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PREFACE

in response to a tequest from the Government of the Republic of Indonesia,
the Government of Japan hat decided to conduct a Basic Design Study on the
pProject for Providing the Bgquipment for the Higher Bducation Development
Support and entrusted ' the study to the Japan International Cooperation
Agency {JICA}. JICA sent to.Indonesia a survey team headed by br. Fumio
Nishino, Professor of Faculiy of Engineering, The University of Tokyo, from

august 14 to September 6, 1990.

The team exchanged views with the officials concerned of the Government of
Indonesia and conducted a field survey. After the team returned to Japan,
further studies were made. Then a mission was sent to Indonesia in order

to.discuss the draft report and the present report was prepared.

I hope that this report will serve for the development of the Project and
contribute to the promotion of friendly relations between our two

countries,

¥ wish to ewpress my sincere appreciation to the officdials concerned of the

Government of Indonesia for their close cooperation extended to the teams.

January, 1991
Eronrentia %MW

Kensuke Yanagiya

President

Japan International Cooperation Agency
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SUMMARY

. The DGHE of the"Repuinc‘of Indonesia has given prime'importance to the
reinforcement_and expansion of higher education since the beginning of the
19805, Recently, there is a tendency towards the reinforcement of highet
education in the sciences and engineering fields, especially the outside of

Java.

The present proiect is for the provision of studenL experzmental equipnent
to englneerlng departments of 1Y target unlver31t1es of sSumatera and
Kalimantan. It will form one of the support1ng arches of the HEDS Program,
and so complement the joint Japanese-American Proaect already underway for
the support’ of hlgher qualification acqu131t1on by young teachlng staff, A
request has been made by the Indonesian government to the government of

‘Japan for grant aid for the realization of the Project.

Upon thls request the Japanese government made a prellmlnary survey in
‘relation to the above HEDS project and decided to conduct a basic desan
study on the provision ‘of equipment under a grant aid, The Japan
International Cooperation Agency despatched a Basic Design Study Team on

grene aid coeperetion to Indonesia from August 14 to September 6, 1990.

In'the”BaSic pesign Study on the Projeet for Providing the Equipmnet for
the Higher Lducatlon Development Support f{the Pro;ect), an evaluation of
the requested equlpment ‘a study of the maintenance and management systems,
ané a study of the equ1pment layout plans vere carried out for the 35
departments of the engxneerlng faculties of the 11 target universities in

order to confirm the details of Japanese grant aid cooperation.

In particular regard to the requested equipment it was agreed that equip-
went for 5= 1 grade stndent in the engineering faculty and experimental pur-
‘poses only was to be’ 1nvolved._ Therefore, during the Basi¢ Design Study
including the on site survey and following office analysis in Japan, the
ana1y31s "of the curricula ana practlcal trainlng courses currently con-
ducted in the 11 target un1ver31t1es, 1nvestlgat10n on available equipment
.and equlpment to be provided through multilateral and bilateral assistance
foz some of the target unlver51t1es were carried out in order to determine

what equipment should be provided to the 11 target universities.



Equipment selection for the target universities required the elaboration df
models of laboratory practice and a equlpment details because of- the lack
of experiment guidelines widely applicable for all of the 11 target univetu
gities., However, as the experlmental courses, 1evels and current. equipment
completeness etc, vary inevitably one unlversity to another it was decided_
in response to a request from the DGHE to evaluate the following two caSe_

proposals for the Basic Design;

Case 1 Equipment selection required on a purely academic evaluation
taking into account the curricula, laboratory study, available equipment,
and equipment received through other assistance organizations of the target

departments.

Case 2: Equipment selection taking account of-practical factors ihcluding
'the particularities of the target universities and departments, the degrees
of fulfillment or ;nsuff1c1ency of $-1 grade laboratory and experlmental

equipment and the policies of the DGHE.

on the basis of discussions held with the DGHE, it was decided ta ptOPOSe

Case 2 in the Basic Design for the Proiject,

The Executing Body of the project is the DGHE of Indonesia. The DGHE is
the executive body for the above mentioned HEDS project and has aitéédy

initiated the activities of implementing of HEbS profect. 1t is considered
necessary Lo establish an project management office similar t6 the Pﬁo in

the event of grant aid being made available for the Project,

Construction of Buildings under assistance programs from the ADB and
Germany are still in progress at some universities and so progect 1mplemen~
tation will need to be co-ordinated with construction schedules sq it is
congidered appropriate to divide the provision of equibment-into two pha~
ses, The universities concerned are namely University of Syiah Kuala,
University of Sriwijava, University of North Sumatera and _Nommensén
University which are to be implemented in phase Ii. The Univezsityrof
Andalas, University of Lampung, University of'Lambung Mangkurat, UhiVetsity'
of Panjungpura, University of.Medan Area, Dharma Agung ﬁnive;sity and- the

Islamic University of North Sumatera will be implemented in Phase I'grchp.



Table Hajor .Equipirant to be Provided and Implementation Phase For 11 Target Universities
No, Ta:getIUniversities Depacrtment Major Equipment to be Provided Phase
1,1 andalas Univi 7 Civ;l Land sSurveying Equipment, Hydraulic Exp. App. :
' {Naticonal, Padan Cit
¢ 1'_‘ ‘ v Mechanical ] Haterial Testing Equipment
: ERLER . . N
| untv. of pampung [owir | ot Weshanios Bip R fprent, Hoad festiny
{Nationa}, Bandar Lampung H— guipment  Conc esting Rqulpme 1
cieyy © " Management | Personal Computet
RUCE _ Land Surveying Equipment, Soil Mechanics Bxp.
"3..1 univ. of Tanjungpura Civil Eq::gﬂi?z,anad§Conccete Testing Bquipment,
.} (¥ational, Pontianak City) - ydraulic Exp. App. 1
: Electrical | High Voltage Testing App.
4, bupdy, of Lambung Hangkurat ) Land Sutveying £quipment, Soil Hechanics
{Hational, Banjarmasin Civil Bquipment, Road/Concrete Testing Equipment, .
city} Hydraulic Exn, App.
' civil Personal Computer
. wWork Shop. Equipment, Material Testing Equipment,_
5. | Univ. of Hedan Area Hechanica; Flow Exp. App. : 5
o ¢ dan — ~ £ :
(vrivate, fedan City) Electrical | Personal Computer
Industrial | Personal Computer
Civil Persbnal Computer
Mechanical | Material Testing Equipment, Tools
6. ! Dharma adun Univ, .
(Private, Medan City) Electrical | Personal Computer 1
Mining Personal Computer.
Industrial | Personal Computer
. Land Surveying Equipment, Soll Mechanics Exp.
civil Scguipment, Hydcaulics Bxp. App., Concrete
iq { Islamic Univ. of Testing Equipment -
" | Horth Sumatera Mechanical | Personal Computer
{Private, Medan City} '
Electrical } Personal Computer
Induét:ial Personal Computer
- - - . -
: civil Land Surveying BEquipment, Cencrete/Soil
i Mechanics Testing Equipment
) i i ial i Equi t, Too
3. | univ. of syiah Kuala hHechaqxcal Material Testing Equipment, Tools .
: 1 . Cit B 4
{National, sanda Aceh } ¥) Chem}cal prying Egp. tpp., Flow Exp., App.
Hanagement § Personal Computer
Civil Land surveying Equipment
Mechanical | Material Testing Equipment
9, | univ. of North Sumatera ; X
: : ment II
(National, Medan City} Blectrical | High Veltage Testing Equipmen
Chemical Laminar Flow Exp. App., Filtering Exp. App.
Process Design/Plant Layout Equipment,
Industrial Statiscics Bxp., ApP.
civil Land Surveying Equipment
) . Hechanicai Material Testing Equipment
10. | univ, of Sriwijava . : "
h . ; Blectrical | Basic Electric Bup. App., High Voltage Exp. App. 1z
(National, Palembang City) j P. RPP-,. H19 9 P
Chemical prying Exp. App., Material Handling Exp. App.
Hining Personal Computer
. Ccivil Persgnal Computet
11. { Nommensen Univ, .
Pei{-s0n omputer II
(Private, Medan City) Kechanical | Personal Comput .
Blectrical | Electronics and Telecommunication Exp. Equipment
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the Project will contribute by complementing the

As shown in the above,
improvement in the quality of

HEDS project already underway and effect an

engineering education in the regional sniversities of Sumatera _and

Ralimantan, and thereby contribute to the development of iﬁdusttial tech-
nology and science technology by upgrading englneers in Indonesia.- It is

therefore desirable that the PrOJect should be promptly 1mplemented

However, 1n order to ensure that the full efﬁect and benefit is reallzed by:
the project's implementation it is important that Indones1a would con~

centrate its own efforts on the following points:

*{1) &assurance of Teaching staff

It is desirable that attention be given to aveid any interruptions in
the experimental guidance given to students which might result from.
the overseas training of teaching staff which forms part of the long

term program of the target universities for assuring relevant teaching

staff.
{2} assurance of Running Costs

The equipment to be provided under the Project is basic Pxpetimental.
equ1pment for S-1 grade and covers a wide range of student experlment.-
the assurance of adequate _runn1ng costs is therefore essentlal.
puring the discussion with the DGHE during the Basic Design Study it
was agreed to exclude such items as glassware and tools which could
eagily be éupplied within Indonesia. It is considered necessary that
the DGHE be in close contact with the target universities during the

implementation of the Project,
{3) Assurance of experimental guides and equipment manuals

Some of the target universities still continue to lack a_cdmplete'pron
vision of experimental guides and this needs to be rectified.
Further, the manuals or instructions crigiﬁally provided for a Certéin
amount of the equipment which was received under previous multilateral

and bilateral assistance to the target universities have been lost and -
consequently it is impossible to maintain the eqnipmeqt Therefdre,s
it is desirable to give due attention to the storage of equlpment.

