broadly trained 

engineers with special aptitudes and interests, In the early years 

of 8. development :progror:1, the specialized techLiques of nanngement 

can be provided through advanced training o.brocd. 

At the center of the spectrum lies a group of four functions 

which are sanewhat sirailar in churncteristics end educo..tional 

requirenents: 

engineer :prepares plo..ns c·,ncl specifications 

for the efficient production or construction of desired :product 

or structure. He selects nethods, rac. terials, and c1eterr.iines 



shapes to sat~.sfy requirenents. 

The construction ensim:er :prepares the location, deternines 

the procedures to be followed, directs the nsscnbly of no,terinls, 

cmd orc;o,nizes the personnel to c."J.rry out these activities. 

The 12rod1Et~ engineer chooses the procf~ss of no.nufncture, 

selects tools ::i,nd Daterio,ls, integrntes the flow of necterio.ls and 

components, o..nd provides inspection o.nd testinc~ procedures. 
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The operations engineer r:10.,intains systew: o,nd plants, selects 

nnd installs new equipnent, inspects '.lncl nc:.int.':,ins E:xisting equipnent, 

determines 011ero.tinc; procedures, o,nd su1Jervisef~ operating personnel. 

An 8,dequo.te sup:91Y of Vietnor:1ese ene;ineers trr,ined well to 

perforn these functions coulcl, with the nid of foreign ene;ineers 

in specinlized fields, take o,dvuntnise of the :1vailnble technology 

and nove the Vietnanese no,tion townrd its goal of rc',picl econonic 

growth. 

Engineering Education iE- Viet I:Jru~~ 

The functions of desi[~n, production, operntion, nnd construction 

:J.re cho.rncterizec1 by n corn:.1on level of necessary r.mtheno,tics 8.nd 

science e Also' there is 0, COIDIJon requirenent for enphasis on 

rmterio.ls, structures, processes, systeDs, .cmcl economics. Prepo,

ration for the four functions would constitute cm effective progron 

of eneineering educ.:;.tion in Viet No..m for the next dec.:-:tde. 

Curricula. Progrc\.li1S le0,cling to four-year degrees in civil, 

LJ.echanic0,l, electricoJ_, chemic~:l, -:i.,nc1 inclustri:~~l engineering would 

be desirablea Such curricula could provide n supply of broadly 



33 

educated c::n8ineers with lini tecl spccic,lization in the specific branches., 

As 'm illustro.tion of thE need for gener:-~l educ;:-:,tion, the civil 

engineer must be prepared to work with internal conbustion engines, 

electric r:1otors j Clnd im1trurwnt.J.tiono The necho,nicr'.l encineer nust 

underst.r:md autoIJ.o..tic controls·' structures, o.nd electronic equipment. 

The elcctricci,l ene;incer needs 1~, workinc; knowleclge of neto..llurgy, 

internal. conbustion, cmd structures. The industrio..l ene;ineer re eds 

to be prermred to work with :ciechnnic:il power systens, structures, 

o,nd controls as well as proc1ucticin processes. Tbe cheriico.l engineer 

nu.st be able to apply a e;rE:>':\t vnriety of processes tc '"· wide range 

of products. 

Bo.,sic Courses. The courses outlined fer the first tw:J ye'.1.rs 

o..t tbe National Technic.0,l Center G.re co1m:1on to all c:nc;ineering 

curricula and this is good. Also"' the er.:1:phcw i:3 on T.:if!,thenCJ..tics, 

physics, chenistry, nnd basic applied science ~~s dcsirnble. In 

these first two years all encineerinG students should rec~ive the 

scientific training which will enable then to benefit fr:n the 

advanced ene;ineering courses. ~I:1he bc..sic tro.inine; should also perni t 

then to cc:.1tinue their education thrcmc;hout their professional 

careers; rui en3ineer ccm never st op lenrnj_ne;. 

It is clear thJ.t one of Viet NOD'S needs is nore priv2te 

industrial enterprise" ':211e development of on enterprise requires 

evo.luo..ting locc.d needs ;_:md loco.l rc:~sources ancl proviclin(3 useful 

products in o,n optinue_ fashion. One W<J,y to enccurnc;e the developnent 

of privo.te nnnufo.cturing concerns is to include in the enc;ineerinc; 

curriculw.i courses in ccononics c,nd silic::..11 business r:mno.genent. 



language is essential 

A readinc; lmowledee c1f a nodern technical 

This could be French, Gerr:mn, Japo..nese, 

Russian or Ene;lish. Since the tine avo,ilable is the 

enphasis should be on technicc,l reading, not writing or speaking. 

Use of references in courses is 

desirable. Probably 

are IJ.ore technical books ".nd avnilcble. To the young 

with reading knowledge of Ene;lish and the Vietnaraesc 

de::dre and learn, there is available an inexhaustible 

stc.rehouse of scientific knowledge and engincerine techniques. 

~dv~s~c.£._92~§.. The 1.ast two years of the 

prograr_1 provide the general lmo1t1lcdge of naterJ_c:..ls, structures, 

processes, circuits!) cmd 

the specialized ·~L,.-~.,~~ 

nation the 

and skill in 

needed by all engineers along with 

for pc.rticular brn.nch. In a 

coLbination of func~~maental principles 

to local conditions. I.. cor:.ir1on 

problen is the nodification of available~ equipnent to neet a new 

requirenent. Another problera is in deter11inint; whether available 

materials can be substituted f-:::ir those sric:cifiedn Skill in testing 

and evaluating loco..l naterials, proc.0sses, c:md equipment is inportant., 

For many encineerinr: activities four years 

are not sufficient. Grn/1it:~te study L!ay provide; specialization 

in a branch of engineering, a higher level of technical achievement, 

broader training in combination with ,:i,ncther engineering disci11line, 

or education in '.:':. relatec.'_ are::i, such ·J.s busines r.aancgc:ment.. Many 

Vietno.:G1ese engineers -will neecl study, but for the present 

this should be obtained in well-staffed and equipped schools abroad. 



OBSERVATIONS ON ADMINISTRATION 

Over a span of time it is inevitable Viet Neun wi11 

establish a number c.1f in :::ti tut ions devoted to the education of 

professional engineers, The number of such institutions may well 

exceed 20 at the end 

achieves equality in 

the next forty years;) as Viet Nam 

education with the mosG 

countries. 

The establishmsnt and of an of such 

magnitude deserve careful This planr: best be 

performed by g, board .Jf the various 

industries and but of urnfae 

government :i oT =:'acul ty in flue,,;~ ~~ , LLJJ·,_,,_,.-'-._""',-.-.~,,., ... ".,.. s would 

assure this and a1sc of 

Only those whc a.re tc ::1,t;tend bcg,rd ancl who 

the necesJary time the extra duties 

of active board members should be 

The duties of the ·would be to allocate among the 

to establi.sh new in;3tJ.tu.<~ion.s to f'orrnu:1_ate broad educational policy 

and to 1::.1e-c scales ~nd titles (such as scr~ lecturer 9 

etc.)o 

It is in the best interest of :::iotb technical educat:ion 

and. education that the two both :::tdministra-

tively and geogr::phically. The bon::"d, contemplated here, should 

have jurisdktion only over professional education. 



In should bE:. distributed 

geographically over the country. Preferably they should be 

near industrial c~mters. 

When the :numbc_j_· student in a institution is too 

small) the .number of courses necessary tu serve the basic curricula 

be ccnducted vn1cn the nwnber jf stud.en ts is 

too certain administrative arise, An undergraduate 

ci.rolment of mt -i u considered to be 

about the optimum and an enrolment cJf' J,000 is a d:::::sirable upper 

limit. 

Each institution insofar a;:.: is should have control 

of its own ~· establisb vrHhin the framework of boarrl 

:i and de..!cennine cou.rsr;s ancl. content. 

While lJ~~oad and control need to be vestc:.d in a cer...tral board, 

as much poss:i.h.! .should tc the local units. 

Each institution .sh ;1J.:J 'l offer thE: basic 

curricula,. However the more highly curricula should 

be allocated among the cJj fferent schoolf:!.. 

In the interest ·1f economy, mar1y of the coursc;s offered by each 

institution should be r::crnmon to all the currict;.l.s, of tha,t institution. 

Generally, :no st of the worl<: of the first two years and part of the 

work of the third year ::;hould. be cornr:<:r~ . 

Also, in the interest of economy:. it is seldom feasible to 

provide each student 

of equipment. A single item of 

course with his own piece 

can ·be \'Shared by di vi ding 

the students into several sections, each section his laboratory 
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work at a different time of the day, Another r_ethod is to offer the 

course more often tho.D once a year. A me3.sure of the ef:f'ic.iency of 

the adrnini,straticn. of ar.'.. i~sti.tut:~m1 is the ~pcrcente,ge of the tot.al 

hours of the year thri.t clnssroor:1.s and laboratories are in use. 

Curricula 2 1;ouJ.d +,rai.ri :i:\.':i· +_·.-~~use duties ·wl ich the engineer must 

perform during tbc e::>,:r.·...: >"1J"t of lJis -pTofcssior: al career. Many of 

w.n at the tine lie is :pursuing his 

I; this regard.~ 

in addi tic~n to lE:''.1,rnj r< f:::'or1. 1e" t..-.:~ces. 

its cn:o demex1cl , 

problems cf tl1s rc.:::~.1 wor1d, h.~t the :c;r2ctical s~::j_:Js of the 

professional engineer ~~e dccision-~akinb i~ ch1rQcter and they are 

Care should be?. 

taken that the sk:LiL: ta~ght in the eng:L:neeriIJ..~: institutions are 

those that will lx~ usef'1J .. l to the professional e~igi:neer. A strong 

·wh:kh simulate the r0.~al~-.J.ife :pJ~ob112rns of the pr:i,ctL::~.n:~; engineer. 



A Jiortion of the time that the teachers and students are 

working should be devoted to the discussion of such problems. 

Professors t?h:mld net spend much tinc:: on mater~:..al that is incorporated 

in text books whi c b 3 tuden.t on their own, This irnp.L.es that 

faculty :rr.:..·2mbc2~,c:. m1:.st be ::i,cquainted •1.ri th the reLl of the 

practicing and t student should have the necessary 

time th2 ·--md to the problems. His 

understaJ~1 ·" '.;he materiD,l should be tested by frequent examination. 

In this prc .. :edu/":", the stud.en 0ecomcs an 1~i ve doer rather than a 

passive l18~en2r. 

Curricula in ,s shoulu. ".·e different from those 

in the more dev·eloped the 

tends to be concerned of the of 

machines, He must minut ·:~,ch conrpm ' '.)f machine. 

In this activity, l."' !J ccntrib1~ · +~he enhancement 

of the relative firm. 

exist. The 

is conc~rned with i.'.uto existence in 

the products to rc:,nufacturc, selecting 

eq_uiprnent:: in contrac: pJ.ant in 

The curricula in countries ~ 11oti.ld ,s·i .ress t}w practical 

analysis and of 

The employment an inst:.i..tcV .-m jts ovn graduates as 

members should be o,vo~LcL:.d, 
0 inbrecding" 'be inev"~~ table in 

Viet Nam until severa1 institution · engineering 

education have b.2en establi.sheO... In the meant:.me, the effect of 
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inbreeding can be moderated by sending :prospective teachers to a 

variety of outside educational ' .L' I + • l.118 u l l::.U ulODS for· further education. 

In this rego.rd 7 those Alnerica:'.~ institutions having curricuJ..c=~ accredited 

by the Engineers 1 Council for Professional Devc:lopment should be 

considered s,s having approxim.:.~·;L.cly equal st.~·:.t.,.;_, , }i'rom stLc~h institutions 

careful selection should be made of those scl.tools offering curricula 

ap:propr1.ate to the needs of eteveL:·pinc ·:::.2.;t:.ions, 



RECOMMENDATIONS 

From their brief the survey team 

clear of tL' .. · economy· the .duc:it.ional of \Tiet rJarn. 

On thE:: basis of inf,}.t:rll!J,t 1 cbtai.ned 

in other c>.:·1.: conclusions 

about the sco;:e arid character of BJJ. i.onal system t::J meet thE: 

needs of Viet Na:.:r:, rrhese i.."".. · Jnsions , . ,·~nbodied in 

set of recommendatioris . 

NationaJ. 

l, In ,s i.:,r the high standard of t~o which 

of as 

ty ·with the more: countries in the 

ratio 

2. As a first shot-ld -~~tart 

upon a n:.:d: on.oJ. the E:xpan2 Jf 

educatinn on a ;_::~.1 level. Pr 

the 

Mird -·::;.:r of Education and uf rer ntives from 

vc:cnment, 

3. To provide prof:·' , necessary 

quality f'r the nccc r.:.umbeI of there 

should new inst ·;~utL:n wh].ch 

ci.ted the ,.;: ~Lonal 

should be located 

on o.. campus .s tJ.. ·:kccorrJT.odo..te an undergraduate; 
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engineering program for 3JOOO students and, ultimately~ a 

modest program of graduate study;i research, and engineering 

service to goverrnnent and industry. 

b. If national r;·:-_,g,ls J,:re to be achieved, additional institutions 

for enginec::'ing education will be necessary within the next 

decade. Ccnsideration should be given to locating campuses 

near major indus :~.~ial centers. In any event, engineering 

institutions should be distributed throughout the country. 

4. Because of t'_~e ~·-- :: ·_ 

the Natic~'l=i.1 Technical Ccmter shu.J.lc1 be used as the nucleus of 

the new institution. 

a. As soo.1 as possible, however:; technicic,r: training should be 

sepe..ra-i_ :::d f~~om engineering education, L:.dministrati vely and 

b. The present site and fL,•:;ili ties at Phu Tho should be reserved 

for the training of technicians; much of the present equipment 

i2 'N"ell suited to l.,hat t:ype of training. 

5. Engineers are equalJ·j valw:ble in war and peace; there should be 

no interruption in the program of engineer='~ng education and no 

delay in initio.ting the necessary expansion. 

Operation of the National Instj_tutc for Engineering 

1. The National Institute for Engineering should have autonomy in the 

aa111inistration of the assigned budget, the appointment of facultyJ 

and tbe establishment of educational .standards a 

faculty. 
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a. The number of qualified candidates sent abroad for advanced 

study should be incr~ased 

b. Fore 

and immediately. 

:i/L'\·'.:mc cd study should be 

leading ~ 3'."'hools ·,.ri th progrmris Meeting the 

needs of nations. 

c. For th0 prese~t, should be the masters 

d. 