1nstructions and manuals in the future,
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CHAPTER 1 INTRODUCTION

The project proposed as a joint project of Japan and USA aims at upgrading
' thenlevelrbf highér-eduéation in Sumatera and Kalimantan as a part of the
:egioﬁalrdev910pmeﬁt pfcgramme of the Indonesian Government. It consists
of the'Eollowing'programmes: ‘to support training of teaching staff of the
faculties of engineering of the 11 universities in Sumatera and Kalimantan
'at_an apptopriaté'domestic institution, to train higher degree holders for
six months in Japan, organization of workshops and semina:s on present
methods'of.enqineefing education, recent topics in science and technology
etc. _on april 12, 1990 R/D on “Higher Education bDevelopment Support
(HEDS)‘ Project was signed bf'the Japanese Government and the Indonesian
deerhment anﬁ'an agreement was reached on provision of Japanese experts,
acceptance  of Indonesian trainees in Japan, - and provision of equipment

necessary for training at the domestic institution.

the Japanese qovetnment also decided to make a Basic Design Study on a
grant aid for the provision of equipment to the universities which are
included in the HEDS project since the provision of equipment is a critical
_component to achieve_the objective of the'HEDS project., JICA dispatched a

Basic Design Study Team to Indonesia in August 1990,

The Team discussed with the officials concerned in Indonesia on the
requests from Indonesia and made surveys on the existing equiphent, curri-
cula, sites,'buildings and facilities. The major points confirmed by both
parties in the course of discussions were summarized in Minutes of
Diséussioﬁs {Appendix 3).

The results of the on-site survey were further analyzed in Japan by the

Team,

This'réport summarizes the results of the Basic Design Study on the Project
for Providing the Equipment'for the Higher Education Development Support in

the Republic of Indonesia.












CHAPTER 2 BACKGROURD OF. THE PROJECT

7.1 Presént Situation of Higher Bducation in Indonesia
2,1.1 outline of the Higher Education Sector

The higher education sectorl/ in Indonesia consists of general unmi-

. vergities (4.5 years course), teacher's education colleges (4 to 5
years courée) and _palytechnic and diploma universities (3 vyears

course).

At présen; there are 45 national universities including 10 teacher's
education collegés { IKIP: _Institute Keguruan Ilmu Pendidikan). In
rgpent years_ZG polytechnics were established to proauce skilled
techniéians and engineers, Furthermore 6.polytechnics are being

established.

The number of students in pational universities and other national
institutions is about 700,000 in 1989/90.

The number of private universities is 872 and the number of students
is'about 1,100,000, The students of private universities comprise

61.1% of the total students of 1,80¢,000,

The nuﬁbers of credifé_ to  obtain degrees and years required to
:complete a coursé at general universities are shown in Table 2-1.
Thére are ihree‘kinds_qf degrees; §-1 {sarjana-1) which is equiva-
'lént' to a bachelor's degree, S$-2 (sarjanaQZ) equivalent to a

master’s degree ana g-3 (Sarjana-3) eguivalent to a Phb.

The'dist;ibution of students among faculties is as follows: 36% in
faculties of social séiences, 30§'in faculties of eduéatiqn, 12% in
féculties of agficulﬁu;eL 12¢ in faculties of engineering, 5% in
faculties of natural sciences and 5% in faculties of medical scien-~
ces, -The small proportions of éngineering and natural science are

noted,

Note: 1/ Refer to Appendix 13 regarding the educational system of

indonesia



The numbers of teachers holding degrees at national universities are_

shown in Table 2-2, Holders of §~-2 and S$-3 degree are only less

than 18% of the total.
re than universities in other regidns. The universities

in which more than 20% of the teachets hold higher degrses arte
indonesia (31%), University’ of Agriculture Begor
y Bandung (46%), Gadja Hada Univer31ty :

The universitxes in Java have more hlgher.

degree holde

University of
(41%), Institute of Technolog
{37%), Hasanuddin University (26%), Padjalalan University {21%),

Airlangqga university (27%), Brawijaya Univercity (20%) 'and Syiah

Kuala University (21%) which is included in the HEDS prcject.

There are ten universities in which from 10% to 20% of the teachers
hold higher degrees. Most of them are IKIP. 'University of Andalas
belongs to this group and 19% of its teachers holds higher dedrees,

Universitiese in which less than 10% of the teachers has higher

degrees are 29 and most universities in Sumatera and Kalimantan

belong to this gqroup.

The higher eaducation sector is administered by the Directorate
General of Higher Bducation (DGHE} of the Ministry of Education and

Culture (MOEC].

The budgek of the Ministry of Education and Culture consists of
General Account and Development Budget. In the Replita IV period,
the General Account of the MOEC was 6% ofrthe total National'Generél
Account and the Development Budget was 7% of the total National

pevelopment Budget. The amount is increasing every year.

The budget allocated to the primary and secendary educatlon seqtor
has been proportionately higher than that to the hlgher educatxon_
sector. However, since the Repellta TV started the percentage of

the higher education sector budget increased in the MOEC,

The Genetral Account budget of the higher edacation,sector-WAS 592
biliion Rupiah and the Development budget was 127.1 billioﬁ rRupiah
in 1988/89 fiscal year. The increasing rate over the previcus &éar

is 15% and 71% respectively. ' 7



Table_2~1 Credit load and exbécted time
- in years for three prograns

Progran | Standard international Number of Credits Expected time
' te:minology in years
-1 Bachelor 140 - 160 4.5
$-2 | - Master 40 - 50 2 - 2.5
-5 -3 _ Boctorate 40 - 50 3 -4
Table 2-2 Numbers of lecturers by their -
-qualifications (1988/80)

Qualification Numbers of lecturers | Percentages (%)
Dipolma & 303 -
Bachelor 27,040 75
Bachelor of Hedicine” 2,050 6
Haster 4,449 12
Haster of Y¥edical Faculty 208 -

* Doctorate | 1,744 5
Others 124 -
Total 358,923 108




2.1.2

(1

{2}

(3)

4)

{5)

1ssues of Higher Education

pespite the implementation of various policies by DGHE in recent

vears, many issues related.to the quality of teaching stafﬁ, unﬁvera

sity administration, education budget, inequalities in_eduqational o

opportunities, and a gap between un;versity education and needs of

the economy and society cont1nue to exist and r@quire redzessing.

In addition to the shortage in number of.graduates from ehginéering

and science departments, the quality of the graduates is not up to

the standard required by industry. There is a gap between the

actual quality of graduates and the actual socio-economic reqqi;e-
ments, rather than any 1nadequacy in the number of g;aduates. ;t is

necegsary to upgrade the quality of practical subjects in curricula

of engineering and science courses.

There are regional inequalities in opportﬂnities for higher aduca-

tion, Tt is necessary to upgrade the quality of national and pri-

vate universities outside Java and to increase opportunitles for

higher education outside Java.

The budget for higher education is gradually increasing. However}
the inCreasing rate of the number of students surpasses it.: ' The
shortages of educational facilities, educational equipment and books

etc. are serious.

There is a shortage of operating and'maintenance funds fdr the indi-
vidual universities. There are numerous cases of suspension of
operations due to a 1éck of spare parts for the educatiénal equip-
ment which has been annually expanded in recent vears, and a shor-
tage of operating and maintenance funds such as those needed for-

repairs.

A problem involving the DGHE and administration of the individual
universities is the need to assure teaching staff numbers and
upgrade their quality in the universities outside of Java. The
number of staff holding degrees above M.Sc. is deficient-and.this

represents a considerable problem,



(6)

(7

(8)

A problem confronted in the administration of educational policies

and of individual Universities is the increase in the number of drop

outs and of students resitting years. While a degree course nor-

mally requires 4,5 years there has been a large increase in students

requiring B years to graduate,

There afe equipmént_shortages and deficieﬁcies in research facili-
ties at many universities which function as open universities and
carry -out commissioned tests as a contribution to society and
industry. This sitﬁation als0 acts to hinder efforts at raising the

morale of teaching staff in the universities.

With regard to the administration of universities there is a shor-

- tage. of specialists equipped to deal with the planning, admi-

.nisﬁration and evaluation of curricula and practical training

courses, the capital goods administration, educational planning, and
research management, A comprehensive university administration

programme does not exist.
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2,2 outline of Higher gducation Development Program

2.2.1 Government Policies for the Highe

(1)

{2)

r'Education Sectar in Repelita v

a V the major areas indicated €£or the higher . education
otion of industrialization in the agrxcultural

In Repelit
sector are the prom
and information sectors.