3. Sec. 

degree level. A later time, C.fJ_;}ortuni ty for study at 

·1 .. vel i:ihou.J.d be me.de ::wailable. 

·J.dy (-.i..bro.:-..·1 2hould 'b8 planned in terms of 

i>.J be assumed upon return to Viet Nam. 

should be given to maintaining the present high 

of student body as the number admitted is greatly increased. 

-;re sllouJ l be a c:::i.reful review of admission policy, 

er "~nee exi:m1ination procedures, and student financial 

su.:· :Jort . 

4. In order +.o improve equipment and space utilization, consideration 

should. be ven to dividing Jhe r::;hool year into two equal parts 

with two new classes of students ac1rai tted each year. 

The Engineering Pro~Tam 

1. In additi0r1 to prDvi(1ng sound technical training, the educational 

program o.~ the National Institl;~te for Engineering should emphasize 

the of' :p~ofessional responsibility and individual 

initiative 

2. In addition to the 11x·csent civil mechanical :i and electrical 

engineering curric·:_b chemical and industrial engineering 

curricula should be initiated as soon as possible. 



a. At first the curricular offerings should ern;phasize preparation 

for the engineering functions of design, production:.i construction, 

and operation. 

-,) . When the transitic 1~1 to a devoloped economy is well under 

wa·y, emphasis on originc:~l , scient:~fic research, 

and graduate sho:<._:..i. be added, 

3. The COL-:,..,. of a comrrJ.on prog.,.~m for the first two years of all 

curricula is ; it J:1ould be ri:::tainc:l and, if possible;; extended. 

a. The in mathematics and the basic sciences 

should be retainecL 

A e:ourse in economj :J taaght by a qualified 

enginee1 shouJ d be includc:~L L· all cur.ricula. 

A f,:)Od reading lmm,1ledge of s. modern technical language is 

essenc.iaJ. and t·1.L1s part of the curricula should be strengthened 

the use in engineering courses of foreign textbooks and 

references. 

d. Some experience in shoulc1 be provided in e~ich of the 

in 

4. Consideratj_cE :3h .. ·:. .J.. ·be to reduc the number of formal 

a. Emphas.:.3 i 'J. lect: ··e should be ·m b01.sic concepts rather t,han 

on descriptive matcria:· . 

b. The em:phD."~.: :; on •1 vinf; problems and. 

undertald '1< ::i..1.1.ii viC:....:cal p::: :'cts should be increased. 
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c. Students shc·uld be given time and encouragement to do work 

on their uwn . 

AID Sur.rport 

1. Maximum AID support shoulr:1 ~~;c av8.i -'._~ttI.c dur~_ng the critical 

period assoeiate(i with transition -" the existing program 

cclu.cationo 

2. There shO'i.lld. be pro\.,..ided a selected .funerican 

engineering p:''-· ·{'es to serve as resident consultants in 

educ:': 

tear~ '"ould assist the rcs:!'_)onsible agency 

in a de v;~iled study of the needs of Viet Nam in 

engineerin:~ education. 

b. The should assist the faculty of the Natfona,l Institute 

for Engineering in planning curricula, 

designL1g laborQt . .-::i:"ies, and selecting 

courses, 

3. Support should be ~ n the form of stttdy to provide 

qualified -i:iidat es \·Ti fears of education 

abroad r-,t the~ masters :l~gree Jc_ v:-::1. 

a. If_._ r:e pk0v-'-Jed an opportunity 

f'u:r i ::i,broad. 

coordinator famiJ.iar with 

could assist in S•.:l~'Jol selection ar..d 

training who 

:program. 

:planning. A recently returned part.ici1)n.nt could also assist 

in program 



4. AID support should be provided for l.:::tboratory equipment in the 

ap~roved curricula. 

n. An budget to cover maintenance and 

instrv..ctional supplies should :Je provided by the Vietnamese 

Govc::rnment . 

5. AID support should be 

buildings required by th1:_: 
1 'econffiler:d:.d progrq,,rn. 

6. An n,dequate collect~_nn of +· .. ~:~:··::.books an.cl references 

Gho11lcl he pl'· vidcd whenever the' IT :j evidence that students have 

sufficient rEad.c.ilg skill to benefiT,. 



) 

Yea:rs) 

) 

) 

I 
\, ) 





19!0 1971 1972 1973 
YE 1-&. 



SEE FAGE 
SJ~F: 
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EQJJIPMENT AIW N'iEDED 

3 and .9 700 ,000 people 

in V:i.ut-; t r ·'.ion 1_~;/cio (E/P) is l 
15,700 

0.0000637. 

The most countries is 

of the E !-I .i. is 

::::: 62. 

ci .'.'E1.t.e of E/P of 3%. :::·:)r the nost 

deve.lo:ped cc · •:.ries r..n:.~ ~.:~ ~'.'ate of 

in E/P fo:r V .i.. · +: Naxr1 :· :1. t 1,·ri.ll tske 3'7. 6 yec.~~.,s for Viet Nam to 

::-~_v::.d the year increa.se i.n E 

Time 

0 

2 

5 . As sum.in;_;· loss 

w1ll be: 

Cumula ti vc /f rnnber 

:t 398 
1 )65~ 

)956 
2,,321 
2 735 
~.;230 

Jj 

4,520 
5~340 

each year due to transfer 
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following number of engineeTs must be produced each year for 

ten years to meet the 15% gr0wth assumption. 

N::-·. of Eng:rs. at No. of . to be:: 
Year 

1 
2 
) 

~· 

5 ,. 
\) 

of 

6. If 92% of tho ~tuds· 

1,000 
i,1e2 
1, 

2 

3,2: 
3J820 
4,520 

Produced during the 

350 
414 
490 
580 
686 
813 
959 

1,132 
1,340 
l,585 

year 1 s clu:3s continue their 

·-3.~~es to tl1" n.e.;:t yer:J,.:.· ~ the- enrcJJnent :-::. ·riecessary to produce 

these 

(Jear-4) 

476 

933 
1 106 
1) 
l 
1 
2,160 

\.qj l 

(~:ear-3) 

1~40 
r:;21 
117 

730 
864 

~ ~ ', 124 

2~,... CG.J 

:·)e: 

(~) 

4or; 
48~ 

948 
1,118 
1,320 
19 
1 

(~·-1) 

529 
627 
74?. 

1,037 
1,222 
1,450 
1, 

350 
414 

813 
959 

:·~,132 

1, 31i-o 
1~585 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

7. When the present C' .. ~.pacity ::..;f the classes in engineering at the 

National Technical Center are incl1.:ded? the enrolments appear 

as follows (considering the present adraission of 

75 student and tbs present loss of 2.6% of the students each 

year for the current r~: ... ogram) . 

1st Year 2nd Year Year Total 
EnroL11ent 

Inr:rease in 
E:r-trolment 

End of 
the year 
Grftdue.tes 

933 
1,106 . 
1,305 
1,540 
1,820 
2,160 
2,580 
3,060 
3,620 
4.,280 

s 

8. If an 

73 
440 
521 
617 
730 
864 

1,020 
1,207 
1,425 
1;680 
L 
2~340 
2,760 
3,260 

c ,, 

71 

800 
942 

. ~ j20 
1,56c 
1,540 

-·I 

.· ~"' 

7 
529 
627 
7L;.2 

,037 
1,222 
1,445 
1,710 
2,020 

288 

3;;17~ 
3,752 
4,437 
5,241 
6,197 
7 ~,J42 
8!1685 

l0,260 
12,120 

401 
454 
521 
602 
415 
494 
577 
785 
804 
956 

1 145 
l;.34J 
1,585 

,860 

68 
68 
68 

350 
414 
Li-90 
576 
686 
e13 
959 

1 132 
1,340 
1,585 

.:.·5raduate enrclJrent is considered to be 

arcmnd 2 ; 500 st.,,,~:ent s , :Lt can be fron the above 

enrolcents, the.t the first institution for engineering education 

should be completeo " a second should be completed before 

1973, and :.hird by 1976. 

9. Assuming a stw.k:nt/faculty --:_-,he fallowing number 

of full-tims* (c:r e'.~"i"•alcn+.) faculty members will be needed. 

membc:x·. , r:ieans a teach~·'.' 
devoting not Jess than 
assignments and tests, 

curricular matters 
amount of and 
study of cry. 

hours ~ grading pro bl em 
Lldi vidual students;; advising students 

adr.1in:L/cra-Cio:n C.'f the college., and a small 
about 8 hours a week to the in+,imate 
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Full-time Faculty 
Year Total Enrolment Equivalents 

1966 288 12 
1967 689 28 
1968 1,143 46 
1969 1,664 67 
1S70 2,266 91 
1971 2,681 107 
1972 3,175 127 
1973 3,752 150 
197L~ 4,437 178 
1975 5,241 210 
1976 6,197 
1977 7,342 25'4 
1978 8 ,68~) 348 
1979 l0,260 410 
1980 12)120 485 

10. Assuming an admission of 75 studen-cs and a loss of 2.63 each 

year, the present engineering capacity is 

1st Yea-r 2nd Year 3rd Year 1+th Year Total 
Stu.dents st· .dents Students Students Capacity ---- ----

75 73 71 69 288 

Assuming a ratio of 25/1, the present engineering-

phase full-time equivc:,~_ent faculty capacity is 288 or about 12. 
25 

11. By subtracting 12 full-time faculty-equivalents from the total 

needed, the nun:ber of new members needed will be: 

Full-time 2quivalent 
Needed Above Present Additions for 

Year the year 

1967 16 
l968 46 18 
1969 67 21 
1970 24 
1971 95 16 
1972 ~ 27 115 20 
1973 138 23 
1974 ... •j ij 166 28 
1975 210 198 32 
1976 248 236 38 
1977 29~· 282 46 
1978 348 336 54 
1979 410 398 62 
1980 473 75 



51 

12. If 10 sq. meters of net building space is allowed for each 

student, the following net space will be required. Space 

should be con.:pleted one year before student use so that 

equipment may be installed. 

Year Next Year rumulc:_+, ive Space Hequired Increase for - Enrolment / the Year 

19t6 68) 6,900 6,900 
19t'7 l,143 11,400 4,500 
1968 1.,664 16,600 5,200 
1969 l'")'lj-::6 22,700 6,100 L;ic..O 

1970 2,681 26,800 4,100 
1971 3;175 )700 47900 
1972 3;,752 ;500 5,800 
1973 ti-,4 37 }300 6,800 
1974 5,241 ;.400 8,100 

/ 
.')00 9,500 u 

l- n,4oo 11,500 
1977 86,900 13,500 
1972 10 102,600 15' 700 
1979 :t2 ,120 121,000 18,400 
1980 350 143,5CO 21,500 

13. If a: of $300 per enrolled student is estimated, 

the equipment co st 2 .1 ::_1 !:_LS follows: (The assumption is 

made tbat should be ordc:red year ahead of 

student use :~.,_,_L: for deli very time and installation) . 

NexL Ye[;.,1 Total Equipment Purchases 
Enrolnc:nt Investment for the year 

1966 4' 206, 700 
1967 1,143 136,200 
1968 ,664 156,300 
J_969 0 .?66 180,600 
1970 124,500 
1971 3,175 148,200 
1972 3,7'.52 173,100 
1973 ~ ;> l,331:il0C' 205,500 
1974 5, 1,572,300 2tn,200 
1975 6,197 l;,859,100 286,800 
1976 7 =;42 2 202.?600 343,500 
1977 8, 2J ,500 40l;i900 
1978 10, 3) ,ooo 473,500 
1979 12~120 3:1 ,ooo 558,000 
1980 JL~, 3)0 4~305,000 669,000 
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14. Certain start-up costs for the first year are evident from these 

calculations as shown in the following tables: 

Start-u12 Equipment Costs 
Normally 

Equipment Inc:teasing Extra Start-up 
Purchasu; C':)sts for the Costs for the 

Year 

1966 $206,700 $ 64,ooo $142,700 
1967 136,200 75,500 60,700 
1968 ,300 89,200 67,100 
1969 ;600 105,400 75,000 
1970 12l~' 124,500 None 

Normally Increasing Extra Start-up 
Space 

the Year 
Space Required for Costs for the 

1966 
1967 
1968 
1969 
1970 

1967 
1968 
1969 
1970 

100 
4,100 

N E''rt FacuJ t' 
l'Jeeoecl for 

16 
18 
21 
2h 

sq. 
sq. 
sq. 
cq. 
sq. 

m. 2,100 
m. 2,500 
m. 3,000 
m. 3,500 
m. ~-,100 

NormG,~.!y 

Facul~y Needed for 
the 

~i_') 

sq. 
sq. 
sq. 
sq. 
sq. 

m. 4,800 sq. 
lU • 2,000 sq. 
m. 2,200 sq. 
m. 2,600 sq. 
m. None 

Extra Start-up 
Faculty Needed 
for the Year 

8 
8 
9 

10 
None 

Note: Slirle-rule accuro,cy was r:onsidercd .:::·c_:fficient in view of the 
fact t'.1.at seve:: of ti" are necessarily tentat"ive 

m. 
m. 
m. 
m. 

at time. Also beccmse of the tentative nature of as~umptions.,. __ . 
new calculati-::,11 sh'.:-~ .. :d -: oe made as more accurate data become 
availalile. 
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APPENDIX B - ANALYSIS OF ENGTIJEERS NEEDED IN VIET NAM 

In a developed ~1pproximately 25% of all engineers 

are concerned with operations of existing plants (ref. 8). The 

remainder are needed to the engineering work essential for 

profitable new cap-:Ltal investment. At the present time, one engineer 

is required for every $200)000 per year of new capital investment. 

The sar11e ratio should be approximately -,01,lid for Viet Nam if 

the correct equivalence of piastres with dollars can be established .. 

This ratio has been ta1>::.en as the official exchange rate. A higher 

a much lower ratio if:; ~t1ore representative of values of internally 

produced scrvic23. 

A large part of invest~<1ent j_n Viet Nam will be in dollars for 

purchase of fo:rei.:;n capital goods in which the engineering cods 

are already included. Much of this investment is in the form of 

• 1 ' lS ..... OS""G. Other :::_Tvestnent wi.11 be reflected directly in dollars 

for purchase of capital Much of this will be made by foreign 

investors. If the economy is to gr•)w ~:t the projected rate of 5°/o 

per year, a reascmabl e assur11ption s tb=::.t n~w amounting to 

18% of the Gros national Product must be invested each year. This 

i:ieans that a Gross Natjonal Pre :lu:::t to $2.6 bi~lion requires 

capital or = 2,350 engineers. 