The following policies are aimed at in education.

Lines of Development to be followed in National and Private Higher

Education

It is considered necessary te make appropriete adjustments in iihe
with changes of the condition in the human resources and funds in
the higher education sector, irréspective of whether national or
private. For example, even in the cases of private universities
which only have single faculty S-1 grade courses it is neQeSSary to
ensure that the core curricula is observed and moreover that a
reform'of curricula in the private universities be carried out in
the Repelita V period which will bring these into line with the
national universities, Such changes can be expected to result in a
complementary reinforcement of development between the national and

private university sectors of higher education.
Upgrading the Quality of Higher Bducation

It is necessary to reform the administration of higher education
institutions so that they may manade the funds and resources at
their own judgement, depending on their management ability and deve-

lopment level.

To this end, ten postgraduate courses will be set up to train admi-
nistrators and management staff and to let them obtain $-2 or §~3
degree. The priority will be placed on the training of teaching

staff in the higher education institutions outside of Jave.



(3)

(4)

puring the Replita Vv period, together with the use of Inter
Uﬁiversity_Center and study abroad programmes, 33,000 students are

”expécted to obtain 5-2 or'sm3 degree in the exiéting postgraduate

programhe. Of these, 26,000 students will be in the fields of

science and technology.

- aAfter the completion of the Replita V, namely in 1993/94 the number

of teaching staff in national and private higher éducation instity-
tions will be 51,000, an increase of 55.8% over 1988/89 in which the
numbef-wés 58;400. of 91,000 of teaching staff, 59,000 will be
placed in the national higher education institutions and 31,400 in

the p;ivate:iﬁstitutioﬁs.

Target of Indices of the Higher Educationl/

During the Replita V period, diploma courses including polytechnics

will produce 446,200 graduates and S-1 grade courses 715,400 gra-

ditates. It is planned to raise the percentage of higher education

attendance in 1993/94 to 11% of the population of the age bracket 19

'~ 24 compared with 8.5% in 1998/99.

Attitudes to Research

Priority should be placed on research related to the effective uti-
lization of resources. To this end, some institutional reforms are

necessary.

The role of higher education institutions is to disseminate widely
their research results and to contribute to the development of the

country providing solutions to various probléms encountered in the

development. It is also expected that the institutions stimulate

ﬁhé'public interest in scientific appfoaches and develop exXpertise

‘in the society. A lot of graduates are expected to participate in

this activity.

Notes 1/ Refer to Table A-13-4 in Appendix 13 for the Education

Guide-lines of the Repelita V program.

2-1



2.2.2 Policies of DGHE in the Higher Educational Sector

1}

2)

3

4)

5)

6)

1}

8}

The DGHE sees it as necevsary to raise the Ievel of existing stu-

dents and graduates to international standards in highet education

ed a Second Phase Long Term Development
This

and to that end has institut
pPlan {1986 - 199%) for higher education currently in progress.
program was designed and is implemented in line with the following
policies.

To reform in overall planning, budgeting and management of higher

education at the national and institutional levels,

continued increases in student fees to ease the burden of recurrent
costs on the country's financial resources, and extension of the

student loan scheme and expansion of the scholarship program for

student,

Enhanced growth of private universities through deregulation of
tuition fees and indirect subsidization such as tax creditsrtogether
with extention of the student loan scheme to private university

students,

Expansion of the scholarship program for teaching and research
staff, particularly in the area of science and technology and

increased provision for teacher honoraria.

Increased research funding to enhance the knowledge producing func-
tion of higher education in order to develop science and tech-
nological education and research in line with the needs of national

and regional levels.

Enhanced research collaboration through the establishmeﬁt .05  a
cooperative network among industry, Government sponsored reseéer

institutes and universities,

Deregulation of importation of scientific books and journals, as
well as their reproduction and distribution throughout Indonesia at

low costs,

Curriculum development, diversification, and relevance in the con~
text of national and regional manpower neads and accreditation of

both public and private universities,



9)

10)

11}

12}

13)

2.2.3

Expansion © of provision of required laboratory facilities and
research edquipment and increase of maintenance and operation budget
for educational equipment in order to give an incentive to engi-

neering education.

EStdbliSHment and operation of a tracer system for university gra-

: duates ‘to improve a quality of ‘university education and to

strengthen a cooperation among industry and universities.

strengthening management capacity of university -administrators
through overseas training and seminars to improve a quality and

efficieﬁcy of university management.

adjusting the rate of expansion of public university enrollments to
availability of financial resources to achieve an improvement of

university management in the national and institutional level.

Operationalization of the management information system in all
national universities to achieve an improvement in higher education

sector and at institutes.

Outliné of Present Activities of Multilateral and Bilateral

Assistance

Multilateral and bilateral assistance worth 23 billion US dollars
has been devoted to the development of the educational sectors of
Indonegia since 1979. This represeﬁts betwéen 60 - 70% of
Indonesia‘é development budget for the educational sector. In par-
ticular, sﬁpport to higher education represents the largest item and

accounts for about 50% of the above total, with 80% of this higher

' education support taking the form of loans and the remaining 20% in

the form of grant aid.

The following gives an outline of recent multilateral and bilateral

assigtance to the higher education sector.



(1

(2)

world Bank

d.

(=

The

&

rroject for Upgrading the. guality and pfficacy of  Higher

Fducational Programs (1988 ~ 1991)

The program of asgistance to the Indonesian-government‘in its

implementation of planning and supervxsxon of the h\gher educa- .

tional systems is to ensure the upgrading of the qnallty and

efficiency of education. In particular, this assistance program

supports aspects relating to national and regional needs in the-
higher educational sector and accords particular emphasis to the
importance of the private higher educational institutions. It

has an estimated budget for 14 pillion US dollars,

project for Expansion of Accounting Training and Rducation (1988

-~ 1993)

The prOJect aims to support the Indonesian government in its
efforts to upgrade accounting skills in the public and private
sectors, to improve the quality of accounting departments and
their staff and to expand accounting education programs in the

future. The estimated budget is for 113 million US dollars.

Secondary Phase of Froject for University nevelopment (1986 -

1991)

secondary Phase of Project for Polytechnic Development (1983 -
1989)

Project For Training of teaching Staff (1982 -_1988)

Primary Phase of Project for University Development (1980 -
1987) -

Asian Development Bank
Six Universities Development and Rehabilitétion Project (1990 -)

The aim of the project is to upgrade the quality and efficiency
of education of six universities through strengthening their
administrative capacity, the support activities to the public

sector, the research activities, scholatship programmes and
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research programmes. The project includes the construction of
buildings, the provision of laboratory equipment and educational
materials, and the maintenance administration costs for the

running of research funds and suppott activities to the public

. 'sector, The total cost of the project will be 142.5 million Us

dollars, 19% of which will go to the development of personnel

" regources, 30% to construction work and 20% to equipment provi-

sion including laboratory apparatus, Two of the &ix univer-

sities, namely UNLAM and UNTAN are included in the HEDS project.

~.Project for the Development of Marine Science Education (1988 -

1995)

The project 1is to establish new departments of marine research
in six national universities., The total loan is 73 million US

dollars.

Project for the Foundation of Agricultural Polytechnics (1984 -
1999)

This project is for the construction of agricultural polytech-
nics in seven Indonesian national universities. The total sum

is 29 million US dollars.
Project for the Development of UNSRI (1983 - 1991)

The project is for the burchase of equipment and construction of
buildings for the Faculty of Engineering, Paculty of Medicine
and Facﬁlty of Natural Sciences and Mathematics. Construction
of buildings is now under way. This university is included in

the HEDS project.
pProject for Development of USU (1981 - 1968)

The project is for the construction of buildings and the expan-
éion of equipment, The - total loan is 30 million US dollars.

This university is also included in the HEDS project.

Ptoﬁect fér the Development of Hasanuddin University (1979 -

1987)



{3)

The U.S.A.

e

Higher Education Development Program {1990)

This is a joint project with the HEDS project. 1t is for

upgrading the quality of gcience education at: universities ib

Sumatera and Kalimantan while the Japanese project ip the HEDS
project -is for upgrading engineering education in these areas,
The total estimate for financial assistance to be made available

is 20 million US dollars.
Project For Higher Education policy Making and Planning (1985 -)

The project aims at achieving long term policy planning based on
an analysis of accurate data and information concerning _the
cutrent situation in higher education; and the reiﬁforcement of
governmental policy formation for higher education with the
overall intention of improving the quality of education in
Indonesia. USAID will evaluate the following in order to

realize the above aims:

1} Undertake to develop the capabilities of teaching personnel
relating to the research and analysis of 'governmental

policies

2} Improve the in-house administration of the Bureau of

Research and pevelopment of the MOEC
3) Evaluate important policies and measures

4) sSupport the information center in building up an information

systems of policies

5} Support to build up a planning and information systems on a

regional level,

The major constituents of the project are technical cooperation,
domestic and overseas training, .provision of data prﬁcéssing
equipment, special research and fund for the evaluation. The
allocated budget consists of 151 million US dollars in  loan and
499 million US dollars in grant aid, :
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d.