If 4/5 of this done by foreign engineers and 

included in the purchn.sc or obtained under contract, 
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then the nurnber of Vietnamese engineers needed to prepare specifications, 

arrange contracts and supervise construction and installation will be 

2,350 = 470. 
5 

According to "Industrial Development in Viet Nam" (ref. 5), 

the indu strir.::t1 lal>~r f::>I":'.'.~ was 2% of the total labor force of 

6.5 millior: or that this is essentially 

the same at present (this estimate DUY be low). If the amount of 

labor per unit of production which is used in Viet Nam's more 

advanced industries is twice th::t.t Jf comparable industries in the 

developed c::)tmtries !I then the rccrci1~ed number of engineers per 

1~000 prcducti::m worke::cs Day b- ··-p::1roximately half as many. In the 

developed couffc ~ ·: ;· roughly 10 are needed per 1,000 

production workers. ~~his establishes a present requirement of 

650 engineers for continued productioE ·.::>perations. Combining t:bis 

need with the ncecl for .in capital development gives a 

present need of 1,120 engineers. 

The growt'.-; of the Vietnamese economy at 5% per year will depend 

on increasing agricultural productivity per farm laborer. However, 

this can only bring about an ovcr2,ll srovrth, if industry can absorb 

the labor which i :'i released frcm tl:K: farms. This requires that 

industry grO\·r a+. i:1any times the ro..te of the economy as a whole. To 

illustrate ct 3.2°/o increase in farm production per f[!,rm laborer in a 

society which is 80% ·will release 3. 2'1/o of the 80% for work 

in the 20°/o sector of the economy. This means that 

the non-agricultural sector shcruld grow by 12. 8%. 
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As an exonple, in Korea the economic growth of the past 5 

years has been 7%. Population growth was 2.8%, the same as Viet Nam. 

This overall economic growth was induced by an industrial rate of 

growth of 25% per year. Parenthetically, Korea has about 1 engineer 

per 3000 of population (ref. 9, 10 and 11). 

Suppose tho.t an industrial growth rate equal to 2.5 times the 

econoraic growth rate can be sustainc;d in Viet Nam. This would be 

12~ per year or based on the estimate of a present need of 1,120 

engineers will require the nunbers in table below over the next 

10 years. This will be without the ratios of englneers to 

industrial wo:'kers and to J invc nfr:.cnt . 

In a chanaing envir(_,nnent for engineering activity, 

a high attri tirn: rate should be expected. In addition to the 

normal loss from death and retirement, there will be considerable 

transfer into other occupations. A norrial attrition rate of 20% 

is asswned. 

Number That 
Year Engineers Needed Attrition at 20~ Should be Added 

1965 1,120 
1966 1,260 224 364 
1967 1,418 252 410 
1968 l_.595 288 465 
1969 1, 79!., 319 518 
1970 2, 359 583 
1971 2, 404 657 
1972 2,555 454 738 
1973 2 '!~)74 511 830 
1974 3~233 575 934 
1975 3,637 647 1,051 



APPENDIX C - ENGINEERING CURRICULA 

OF NATIONAI, TECHNICAL CENTER 

CIVIL ENGINEERING 

SUBJECTS 

First Yco.r 

.Mo.therm.tics 
Physics 
Chemistry 
Technoloey 
Design 
French la.nc:uau-

a.nd Hecito.tion 

Total Hours 

Mntheno.tics 
Mechanics (rntfonal) 
Physics (general) 
Strength of Materials 
Descriptive Geonetry 
Gra.phic Design 

luncuase 
Technology 
Shopwork 
Testing 8,Dd Rec =L +;!':;~ion 

Toi.:. al 

Related Mnther.mtics 
Strength of Materials 
Topography 
Geology 

Hours 

Materials ancl Processes 

"iunbcr cf Hours 

Cln,ssroon 

180 
150 

90 
90 
90 
45 

--22. 
735 

90 
90 

165 
60 
45 
30 
45 
45 

60 

630 

30 
45 
45 
30 
75 

L[l.bora.tory 

90 
75 

90 

90 

60 

240 

60 

15 



SUBJECTS 

Hydy ,_ (~ ;,: 
Arc hit cc ru_r ·~: 
Metnlll1.z·;::/ 
Thern;:.:.l Mnt .. Jr s 
Electrico.l Technc:l:)gy 
Hyc;iene 
Political Ec::-:n. ~ nnd l\.dninistra

ti ve Law 
Testine ~nd Recitation 
Projects: of M~terio.ls 

Roacls 
l\.rchi.tecture 

Visits to cun:::;tTuction sites 

Tota,l Hours 

Nc•mogro,phy 
Reinforced nnd pre-stressed 

concrete 
Steel franes 
Bride;es 
Mari til~1c Works 
ilir bnses 

Rrtilroa,cls 
Electrico,l Tcchncl :·_:y 
8ity 
Topography ':'..E 

and RL~cj_ t:::.ti·::m 

(Fluvbl) 

Visits to construct tes 
PTojects: Elc:z:tr lco,l TcchnoJ :·cjy 

Ccmcrct. 

Toto.l Hours 

57 

Nur1bor of Hours 

Classroom 

90 
60 

30 
30 
60 
15 

60 
30 

30 

20 

30 
90 
30 
45 
45 
30 
90 
30 
30 
45 
30 

Laboratory 

15 

150 

150 

90 

240 



ELECTRICAL ENGINEERING 

SUBJECTS 

Sn.ne o.s Civil 

Political 
Administrative Lew 
Hydraulics (c;encro.J .. ) 
Hydraulics Forces 
Thcrno.l Motors 
Related Mo..ther.mtics 
MotnllurQ;y 
Testing cf Electrical Mo.chL1es 
Constructi:x1 nf Electri.co.l J!lD.chines: 
E}.ectrico.l Fittings 
Elcctrico.l Technology (senero..l) 

Electrico.l Men.surei;1ent s 
Elcctrico.l Mo.chines 
Testing o.nd Recitation 
Industrial and Electrical 

Diagro.ns 
Visits to Construction Sites and 

Fo.ctc.,rics 

Total }!._::·urs 

Electro-che~'1i.stry o.nd Electro-

Ro.div and Electr,»;ntcs 
Mechanical Calculo;thm o:f Enere:~y

cc~rryinc~ lines 
S crvo-nec hcrn.i 
Electrical C.::;,lculo.tion of Energy·~ 

carrying lines 
Encr0y Distribution 
Electrical Traction 
Te lee or;JYJtmicat ions 

Nunber of Hours 

Classroom 

30 
30 
45 
45 
30 
30 
30 
60 
60 
45 
90 
30 
45 
30 
45 

90 

735 

45 
60 

30 
30 

30 
45 
30 
30 

Laboratory 

90 

90 

___lQ 

210 



SUBJECTS 

Fourth Year (continued)_ 

Applications of 
Thcrnal Central Stations 
Equipment of Electricnl Central 

Stations 
Electrical Technology (general) 
Testing of Electrical Machines 
Concrete 
Testing nnd Rcci tat ion 
Conferences nnd Projects 
Electrical Measurenents 
Visits to Ccnstruction Sites anc1 