Program for General Overseas Study in the USA (1983 - 1992)

“The project is for the expansion of personnel capacity develop-

ment“in'private-and public institutions. It consists of short
and ldng term overseas training programs for university gra-
duates in technical fields, The project also provides funds for
research into training and for the follow-up of the trainees

pacticipated in the overseas training programmes,

A particular aspect of the project is the establishment of an

oT0 (0verséas Training Office) in Indoneéia and the intention to

ensure that at least 400 trainees complete short term training
and 435 complete long term training before the completion of the
project. Total assistance involves a loan of 25.5 million US

dollars and a grant aid of 350 million US dollars.

Progfam for Strengthening the Capabilities of Western

Universities in Agricultural Bducation

The project is to strengthen the capabilities of the agri-

‘cultural departments’ and eleven universities which constitute

the Confederation of Western universities. It involves tech~
nical cooperation, training in the U.S. and in Indonesia and the
provisiqq of educational equipment, books, published materials
and experimental farms.

The total estimated budget is 940 wmillion US dollars in grant

aid and 150 million US dollars in loans.

(4) Japan

1)

Reinforcement Program for Research Materials and Equipment (1)

‘The aim of the project is to provide educational equipment in

the fields of basic science, engineering and medical science for

the main national universities and thereby to effect an expan-

sion of the educational and research activities of the univer-

sitieg concerned. The project was implemented from 1977 to 1980
with a total lopan of 2 billion 100 million Yen. The five uni-
versities; the University of Indonesia, IPB, ITB, UGM and the

University of Airlangga were included in the project,
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2)

3)

Reinforcement Program for Regearch Materials and Bquipment {(II})

This is the second'phase of the above project.. The total leoan

was % billion 13 million Yen. The ten universities concerned

were Upniversity of Indonesia, IPB; yoM, the Unjversity of

Airlangga, IRIP Surabava, Buranaiiji, Sebelas Maret, pattimura,

UNILA and Jenderal Soedirman.

other Asgsistance

The following is a list of other grants made for particular pur-

poses since 1982.

a. Electron microscope for University of indonesia, 40 million

yen

b. Research equipment for University of Indonesia (1983), 42

million yen
C. Reséarch equipment for IPB (1983), 50 million yen
d. Research equipment for ITB (1983), 50 million yen
e. Expansion Project for IPB (1984), 2 billioﬁ 340 million yen

f, Japanese Language Equipment for radjajalan University

{1985}, 29 million yen

g. Projeet for establishment of Japanese Language Center at

pPadjajalan University (1985), 645 million ven

h. Medical Research Equipment for Medical Faculty of Hasanuddin

‘University (1985), 45 million yen

i. Project for Construction of Electrical Engineering

Polvtechnic (1980), 1 billion 895 million yen

j, Language Lab system and audio visual equipment for ITB
{1986), 32 million yen :
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k. Language Lab aystem -and -audio visual equipment for
“University of Indonesia (1987), 48 million yen

1. Published materials and Audio-visual equipment for Purusada
‘University (1987), 47 million yen

m, Astronomicéi'Telescope fﬁr ITB (1988), 49 million yen

n.- Published materials and édddational materials for Purusada

'Univérsity (1988), 48 million yen
0. Andio-visual equipment for USH (1989), 46 million yen

p. Japanclogy bocks and published materials for UGM University
(1989}, 3 million yen

{5) oOther Bilateral Assistance Programs

a‘

Ca

sScholarship Project for ITR {Australia)

This project provides the 8-1 degree teaching staff members in

basic sciences at TTB with scholarship to study in Indonesia ot

Australia depending the results of 4 month language training.
scholarship Project for IKIP (Australia)

With the purpose of upgrading the quality of the teaching staff
in basic sciences at IKIP, this project provides teachipng staff
members of IKIP with language training at ITB and then scho-

larships to study in Australia,

Projeét for the Development of Universities in the Eastern

Region (Australia)

‘This project aims to raise the educational level of local uni-
versities in the remote islands neighboring with Australia
through the provision of equipment for the student experiments

with £échﬁical coo?eiation.



d. Project for the pevelopment of Universities in the Eastern

Region (Canada)

This project aims to provide postgraduate students with scho-

larships to study in canada, to provide intensive training -in

basic sciences and to expand educational and research facilities

of University of Sam Ratulangi, University of Pattimura and
Dniversity of Cenderawasih including technical cooperation with'

DGHE, The amount 6f grant is 17 million US dollars for 1988 -

1993,
e. Scholarship Programme for postgraduate study

This is a joint project with the World Bank with a total grant
of 1.2 million US dollars.  Candidates are selected after

receiving 6 months lénguage training in Indonesia.
£. Project for the Development of Hydrography Curricula

This three year grant project aims . at the establishment of a
hydrography course at ITB. The project includes provision of
necessary books, published materials and experimental equipment.

The total budget is 400,000 uUs dollars.,

2.3 Project History and betails of the Reguest
2.3.1 Project History

The government of Indonesia has carried out a number of economic
reforms over a considerable period. 1t has devoted its energies to
developing a high value added increment to its parﬁicu;ar national
resources, to expanding the ratio of the non oil and non gas sectors
of its industry and to expanding the exports of finished products df

a secondary or higher processing nature,

The islands of Sumatera and Karimantan, rich in ieédutceé, are
expected to play an important role in the econoﬁic dévelopment'of
the country along the above lines. In order to realize such poten?
tial, the government of Indonesia puts great emphasis on thé'need to.
increase the student population in basic science, engineering ané

management, and to reinforce the educational programs,
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As a result of the eiforts expended on expanding higher education by
the Indenesian government in the last 40 years, 45 national univer-
.éities and more than 800 private universities have been founded.
The student pdpulation hag iﬂcreased.by more than 10% evefy yeér and
‘the nu@bet'of full time teaching staff and administrative personnel
_triﬁled.1,:In particular,-private univeréities have increased from
350 colleges in 1975 to morve than 800 with a total of about 750,000
enrciled Students;' o

Howsver, the government budget for higher education remains inade-
quate'a§7herétofore; _It isg not'possible yet to meet the require-
_ments'for7educated human resources, and the attendance levels are
Vlow éndrédgcational quality inadequate. Thé bercentage of univer~
siﬁyrgraduates among the total employed population is less than 1%,
aﬁd- the above trends are particularly evident outside of Java.
Agéinst”this background the DGHE devised the HEDS, and requested
multilateral or bilateral support in this area in order to undertake

the development of higher education.

The project proposal started as an Bmerican proposal for the HEDS
was shbmiﬁted to the Japanese goverhment_in'February,'1988 as an
Japanese~American joint project. From July 3 to July 30, 1988 a
Japanese party participated in the Project Design Survey carried. out
by the USAID. This survey constituted the first such survey for the

collection of information and data concerning the Pféject.

Table 2-3 summarizes the progress and main items examined by the
Japanese government from the inception of the first Project Design

survey wentioned above,

The project is for the upgrading of teaching staff of 11 univer-
sitié§ iﬁ Sumatera .and Kalimantan of Indonesia. Japan is to be
‘responsible for engineering education and the USA to take charge of
_areas'bf'bésic acience. The roles of the two participating parties

of the Japan and USA are summarized in Table 2-4.

2—17



Table 2-3 Developments and Contonts of

Higher Education Dovelopment Suppert

Former Survey

Objects and Contents of Survey

Results of Survey and_DIscussloné

. Project Formation 1) The fivst investigation on {1) Discussiong with DGHE, PAPPENAS,

Surgey ( . "Higher Education Development USALD and Survey for UNSRI,

(July 3rd, 1988 Support"” Project, which was Univ. Bunbattq, Univ, Ekasaki,

- July 30, 1988) proposed by Indonesian Government UNAND, UN§YIAH‘ Univ. Riau, USU,
as & Japan-USA joint project. UNILA, Yniv., Bandar lLambung,
{2) lnvestigation and collection of Ingt . Portanian.Bogor, 1TB,
information and/or data on Univ._Pelangkaraya, Univ.
"Higher Education Development Mulawaruman, . = ool
Support"” Project. (2) Interviews and discussions on
(3) Study of possibility of 1) Position of Higher Bducation
Japanese Technical Cooperation Sector on Repelita V.
and Grant Aid for HEDS through 2) Significance of HEDE on Higher
discussion with Indonesian ’ Education Development Programs
Government and USAID, 3} DGHE's thoughts on Japan-USAID
joint preject
4} Requirement for Japanes
: assistance. .

. Sgeond Project {1) Hearing on Details of Cooporation] (1} Details of USAID's cooperation
Forpation Survey of USAID for HEDS project for upgrading of Lecturers’
{Nov. 1, 1988 (2) liearing on Indonesian Govern- in seven target Universities
- Nov. 18, 1988} ment’s Request for Japanese in the North Sumatera and

cooperation for the HEDS. Kalimantan were clarified:-
{3) Hearing on Selection of Target 1) Reception of 183 teaching
Universities. staff for degree acquisition
-2} Implementation of In-country
Seminars and Workshops -
3) Assistance for improvement of
University Management

(2) Proposals for HEDS of Japanese
cooperation and of target univer-
sitigs were requested by DGHE.

. Project-type Technical (1) Detailed discussions on concrete (1) Discussions with DGHE, SEKTAB,
Cooperation Scheme, aspects of Japanese cooperation ” BAPPENAS, USAID. Survey of
Preliminary Study for scheme at ITB with DGHE and ITB UNILA, UNSYIAH, USU, NOMMENSEN,
Higher Education and Discussions on selection of UNSRI, and ITB: o
Development Support in target universities. (2} Establishment of Project
Indonesian Government management office relating to

the HEDS project was agreed.
{Aug. 30, 1989 (3) Target 11 Univetsities were
- Sept. 27, 1950) selected.

(4) Agreement signed on’ Sept. 12th
1289

. Detailed Survey for (1) Investigation and Collection of (1) Target 11 Univergities and 1TB
HEDS bagic information on tist of were surveyed and list of
< 21 teac_:hmg staff, avg.ilable teaching staffs and list of

an. , 1980 equipment, and equipment available equibmenl were
- Feb. 27, 1990) requested. . prepared.

{2) Submission of List of requasted
equipment was required from each
department of 11 target
universitiss. . :

. Implementation Survey ({1} Discussions on Project-type 1) "Record of Discussion’ Wad
on HEDS project Technical Cooperation Scheme for ) Japanesa'Tmplg;gngiggogegugﬁzy
(A L. 1990 HEDS with DGHE, BAPPENAS, USAID Team and The Authorities

pr. L, and ITB Concerned of The Republic of
- Apr. 15, 1990} (2} Agreement with DGHE on ‘Indonesia on Japanese Technical
Cooperation Scheme on HEDS Cooperation for the Higher
project. Education Development Support
Project” was agreed and signed,
(April 12, 1990} .
(2) Establishment and Organization

among Japan-USALD-Indonesia, and
scope of department for the 11
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Table 2-4(1) -Details of Japan ~ USAID Cooperation Scheme for HEDS

CTtem.

Details of Japanese Cooperation

Details of USAID Cooperation

‘Remarks

1. Objective of

1-1, The purpose of the Project

1-1. The purpose of the project

Assistance s to enhance the gualivy of is to provide mechanism by
engineering éducation of Lhe which prefessional staff
target universities in can build on their academic
Sumatera and Kalimantan and technieal skills to-
regions through provision of formulate, initiate, and
opportunities of in-country carry out qualitative
postgraduate studies at improvements in their
selected host training programs and to provide an
institutions in -Java for anvironmaent which supports
academjc -staff of engineering professional diligence and
depariments of the target excellence.
universities and through
provision of equipment for
smooth and effective imple-
mentation of the Project.
2. Target 2-1. Target universities of thé [2-1. Target universities 1/ Target Uni-
Universities following -11 universities in consist of the following versities

Sumatersa -and Kallmantan
regions:
. 1) University of Sylah Kuala
{National, Banda Ache}
2)
3)
4)
5)

B}

{National; Medan)
Nommensen University”
(Private, Medan)

‘Dharma Agung University
(Private, Medan)
University of Medan Avea
(Private, Medan)

The Islamic University of
Sumatera Utara

(Private, Medan}

Andalas lniversity
(National, Padang)
University of Sriwijaya
(National, Palembang)
University of Lampung
{(National, Bandar Lampung)
University of Tanjungpura
{National, Pontianalk)}
University of Lambung
Mangkurat
~ {National,

)
8)
9)

10)

11)

Bapjarmasin)

Universgity of North Sumatera

nine universities in
addition to those 11
universities for target
universities as included in
the Japanese cooperation.}/
} Univ. Riau

IKIP Medan

1KIP Padang

15} Univ. Jambi

16} Univ. Palangkaraya

17) Univ. Banchapakati

18} Indonesia Secondary

Economic School
Univ. Bengkulu
Univ. Ahumadyani

will be de-
cided later.

3. Target Faculties
and Departments

3-1. Fleld of Engineering
Education

3-2. Target departments consists
of the followings of the
engineering faculties.

1) Dept. of Civil Engineering
(Ineluding Architectural
- Engineering)

2} Dept. of Mechanical
Engineering

3) Dept. of Elactrical and
Electronic Engineering

4) Dept. of Chemical Engineering

5} Dept. of Industrial
Management

6) Dept. of Mining

3-1. Field of Basic Science
Education

3-2. Mathematics, Basic Science
and University management

1) Mathematics

2) Chemistry

3} Physics

4} Biology

5) Engineering Management

4. In-Country
Postgraduate

Study

4-1, The purpese is to assist
“in-country post graduate
studies at host training
institutions for relatively
vounger academic staff of
engineering depariments of
11 target universities

4-1. 175 participants for
scholarships in the field of
mathematics, Basiec science
and engineering management
will be selected among
lecturers in the target 20
universities.2/

2/ Details will
be decided
later
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Table 2-4(2}

Datails of Japan - USAID Cooperation Scheme For NEDS -

ltem *

Contents of Japanese Cooperation

Contonts of USAID Cooperation

Romarks

4-2. DGHE shall take necessary
measures to provide scholar-
ships for participants in 52
and 83 couvrses which is
funded by OECF loan,

4-3. 240 Participants for
scholarships are planmed
during six years.

5. Short Course
training

5-1. In-country seminars and-
workshops concerning to
current engineering topics,
technology, pedagogy.,
educational policy and
university management etc.
will be provided.

§-1. In-country seminars and
workshops concerning to
organizational design,
policy science, job
placement for graduates etc.

§. Overscas
Teaining

§-1. Non-degree short-term
training preogram in Japan
will be provided for the
selected participants who
have completed a degree of
$2 or 83 at the HTI.

6-1. 175 participants for S-2
or $-3 degree Who are
expected to contribute to
soive various problems
gencrating in the
educational levels. .
Field should be Mathematics,
Chemistry, Physies, Biology
and Industrial Management -

7. Provision of
Equipment

7-1. Research equipment for HTI
will be provided for
relevant departmenis.

g. Dispatching of
Short/Long Term
Experts

8-1. Five Japanese long term
experts and short term

expert will be dispatched,




2.3.2 npetails of the Request

(1)

(2)

Aims.

In addition to issuing its Scheme for Action in the Development of
Highez.Educatian in 1988 with the aim of upgrading the quality of
higher education, the government of Indonesia has planned and is at
present carrying out multilateral and bilateral sdpport schemes.
in particular, the Jjoint Japanese-American HEDS scheme for the
upgrading of higher education in the regions outside of Java is

currently being implemented. This scheme is a program of support

for the acquisition of higher degrees by the teaching staff of 11

universities of the Sumatera and ZKalimantan. The Projeckt is to
complement this scheme for upyrading the quality of the 11 univer-
sitiés concerned through a reinforcement of experimental equipment
for S-1 grade student use. This will further practical engineering
expertise in line with the economic and social requirements of the
regions and permit training in analytical capacities for engineering
technology to'be carried out., In this way the project will serve to

upgrade the quality of higher education in the region,

The Executing Body

The DGHE, which supervises institutions of higher education encom-

passing both national and private universities in Indonesia, is to.
be the executing body. It will also carry out the maintenance and
running of the scheme after the implementation of the Project is
completed. Further, the Pﬁo set up as the central executive organ
for the implementatiOn of the HEDS project, signed between Indonesia
and Japan on April 12, 1990 is already operating within the DGHE.
It is expected that the PMO organized as shown in Fig. A-13-5 in
Appendix-13 will play the central role in the implementation of the

‘Project for the DGHE even in the event of a coopetativa'undertaking

on a grant aid basis being adopted.



{3) Dbetails of the Project

The Project concerns the reinforcement of experimental equipment for
5-1 grade student use in the 35 departments of the 11 target univer-

sities as shown in Table 2.65.
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CHAPTER 3. DETAILS. OF. THE PROJECT FOR THE PROVISION OF EDUCATIONAL

. BQUIPMENT TO 11 TARGET UNIVERSITIES

3.1 objéctiVes

3.2

Th1s praject alms at the upgrading of the higher education level in
Sumatera and Kalimantan as a part of the htgher education development

prqgramme of Indonesia. The master plan for this project is the

'Highef Education Development Support prograime drawn up as an

~ Japanese-hmerican joint project. The HEDS project aims to upgrade the

quaiity of engineering education in Sumatera and Kalimantan through
training the teaching staff of engineering departments of the 11
target. universities at  an appropriate ~institition in Indonesia,

anabling them to aéquire.higher degrees there, inviting them to Japan

‘for a short term training, organizing workshops and seminars on engi-

neering education methods and recent topics in science and technology,

andISEnding Japanese experts to Indonesia.