Factories 

Total Hours 

59 

Nun.ber of Hours 

Classroom Laboratory 

45 
60 

30 
60 
45 -: .120--
.re 
45 
75 

120 

60 

680 300 



MECHA.NICAL ENGINEERING 

SUBJECTS 

Swne ns Civil Engineering 

Third Year 

Hydraulics 
Political Econony o,nc1 

Adr.1i11istrative J...10vw 
Hygiene 
M.:'lther:iatics .:;,nd Descriptive 

Geol~1etry 

Mechanics 
Kinematics 
Chemistry - Metallurgy 
Technology of Construction 
Industrial D~sign 
Professional Technolocy 
Sbo:work 

Toto,l Hours 

Fourth Year 

Mathematics ::-~nd Descriptive 

Mechanics 

Technology cf construction 
Industrial Design 
Professional Technology 
Shopwork 

Total Hours 

60 

Nmnbcr of Hours 

Cln.ssroolil Lo.boro.tory 

60 

60 
15 

45 
116 32 

56 
47 32 
45 

2~'-0 
45 

300 

729 364 

20 
50 20 
75 32 
45 

240 
60 

735 

490 787 



APPENDIX D - CHARTER OF NATIONAL TECHNICAL CENTER 

Republic of Viet Nar:.1 

Ministry of Eclucation 

Decree No. 189 - GD/PC/NH 
the 1st of February 1961 
for the organization of the 
National Technical Center 
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The Minister of National Eclucation 

Decree: 

Item 1: The National Technic~:;,l Center of Phu Tho founclecl by the 

decree No, 213-GD on the ·'>f June 1957 is a new 

orcsanized as follows: 

Paragraph I - OrGnnization 

Iten 2: The National Technical Center includes: 

1) The following technical ancl professional departments: 

The Superior Public Works (C.E.) Department with -

The Engineer Section (superior level) 
The Technical Section (secondary level) 

The Superior Electrical Department with -

The En5ineer Section (su~erior level) 
The Technical Section (secondary level) 

The National Mechanical Engineering Department with -

The Engineer section only 

The Viet Nam Marine School with -

Section of Dec!: Officers (secondary level) 
Section of Mechanical Officers (secondary level) 

As our country proc;res , the Center !~lay be e2cpanclecl by 

2) The followin:?; lo,boratories ancl workshops: 

The physics laboro.tory 
The chemistry laborat,~ry 
The soil mechanics and strength of no..terio.ls laboratory 



The electrical laboratory 
The electronics laboratory 
The mechanical workshop and the electric

sec hanical workshop 

3) The sections co1m11on to the pre-cited organizations: 

Administrative office (secretariat) 
The board of expe1'ts 
The library 
The boarding house 

Paragraph II - J\.dr,tlnistration and Personnel 

Item 3: The National Technical Center is directed by a Director 

General responsible for o..dninistration, pedagogy, anc1 

technics anc1 is assisted by a Deputy Director. 

The task of the Deputy Director is to helJ_) the 

Director and temporarily replace the Director when he 

is absent. 

Item 4: To help the Director General in administration, there is 

an n.dlninistrative office (Secretariat) directed by the 

Chief of Services" 

The adntlnistrati ve office includes the following 

services: 
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l\.d.ministrative paper work: letters, personnel (dossiers), 
students (dossiers), library 

Accounts: salaries, scholarships 
Social and Sports: take care of current socio.l questions 

and organize physico,l ec1ucation for the students , 

The personnel section of the a.cl.mini strati ve office 

includes: 

A number of secretariesJ accountants, typists 
Other enployees depending upon the needs 

Item 5: To help the Director General of the Center in the planning 

of technics and .specialization, there is a Board of Experts 
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constituted by a nunber of Vietnamese professors or technical 

experts o.nc1 a number of foreign experts sent by friendly 

countries through proBrnms of technical aid. The Experts 

are headed by a Chief of the Board and aid directly in 

the organization of the Center to: 

Determine the prosrans of the different Departments 
of the Center 

Study educational methods 
Collect educational documents 
Assist in the project of settling or completing the 

laboratories o.nd workshops 

Item 6: Ea.ch Depa.rtnent of the Center is directed by a Director. 

To help the Director of each Department there is a Proctor 

and experts and office employees as needed. 

The Teaching Staff: 

Item 7: While the status of the teacher of the Superior Technical 

Education is not yet established, the teaching staff of the 

National Technical Center includes the instructors of 

different branches of the University, of the secondary 

school, a.nd of the engineers. 

Item 8: The instructors of the National Technical Center are 

enployed by the Ministry of the National Education upon 

the proposal of the Nationa.l Technical Center after they 

have asked for the advise of the Board of Technics o.nd 

Pedagogy, 

Pa.ragra;ph III - Different Bon.rds 

Iten 9: The organization that manases the National Technical Center 

is the adrainistration and con:pletion (trustees) board 

including: 



Thi2 Minister of the National Education 
en' his representative . 

The Representative of the Ministry 
of Public Works and Conn~unication 

The Representative of the Ministry 
of Econor:1y .. . " .. .. . . . . 

The Director General of the National 
Technical Center . 

The Dean of the Faculty of Science 
of Saigon 9' 0 .. • 0 • 

The Deputy Director of the Center . 

The Directors of the different 
Depurtnents of the Center , 

The Chief of the Board of Experts 
of the Center , . . . . . . 

The Chief of the administrative office 
of the Center . , .. . , . . , . . 
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President 

Member 

Member 

· Men1.ber 

Mei:1ber 

Member 

Member 

Member 

Member 

The task of the Acl.ninistration ond Co1:1pletion Board is 

to study all rileasures relating to the manage1:1ent and 

expansion of the Center and to discuss the necessary 

supplies, 

The Aclninistration and Co1:1pletion Board should have 

at least one neeting each year and additional meetings when 

the President of the Board judges that it is necessary to 

do so. 

Item 10: The ore;anization that directs education at National 

Technical Center is the Technics and Pedagogy Board including: 

The Director of the National Technical 
Center . President 

The Director . , Member 

...... - .. -
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Tbe Directors of different Departments 
of tbe Center . . . . . Member . 

Tbe Chief of tbe Board of Experts of 
the National Technical Center . . Member 

Item 11: The orgn.nizntion that directly directs the education 

at each Depnrtnent is the Cor:u:1ittee of Professors of the 

Depart1~1ent that includes: 

The Director of the Departr:ient Presic1ent 

The Representative of the National 
Te•hnical Center • • • • • • • • • • · Member 

All of the Professors of the · 
Depar~ment • • • • • • • • • " . • • Member 

The Proctor of the Department • • • • • Member 

The task of the Committee of Professors is to examine 

the problems of education relating to the Department only, 

and to propose the disciplinary punishment for students 

(in which case the Committee of Professors will include a 

Representative of the Students). Proposals of the Committee 

of Professors shall be approved by the Director of the 

National Technical Center before they may be executed. 

The Committee of Professors shall meet at least 

once every three months and additionally when the President 

judges that it is necessary. 

Item 12: These Boards and Committees replace the ones previously 

existing at the National Technical Center. 

Item 13: The Chief of Cabinet, the Secretary General of the Ministry 

of National Education and the Director General of the National 

Technical Center Bhall execute this decree in accordance with 

their functions. 
Said on the 1st of February 1961, 
The Minister of the National Education 

Signature: TRAN HUU THE 



APPENDIX E - PLACEMENT OF GRADUATES 

OF THE CLASSES OF 1962, 1963 nnd 1964 

TOTAL ENGINEERING 

PLACEMENT l 9 6 2 1 9 6 3 1 9 6 4 
!'JO• % No. % No. % 

Gover:nrJ.ent 21 42.0 16 33.3 27 57.5 

Privo.te 
Enterprise 8 16.1 13 27.1 9 19.1 

-· 

Arny 18 35.9 15 31.4 7 14.9 

Foreign 
Countries 2 4.o 3 6.2 4 8.5 

Misc. or Un-
accounted fo~ 1 2.0 1 2.0 0 0 

TOTAL 50 100.0 48 100.0 47 100.0 
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TOTAL 

No. °lo 

64 44.2 

30 20.6 

4o 27.6 

9 6.2 

2 1.4 

145 100.00 
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CD/IL ENGINEERING 

1 9 6 2 1 9 6 3 1 q 6 4 TOTAL 
PLACEMENT --

No. % No. % No. No. 7o 

Governnent 7 33.3 6 35.3 15 79.5 28 49.0 

Private 
Enterprise 2 9.5 1 5.9 2 10.3 5 8.7 

I\.rny 10 47.7 7 41.2 1 5.1 18 31.5 

Foreign 
Countries 2 9.5 3 17.6 1 5.1 6 10.8 

Mis. or Un-
nccounted for 0 0 0 0 0 0 0 0 

TOTJ'i.L 21 100 17 100 I 19 100 57 100 

ELECTRIC!\L ENGINEERING 

1 9 6 2 1 9 6 3 1 9 6 4 T 0 TA 1 
PU CEMENT . . Vfo % No. /o No. % No .. No. 

-

Governnent 7 50.,0 8 53.3 11 61.2 26 55.2 

Privnte 
Enterprise 2 .2 3 20.0 1 5.6 6 12.8 

Arny ~. .6 3 20A0 5 27.6 12 25.6 

ForeiGn 
Countries 0 0 0 0 1 5.6 1 2.1 

Mis~. or Un-· 
nccounted f 01 1 7.2 1 6.7 0 0 2 4.3 

TOTAL 14 100 15 100 18 100 47 100 
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MECHANIC1'11 ENGINEERING 

PLACEMENT 
1 9 6 2 1 9 6 3 1 9 6 4 T 0 T A L 

Noo 3 % -No<! No. No. % 

Governnent 7 46.7 2 12.5 1 10.0 10 24.4 

Private 
Enterprise 4 26.6 9 .2 6 60.0 19 46.3 

Arny 4 26.7 5 31.3 1 10.0 10 24.4 

Foreitjn 
Countries 0 0 0 0 2 20.0 2 4.9 

Misc. o:r Un-
· ·countecl for 0 0 0 0 0 0 0 0 

TOT/lli 15 100 16 100 10 100 41 100 



APPENDIX F - SAMPLE EXAMINATIONS 

BACCALAUREATE EXAMINATION 1964 - SECOND PART 

(Corresponds to High School Graduation) 

CHEMISTRY AND PHY'S ICS 
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Chemistry: The students have to answer the 3 following questions: 

1. Methods of analysis of an organic compound. 

2. Actions of chloride on Methane (cH4), Ethylene (C2H6) and 

Acetylene. 

Physics: 

1. WHh an alternating current of voltage: 

v = llOv-2 sin 314 t, we mount successively: 

A pure resistance R, a self-induction L, a capacity C. 

In all the three cases, the effective current intensity 

is meo,sured to be 1, 1 &1p. Calculate R, 1 And C .. 

2. Now, we mount R, L and C in series with a current of the 

sm:ie voltage as the preceding one. Calculate the intensity 

of the current ancl the voltage at the ends of each i·mrt 

of the circuit. 

3. Under the s rune voltage v, we r10unt in paralel the fallowing 

circuit (see figure). 

c 
Write the expression of the main current intensity. 



MATHEMATICS - ·:ENGINEERING) 

3 hours 

I. Let a plane pc;,ss by two perpendicular axes Ox and Oy. Take a 

II .. 

point I havtng coordinates ( u, v) and a point M having 

coorcUno.tes (x, y)o Homothecy of center I and ratio K 

transforns Minto M
1 

(x , y ). Rotation of center 0 and 
1 1 

angle Q transforns M
1 

into M
2

(x2 , y2). 

1/ Calculate (~, y1 ) in terms of (x, y); then 

calculate (x2 , y2 ) in terms of (x1 , y1 );deduce (x2J y2) 

in terns of (x, y)o Find the invariant point J of that 

successive transformation. Besides, give also a geometrical 

method to find J. 

g/ As above, given a point I, we have a corresponding 

point J, (Kand Gare given numbers). Show that there is 

a definite operation tran ~orraing I into J depending u1iquely 

on K and El. Determine this operation when K=2 and Q::::: TI 
3 

]./ Suppose I describes a straight line; find the locus 

of J and that of the point symm.etrical to O with respect t8 

IJ., 

..l ~M, >&i~r.:; 
! \ 1\f\2 

D 1~~-c 
Let ABCD be a square having sides equal to 1. Let I be the center 

of AD, and M be a point on DC. MA and MB cut IC o.t M
1 

and M2. Let 

DM= x, calculate the area of triangle MM.i~ in terms of x,, Plot this 

function when x varies fror,1 o to 1. 
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4. Assume the given self-induction·L has a len13th of 54 cm 

2 
and a nuraber N of locps; the nean section area is 15 cm • 

Calculate No. 

5. We want to nake the capacity C of the 1st question with 

mica sheets (thickness O, 2 rrr.1; area o, 72 ) and 

aluninun sheets of sane area. Calculate the number of 

nica sheets. The dielectric power of nica is known to 

be 8. 



ENTRANCE EXAM - AUGUST 9, 1965 

Tit1e: 2 hrs • 30 min. 

PHYSICS - (ENGINEERING) 

72 

I. Let it be an electrical circuit conposed of a resistor R, n 

capa.ci tor C and on inductor L in series with o, sinusoidal power 

source having on effective e.n.f. value V fixed oncl. a variable 

frequency. Calculate in tern1s of R, L, C the frequencies FR, 

Fl, Fe, of the source at which: 

[1,. The voltnge across R is raaximurn. (Fr). 

b. The volt~e across L is no.xi.t1urJ (Fl). 

c. The voltae;e across c is nnxir.Jt.m. (Fe). 

II. A segrnent of conductor having length 1, nass m, resistance R 

nay glide with no friction while reno.ining horizontal, on two 

parallel conductinG wires placed tilted a.t an one;le g with 

respect to the horizontal pl~ne. The two pa~allel conducting 

wires have resistance neeligible with respect to R, and are 

connected electricnlly at the lower end. The whole systen is 

in a uniforn r:w,Gnetic intensity B pointed vertically. At 

first one lays the see:,1"L.1ent of' conc1uctor perpendicular to the 

other two parallel conducting wires then releases it with no 

initial velocity, a velocity v is ro._piclly reached for the 

segment of the conductor. 