Complementary to the HEDS project, this project aims to provide engi-
neering departments of the 11 target universities with equipment for
§-1 grade'student.experimentS'since lack of educational equipment at
these-universities prevents them from providina students with engi-
neering education which meets the requirements from -industry and the

society.

rReview of the Request Details

3.2.1 Needs of the Project

As mentioned above, the Project aims to expand equipment for experi-
ments of S-1 grade at the 11 target universities as a part of an
overall program to improve the quality of science and engineering

education in Indonesia through the upgrading of the teaching staff

.quality,

in order to upqrade-the'qpalitﬁ of engineering education, it is
important to improve currichla, especially the quality of experimen-
tal pfactices, To this end, (1) expansion of educational and
research equipment, (2) to ensure sufficient qhantity and quality of

teaching staff, (3) to ensure a minimum level of funds, (4)



o

(2)

establishment of a maintenance system, “and (B) 1ndividua1' admi~
a are considered to be’ cr1t1ca1 ‘elements., :

nistration of curricul
With all the elements be;ng'

None of these can hot be neglected,

combined, the engineering_education may be improved effectively..

As shown in Table 3-1, the DGHE has programs for each elﬂment listed

above. Therefore, combined with these DGHE's proqrams, this grant_'

aid project is expected to produce satisfactory results_achieV1ng'

the objectives of the overall project.
The expected results of this grant aid project are:.

pirect beneficiaries of the Project are about 650 teachers and
12,000 students of the angineering departments of the 11 target uni-

versities, sumatera and Kalimantan will be benefitted through

having 1,500 better trained graduates every year.

Most of the graduates frbm the engineering departméhts of the 11
target universities except the graduates from one-: department (the
mining engineering department of UHIVEE51ty of Sr1W1jaya) will get a-
job in the public sector and the private sector-1n sumatera and
Kalimantan. Therefore the Project will contribute to the pfomction"

of industry in Sumatera and Kalimantan.



Pable 3-1(1)

Needs of the Project

Needs of the
Project

DGHE's Counter. messures

Effect and Justification

I. Strengthening of

Management System

in the Higher
Education Sector

Demarcatidh of

1)
2)

Analysis ‘and -Improvement
of curriculum.

Promction plan: for means
of ‘linkages between the
univergities and the

1)

Improvement of gquality of
engineering and scientl-

fic man power to meat

long~term economic and
socilal needs through

-1, ‘business community. various pollicy reform as
Economic and 3) Planning of seminars and described the left.
Social Require- workshope concerning 2) Direct andjfor indirect
ments in Higher current technology. contribution to effective
Education 4} Improvement of. educatio- utilization of inherent
Sector - nal and Laboratory resources, increase of

Equipment for Enginaer— export of high value-
ing Education. . added product and

5) Impiementation of tracer creation of job-markets
study of graduates etc. will be achieved.
from the universities.

§) Strengthening of open
university functions.

7) Strengthenlng of -

: science and technology
education and research
and development at the.
national level and also
in line with the _
regional development
- needs.
I-2. Expansion of 1) In-country study at HTI |1} Increase of role &as an
opportunitles and study in Japan for antenna to regional
~and improvement teaching staff from 11 industries
of quality of target universities in |2) Expansion of techno-
education in Sumatera and Kalimantan. logical contribution to
the regional 2} Provision of opportuni- the regional industries
ielands other tiss for seminars and for improvement of
than Java. work-shops for teaching quality, production
staff of regional efficiency, effective
universities. utilization of inherent
3) Provision of in-country resources and creation
training at post of jobs etc,
graduate university.
4) Extension of the student
loan -scheme and expan-
slon of the scholarship
program for  teaching
and research staff,
particularly in the
.. area of.sclence and
‘technology.
I-3. Improvement of |1) Reform in management of |1} Improvement of essential

efficiency. of
education
through streng-
thening of
management
capability for
higher educa-

" tion.

higher education to
handle an increase of
post ‘graduate students,
numbers of ‘drop-out and
.repetion ratee at the
natlonal and institu-
tional levels.

2)

efficiency of national
budget by an increase of
students numbers.
Improvement of efficiency
by decreasing gap

among universities and
unification of the
system.




Table 3-1(2)

Needs of the Project

Needs of the
Project

DGHE's Counter meAsures

pffect and Justification:

2)

3)

)

5)

Provision of opportunity
of in-country study snd
training in Japan for.
management staff in 11
target universities.
Provision of opportuni-
ties for seminars and

work-shops on university

management.,

Expansion of communi-
cation between univer-
gities and between
gstate and private
universities, and
promotion of sharing of
facilities among them.
Establishment of MIS
System for all state
universities.

I-4. Improvement of

quality of
educational
levels in
Private
Universities

1

2)

3)

&)

Deregulation of tuition
fees and indirect
subsidization such as
tax credits.

Extension of the student
loan scheme to private
university students.
Gradual commencement to
be renewed and adjusted
to the development of
science and technology
for the core curriculum
of private higher
learning institution
will be achieved within
Repetita V., .
Upgrading of quality of
Lecturers in the
.Private Universities,

1}

Private universities
which supply ca. 60X of
total graduate students
in Indonesia, are
direct beneficiaries of

- the project.

IT1.

Provision of
required numbers
and Improvement
in quelity of
teaching staff

1

2)
3

4)

Expansion of the
scholarship program for
teaching and research
staff, particularly in
the science and tech-
nology. .
Increased provision for
teacher honoraria.
In~country study at HTI
and training in Japan
for teaching staff of
the 11 target
Universities. (180)
Provision of seminars
and Workshops for
teaching staff and
management of the target
universities,

1)

2}

Improvement of cost-
effectiveness and quality
of education through
decrease in teacher-
student ratlo from 1:15
to 1:10

Increase of academic
staff holding M5 or PhD
degrees.




Table 3-1(3) Needs of the

Project

 Needs of ‘the
Project

- DGHE'’s Counter measures

‘|Bffent and Justification

TII. Upgrading of
educational
facilities and
equipment -

1ITI-1. Improvement -
of higher
‘education
budget

1}

Ja

2)

Reform of provision of
higher education budget
at national and
institutional levels,
Continued increases of

- g¥udent fees to absorb

“

_the burden of recurrent
“eosts on the country’s
. financlal resources,

Deregulation of tuition
fees and indirect
subgidization such as
tax credits.
Encouraging state

universities to seek

- cadditional sources of

finance to supplement

‘the funds received from

student fees and

“'government budget,

1) Actual increase of highei
education budget.

2) Increase of internal
efficiency through
establishment of

initiative of individusl
universities.

1II-2. Lack of
educational
facilities

1)

Staged expansion of
building, general
facilities and research

facilities.

1) Improvement of efficiency
though upgrading of
educational infrast-
ructures.

III-3. Lack of
o educational
. equipment

i)

Deregulation of importa-

tionof scientiflic books
rand . journals, as well as

their reproduction and

~distribution throughout

2)
3}

Indonesla at low costs.
Upgrading of educational
equipment for S5-1 grade.
Establishment of
Technical Service Center
for procurement and

-maintenance of equip-

ment in_Indpnesia;

1) Diversification of
information on current
science and technology.

2} Increase of Engineers to

“meet. industrial fields.

3) Expangion of open univer-
sity functions.

4) Expansion of services for
testing and certifica-
tion, technical consult-
ancy for business field.

I1I-4. Deficiency of
maintenance
cost -

1)

23

Establishment of
Technical Service Center

for Laboretory equipment}

in Java and other
regional islands.

{3 places)

Increase of Budgetary
sllocations ofor mainte-
nance costs for
educational equipment.

1) Continuous and effective
use of squipment mini-
mizing shut down of
educational equipment
through timely technical
services and self-repair
of equipment avoiding
relianbce on overseas
maintenance serviceg for
equipment.




3,2.2 Review of Implementation and Operation Plan

The target departments in this project are all the existing ones and

no new laboratories and courses under contemplation are’ not

included.

University of Syiah Kuala are to receive Some equipment from an

assistance program of Germany. Univers;ty of North Sumatera and;

University of Sriwijaya ate constructing a new campus by an ADB
loan. However, all of these universities are general unxversxtxes
of a high level in Sumatera and since qugetary measures in recent
years are considered adequate eventual problems of maintenance and.
administration are considered unlikely. 1In ahy:Case, the Prdject is
on the assumption 6f the existing pérSOnnel structures and so there.
are no factors necessitating the increase in the petsonnel expenses
incurred for teaching staff, technical assistants or administration

personnel,

‘Tt is difficult to differentiate the expenses of-materialé énd ser-
vices necessary for the student experiments'fromlthe research éxpen4
ditures of the teachers. A rough data is shown in.Table 3-2. The
budget of the faculty of engineering of the 11 target'univérsities
remain on the almost same level in recent years without a growth.:
However, in the Repelita V the funds fof purchasing spare parts of
equipment for student experiments and for the maintenance of edquip-~
ment are reserved in the higher educatibn- action program of the
DGHE. Bowever, the equipment brdvided.undei this project is for 8-1
grade student experiments and does not consume much electricity,
water and other form of energy. An increase of consumptlon of

enerqgy by the new eaquipment is considered to be quite 1ittle.