1,/ Calculate the value of the induced e.m.f. 

g/ Find the direction, sensa, and r.1agni tude 

of the electrono.gnetic force acting on 

on the segment of.. conductor. 
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1./ Value of v? 

III. At a definite plnce, one observes a conpound pendulun L whose 

period is T == 2 seconds if it osci.llo..tes in vacuun, and, T if 
0 

it oscillates in a gas K. 

1. Aclnittine; thnt the difference between the two periods 

is due to Archinedes' lnw of push, calculate Tin 

terns of T nnd r; r beinB the ratio of the specific 
0 

nnss d' of the sas to the specific mass d of the 

pendulum (r nee;ligible with respect to 1). Calculate 

T, if density of K with respect to air is 0.518 and 

density of 1 with respect to wnter is 1.675. 

2. Pendulw:1 1 o.nd o, second identical one oscillate in 

two parallel plo..nes; but 1 does it in vo..cUUlll and the 

latter in go.s K. Show that the time between two 

coincidences cnn be seen as inversely proportional 

to r (r <: <: 1). Calculate this tine with mmerico,l 

values given above. (Specific nnss of air is 

1.293 g/l). 
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ENTRANCE EXAM - AUGUST 10, 1965 

Ti.rae: 1 hr. 30 rain. 

ELECTRICITY - PROBLEM (ENGINEERING) 

I. Let it be a voltage U=l55.5 sin 314t across two points A and B. 

Between A and B one connects in series a resistor R = 5 and a 

pure indicator L = 0.016 heavy. 

a. Calculate the value of current in R at time t. 

b. Calculate the r.n.s. voltage across A and B, and the r.n.s. 

current I. 

c. Now, between A nnd B are connected in series the resistor R, 

the inductor 1 and a capacitor C (connecting wires have 

negliGible resistance). 

Calculate C so that the current in the circuit will 

be in phase with the voltage across A and B. 

d. Knowing U = 110 volts, calculate the effective voltage Ur, 

Ul, Uc across the resistor, tl1e inductor and the capacitor. 

Suppose the sinusoidal source is replaced by a direct current 

source so that the voltage between A and B will be again 

110 volts, what will happen to Ur, Ul, Uc in steady state? 

II. 
/ Between A and B a circuit as 

as follows is set up: 

A co.pacitor C is put in i:m.rallel 

L 
to o. resistor R and then the whole 

/ 
thing in series with a pure inductor L. 

Across A and B is then applied a 
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sinusoidal voltage of angular frequency W. U is for effective 

voltage across A and B; and I is for effective current in R. 

n. Calculate I in terns of R, L, c, W. 

b. Condition fer I not depending on R? 



APPENDIX G - SHORT HISTORY OF THE SCHOOL OF CIVIL ENGINEERING 

Prepared by Nguyen Thanh Toan 
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The School of Civil Engineering of Viet Nam was founded in 

1911 at Hanoi (North Viet Nam) by the French and referred to as the 

school of Public Works. At the beginning, the aim was to form only 

a subordinate class of technicians, something like the foremen; the 

leading class (engineers) was to be fulfilled by the French people. 

But as tine went on, the development of the country needed more and 

more engineers in Public Works, nnd the School of Civil Engineering 

opened a higher section for technicians and engineers. 

The development of the School of Civil Engineering can be 

sm1unarized as follows: 

From 1911 - 1937: Period of fon1ation of a subordinate class 

of technicians (foremen, draftsmen, operators in surveying, etc.). 

From 1938 - 1942: Formation of technicians class (secondary 

level). These technicians, when they had worked for a long time 

years for example) could become engineers by appointment or by 

professional examination. 

In 1944, the French governor of Viet Nat1 signed an official 

act proclaiming that the School of Civil Engineering of Hanoi be 

organized in order to produce Vietnrunese engineers and other 

Vietnar1ese classes of technicians. 

The conditions to enter the School, the length of study, and 

the progrmmne were not the srune as they are today. Essentially, 

they pernitted a lower level and a lighter progrrumne. 
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The Act of 1944 was very important because it formed the basis 

of all the later changes nnd nodifications of the curriculum of the 

School. 

In March 1945, because of the struggle of the Nationalists 

against the French, the School wns closed. 

In 1947, the French reopened the School of Civil Engineering, 

but this time at Saigon. 

In 1950, after Viet Nrun declared herself independent (1949) 

the School of Civil Engineering was transferred to the Vietnamese 

Government by the French Goverrunent. 

In 1957, the School of Civil Engineering was integrated into 

the National Technical Center with its present buildings. 

In 1958, a new regimen with a completely new curriculum for 

the engineer studies was instituted. This new curriculun was 

conceived to produce engineers with approxli~ately the sarae standard 

of knowledge as the engineers from foreign countries. 

It is to be noted that before 1958, under the old curriculum, 

the engineer-students and the technician-students had the SaLie 

three-year program. At the c::nd of the third year, the brilliant 

students had to study one more year to becoE1e cngi neers, the others 

were technicians. 

Another feature of School of Civil Engineering is that 

it has a minor section of surveying-engineers and technicians in 

addition to the Civil Engineer students. 



Dat~ on the nw:1ber of gro,duntes of the School of Civil 

Engineering dates back to 1956. 

: : : : : : 
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: : 
Year :56-57:57-58:58-59:59-60:60-61:61-62:62-63:63-64:64-65 

Civil Engrs 19 2J. : 17 14 17 22 
.. . ' . 

Surveying Engrs 8 5 l+ 3 5 3 

Civil Tech'n 69 30 23 23 24 23 25 

Surveying Tech'n 6 17 12 10 11 8 12 7 9 
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APPENDIX I - COMPOSITION OF SURVEY TEAM 

Dr. J. Morley English, Professor of Engineering, UCLA; Consultant 

to the Engineering Advisory Council of the Regents of 

the University of' California on long-range planning for 

the needs for IDngineering Education in the State of 

California; Consultant to the U.S. Navy on an economic 

replacement policy for power generating equipment; 

related experience included Director of Engineering 

Research, UCLA; Fullbright Scholar in rrurkey. 

Dr. Thomas E. Hicks, Professor of Engineering, Dean for Graduate 

Studies in Engineering, Director of the Nuclear Reactor 

Laboratory, UCLA; Consultant to the lni ted States Atomic 

Energy Commission on nuclear engineering education; 

formerly professor of Engineering, Gadja lflada University, 

Djogjakarta, Java, IndonBsia. 

Professor Wesley L. Orr, Team Leader, Professor of Engineering and 

Head of the Division of Engineering Design, Management 

and Planning, UCLA; Hember of the Board of Advisors, 

SEATO Graduate School of Engineering, Bangkok; has been 

a consultant to AID on engineering education in Asia; 

was Campus Coordinator, AID-UCLA Gadja Mada Indonesia 

Project; has worke.cLin--Paici:stan, Indonesia, and Thaila11d. 
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Dr. Ralph J. Smith, Professor of Electrical Engineering, Stanford 

University; First Denn of Engineering, San Jose State 

College (1945-57);, responsible for curriculum planning, 

building '-"-'""''_,..._,_.,,.,,, faculty recrui tnent; Advisor on 

Electronics to Department of Education, Republic of 

the Philippines (1957-58); now responsible for 

undergraduate curriculwn, laboratories and advising 

at Stanford University; his book ENGINEERING AS A 

CAREER used at over 100 schools in United States. 
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