- 'Pable 3.2 Training'Expeﬁsea of 11 Target Universities

_ "Unlts: Rupiahl, 000
‘{National Universities|National Universities|Private Universities
-1 tA Group(Local Univ.)|: B Group (4 universities)
Expenses for . o Co
Student’s 10,000 15,000 15,000
Experiment '
Expenses. for _ . ‘
Research _ 10,000 45,000 20,000
~Total 20,000 60,000 35,000
Remarks
Expenges’ for: ; .
Field 500 1,000 700
Training '
Expenses for
Experiment 2,000 7,000 15,000
on {raduation :
Expenses for - R .
Maunpower on 10,000 18,000 20,0040
Experiments




3.2.3 Relation to Ot

{1

{2)

(3

ner Multilateral and Bilateral Assistance Programs

h assistance in loan and
s the World Bank

The higher education sector has received muc
grant aid from international organ1zat10ns such a

and ADB as well as from Germany, U.K., Netherlands, Australia,

v.5.A., Japan and so on. Of these aSsistance programs, the ones

which are related directly or indirectly to the present grant aid

'are as follows:
University of Syiah Kuala

Educational and/or research equipment will be procured through &
loan of Germany {(GT2Z) for the Mechanical Engineering Dept._ and
Chemical Engineering bept., of the Bngineering Faculty. These-equip~

ment will be delivered and their installation is to begin at early

of 19¢1.

The equipment to be provided is directly related to the present
grant cooperation, and it is necessary to avoid any duplication of

the egquipment in the Basic Design of the Project.
University of North Sumatera

The construction of the Engineering PFaculty buildings with a loan
from the ADB is almost completed, and the transfer to the new

buildings is scheduled to take place between March and June of 1991,

Part of the egquipment for the Mechanical Engineering and Chenical

Engineering Departments has already been delivered and received.
University of Sriwijaya

The construction of buildings is in progress with an ADB loan and
equipnent is scheduled to be purchased by the 5 departments con-
cerned. The final choice and specifications of the equipment is to
be decided towards the end of October, 1990, |

Detailed arrangements were made to avoid duplication with equipment
provided by the ADB. | '



(4}

(5)

3.2.4

(1 .

Andalas University

Equipment wasiﬁurchased_with a loan from the World Bank for the

Facuity of Mathemétics and Natural Spiences, the Faculty of aAnimal
Husbandry, the Faculty of Agriculture and Faculty of Economics, but
#he_Faculty of Engineering was not included in the scope of the

Woflﬁ'Bank proﬁect.

University of Lambung Mangkurat, University of Tanjungpura

The Development and  Rehabilitation Project for 8Six Universities is
in: progress currently and UNTAN and - UNLAM are included in this.
However, the project is largely concerned with building facilities

and equipment involved is minimal.

Revieﬁ_pf Rerested'Equipment Details

buring a survey carried out between January 21 and February 27, 1990
a list of equipment requested from the 11 target universities was
submitted. However, there was some misunderstanding on the nature

of equipment to be provided by this project and also priority given

‘to items in the 1ist was not yet clear. Moreover, a large number of

over sophisticated equipment or equipment whose maintenance would

-involve restrictive costs was remarked among the items of equipment

requested for the experimental equipment of the various departments.

As rematked' previcusly, the emphasis has been placed on basic

experimental equipment required for experimental use by $-1 grade

students, The Basic Design Study Team has confirmed that the equip-

'ment to be brovided is for student experiments at 8-1 gradé level in

‘faculty of engineering and is the one which is required in the

curricula of each department. The guidelines for the evaluation of

réqﬁesteﬁ equipment are as follows:

Evaluation was carried out on the current curricula for practical

iEfaihiﬁg,-4the topics of experimental cowrses and the model for

. departmental activities (&f details of model), ‘and on the departmen-

tal basis of these avaluation an equipment selection was made.

The.followiﬁgrshould be noted in regard to the "Details of Model".



{2)

(3)

(4)

Experimental equipnent normally required in an engineering faculty

of unxvers1txes consists of the following .cases of experimental and

research equipment, (i) for §-1 grade student experimental use, (ii)

e by students of postgraduate level (M gé. or Phd.
jOlnt research with

for research us
level) or by teaching staff, (iii) for use in
industry, Further, experimental and research eqqipmgnt in cases
(ii)} and (iii) varies according to the level of fQSearch'éndfﬁr
scope of research involved. The present study report is only con~
cerned with case (i) above.  However, it is recommended in the
interests of upgrading overall ex¥perimental and research
equipment/facilities that the engineering faculties of Indonesiarn
universities also consider expansion in accordance with models {ii)

and (iii) in the future.

Practical work and experiments which are actually conducted at these
universities were collated with the wmodel mentioned above. and’

experimental subjects required expansion were selected.

Equipment which exists at the laboratories and/or is to be provided
through other projects such as those of ADB, Germany etc., was

studied and identified to avoid unnecessary duplication.

Therefore, equipment to be provided to the 11 target universities in
the Project shall be, in principle, equipment defined by (1} above .
excluding the equipment identified in (3), but in practice because
of budget restriction for the Pfoject, the final equipment selection

is to be limited to that for courses as defined by {2).

Requested equipment includes equipment to improve unive;sitg'admi—
nigtration as well as experimental equipment for'civii, mechanical,
electrical, chemical, industrial and mining engineering. All the
target universities are using personal computers or minicomput9ts
for university administration., In the universities whichrare using
minicomputers the memory and storage capacities are at-presént suf-
ficient to process data presently available, . However, -the maln-
tenance cost of a minicomputer amounte to 20 to 30 million Rupiah
per year and is a heavy financial burden on the -uﬁiversity. A
microcomputer is easier to operate and to maintain., Its maintenanée
cost is negligible compared with that of a minicompﬁter.'“ﬁow.the

performance o©of microcomputers is wnot inferior to, becoming even
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better than minicomputers. The only advantage of a minicomputer is
_ that it has a better data security. Ffor these reasons, especially
to reduce the maintenance cost, the Project wxll introduce microcom-
purers W1th memor1es of around 300 M bytes to University of Syiah
‘ Kuala and Unlversity of Lampung for their un1vers;ty aaministratlon°
Both univer51ties are u51ng at present mlnicomputers for university
administration and have experxences of the development of a com-
_puterized gnivepsiﬁy administration system, . It is expected that
otherlunibersities will consider the introduction of a university
aaministrafion. system using microcomputers, _stimulated by these

examples. .

DGHE is éqﬁéiﬂétiﬁé the introduction of a MIS into all national uni-
versities in the future, 7o materialize this idea, it is necessary
to study carefully the present administration system of universities
and to formulate a master plan on the introduction of a MIS. 1In the
-:_ci:§qmstances_it is considered not proper to expand the provision of
‘miérocompu;ers_ for administration® beyon& the above two univer-
- sitieg under the present project. On the other hand it is necessary
to prov1de the englneerlng departments of the target univarsities
wlth mlcrobomputers which can be used by teachers and students in
engineering studies. So far m1c10computers introduced by DGHE to
'universities are mainly being used for administrative jobs and there
are only few microcomputers for the use by teachers and students in
engineering studies (except for the industrial engineering depart-

‘ment of the University of North Sumatera).

Eguipment _which is. not suitable for experiments by students or
requires high maintenance_bosts was excluded since the purpose of
.ﬁhis pﬁojgct is to provide equipment essential for S-1 grade student
expefiménts, ~ Since DGHE/PHO requested to evaluate the practice
cdursés-and_to_list_necessary equipment items in engineering educa~
tion in Indonesxa, the survey team prepared material to that effect
under -many resbr1ct10ns due to a short survey period, The eva-

luation of individual departments are as follows,
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(1) study of Equipment for Civil Engineering Departments.

'Tabie A-8-1 in appendix-8 shows the curricula of thg:civil engi-;
neering departments of the 11 target umvervitxes° Table 3- 3 shows
ign for practice courses and equipment necessary for -
Table 3-4 1lsts_the gourses

a model desi
these practices in civil engineering.

taught currently in the universities_concerned.

All the target universities have a civil engineering department and
it is larger and has a longer hlstory than other departments in the
university., The faculty of engineering of two of the target un1Ver«
sities has only one department and it is a 01V11_englneer1nq depart-~ -
ment. This is one of the features of gngineering education in
Indoﬁesia and indicates the particular importance attacheq tq civil

engineering in Indonesia.

Civil engineering is technology of a pronounced public nature, and
so tends to develop a particular stfucture under the infiluence of
the national political, economic and natural environment, It is not
necessarily the case therefore that the'formation and dgvélopment of
civil engineering experiences 'in other countries will be the best

for Indonesia.

However, while this is so for application .sectors,. as fat.as the
basic know how is concerned, it would seem reasonable to assume it
common to most countries. Basic courses in civil engineering are
land surveying, material mechanics; hydraulics, soil. mechanics,
material and concrete engineering anhd sanitary-environmental engi-
neering, Practical training and ekperimental courses should be pre-
pared to handle and covetr these areas. Por ekample, courses for
surveying practice, material testing, hydraulics-experimenfs, soil
testing, structure experiments, sanitary engineering engtiments,
and drawing/design are needed. Looking at actual curricula of these
universities, we find that almost all the target universities have
made provision for lecture courses in these fields, with the excep-
tion of sanitary and environmental engineering which are com-

paratively weak.

Of the 11 target universities, USU is best equipped having laboﬁa~

tories for surveying practice, hydraulics, soil mechanics, concrete

3-12



testing, road experiment and drawing/design, and is considered to be
- rather cohplete for an'undergréduate courge. - In general only a few
uhiVefsitiés"have a dfawing/design room. In view of relatively low
- frequency of use, equipment for a drawing room will be g1ven a low
prlorlty.- IS hydraullcs lahoratory in many of the target univer-
sities is rather ”pﬁor,‘ ‘perhaps because of the high cost of the
_equipment involvéd, 'As'irrigatibn works ‘and river improvement works
are espeC1a11y important ClVll engineexxng tasks, it is important to
-prOV1ae a hydraullcs laboratory for the training of sufficient
hydraulics engineers, There is a strong interest in road testing
labdratorigsjand'facilities. This is a Cha;actetistic oE'Indonesia
generally. and not oniy confined to the 11 target.univérsities. As a
road testlng 1aboratory is a laboratory of applled technology, it

would seem better to leave acqulsltlon of technzcal expertlse after

- students have entered on the job. However, in the course of this

survey,_many teachers empha31zed that in Indon951a unlve151ty gra-
.éuates are in the posxtlon Lo superv1se and lnstruct techn1c1ans and
uworke;s on the site, so it . is necessary to traln the students in
this field too, €1nce road cunsthet1on is the construction work
.most frequently carrled Dut, it is considered necessary to equip a

road testlng 1aborat01y to some extent

BaSéd bn théée ﬁbﬁérvations, it is considered to be appropriate to
grohp the 11 target ﬁnive;éities 'into' three ciasses: A group
(Uhivétsity :of Andalas, University of Lampung, University of
Tanjungpura and ‘University of Lambung Mangkurat), B group
“(Un1ver31ty of Sylah Kuala, University of North Sumatera and
UnlverSLty nf Sr1w1]aya) and C group (Nommensen Un1versxty, Dharma
Agung Univer31ty, University of Hedan Area and Islamic University of

North sumatera).

In thé”A'groﬂp,'Uﬁivérsity of Andalas and University of Lampung have
simllar laboratorles to those of the B group universities, but the
equlpment is 1nfer10r to them. These universities have relatively a
' small number of laboratorles' as the national wuniversities in

allmantan. Uhiyefsity of Tanjungpuré ‘and University of Lambung
:Mangkurat in kalimantan .have only 1aboratdries' for surveying,
' concrete testxng and SOll testlng. There is neither hydrauiics

-1aboratory nor road experlments laboratory. No equipment at all for
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Since there are many big: rivers
jt is important to

hydraulics and road experiments.

and a large area of marshlands in Kalimantan,

have. well equ1pped hydraulics and road laboratories and to train

engineers to work for the construction of 1nfrastructures for eCORO*

mic development of Kalimantan.
only a civil engineering department in its

University of Lampung and University

of Lambung Manqkurat have

faculty of engineering. It is_desired_to set- up a mechanical engi-

neering or electrical engineering department to - arouse emulation.
as civil engineering is progressing toward more mechgnizatidn, use
of robots and information technology, the existence OF elect:ical or
mechanical engineering departments is also important to develop

civil engineering itself.

The universities of B uroﬁp have a la{ger number'oﬁ teaching staff
and the facilities are better than other groups, In thié qroup,
University of W¥orth Sumatera is the 1argest in the number pf
teaching staff and the best in eguipment and facilities. ﬁbwever;
it will be better to increase the number of standard surVeying
.1nstruments {theodolites, levels etc.) in view of the large number
of students. In University of Syiah Kuala and Un;verslty of

sriwijaya, it is necessary to expand the hydraulics laboratory.

The ¢ group consists of four private universities_in Medan, in
general they lack hydraulics and foéd _1ébora£ories; 6f. Ehese,
Nommensen University is relatively well equipped with labdrato;ies
for surveying, soil testing and concrete tesﬁing. ~ As to .Dharma
Agung University and University of Medan Area,”equipmént is bld and
small in quantity. It is necessary.to better equip surveyiﬁg, soil
testing and concrete lahoratories and to set up a toad 1aborétory-in
the future. Islamic University of North.Sumaiera hés no iébora_
tories and is necessary to be equipped with laboratofies éf'éf leaéﬁ
similar level to those of Dharma Agung Universiiy or Uﬁive;sity of

Medan Area.

it is noted that the private universities are .iﬁféfior: to the
national universities in terms of equipment, .HoweVef, the}é.is'gocd
cooperation between departments and a strong unified desire to
upgrade levels, 7Tt is therefore expected that a prOV1sion of equ1p-
ment will result in considerable 1mprovement and _expansion of

activities.
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(2)

Study of Equipment for Mechanical Engineering Department

The Goﬁernment‘ of Indonesia 1is promoting machine industries in
Sumaperag:,Eight,universities of the 11 target universities have a
mechqnicél engineering department. They are all in Sumatera. A
university which pkdvides:students with experiments adequate for 5-1
grade is only USU. Besides this, UNSYIAH, UNSRI and Nommensen are
oniy capable of atranging a certain amount of experimental training,
However, all the universities showed a strong desire to amplify and

expand practical training and all have plans for a Future expansion.

At present both UMA'&“&-UISU in the Hedan area which is charac-

‘terized : by - strong demands: for machine industries, and UNAND in

Padang -at:-the center. of West Sumatera rely on the mechanical engi-

neering departments. of other universities to provide practical
training to their students. - It is necessary to rectify this

situation ‘urgently.
1) curricula of the Mechanical Engineering Departments

Table A-8-2 in Appendix-8 shows the curricula of the 8 univer-
sities cdncerned.' There are some topics which reflect the par-
ticularities of regional industry but in general all the

universities have the same overall curriculum.

2) Table 3-5 indicates the practical courses and required ecuipment
of'the meéhanical engineering departments. This table includes
also practice courses which are not given at these universities
but. are considered necessary for 8-1 grade. 1t was prepatred for
eQﬂipment.selgction purposes and shows a minimum requirement,
For UHSRI and UNSYIAH it 18 necessary bto take into consideration
other bilateral and multilateral ptograms in the selection of

equipment.
3} Current S-1 Grade Practical Training Courses

-Tab1e 3—6 tabulates the practical courses of the individual uni-
:versiﬁies;- - Phese are roughly divided into; 1. fluid mechanics
experiments,.. 2. internal cqmbusﬁion engine experiments, 3,
'drawiﬁé*and-machiﬁe elemehts; 4. materials experiments and 5

machine tools experiments. Further, leaving aside the pros and
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{3)

there is a trend for certain universgities to
relating to advanced. tech-

cons involved,

undertake experimental courses

hological fields. Given the fact that practical training and

experiments in the five areas above indicated are insufficient

at present, except in the case of USU, it is considered essen-

tial to ensure that the equipment for 'basic  experiments has

priority in the selection.

~

study of Equipment for Blectrical Engineering Department

The role of an électrical engineering department in inddnesia is to
produce electrical engineers who can-contribﬁte to achieve three
main objectives: 1. the supply of electricity throughout : Indonesia,
2. the assurance of the electricity supply required by industry and
3. the establishment of a communication network covering'the-Lipking
the large number of islands which make up the archipelago. -At pre-
sent, in Sumatera and Kaliﬁantan priority is placed on the supply of
electricity.  Therefore, the universities in these regions give
emphasis on electric power systems for generation, transmission and
distribution of electricity together with high voltage technology.
However, there is a strong desire to set up courses iﬁ_elect:oniés
and telecommunications in many universities. Three private univer-
sities included in this project have a larger number of courses
related to electronics in their curriculum than in national

universities,
1) curriculum

rable A-8-3 in Appendix 8 shows the present curricula of 7 uni-
versities which have an electrical engineering depaftment. The -
method for structuring courses differs according to university.
For example, in one university there are courses, mathémahics i,
11, III, IV which cover all necessary areas, whereas elsewhere
there are separate courses for mathematics and differential
equations., It is therefore not possible to assﬁme that simply
because a certain course is not indicated in the table that it
is not taught. 1In overall terms the contents of curricuia ére
much the same, but Nommensen University has more caourses
relating to computer science and telecommunications than others

as can be seen from the Table A-8-3.
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“Pregent Experimental Courses:

- The expe:imentaludourses_in.each_university curriculum are shown

in TPable 3-8, All the universities provide more or legs basic
courses: for elebttical engineering, namely experiments on
electric vcircuits, the handling of measurement instruments,
measurement ibf various .eieétrical' quantities, practice on
elecfrié eneréyf conversion machines such as transformers,

éléctric mbtbrs,_ generators, _high voltage technology experi-~

" ments, transmission and distribution -experiments, electronics

experiments; 'telecqmmunicétion exXperiments, computer systems
(legic circuits) experiments, control systems experiments etc.
However, equipment'is inadeqﬁate in many cases and so the ex-

perimental courses in each field seem to be chosen in accordance

- with the équipment available for use. Despite the emphasis
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“accorded to high voltage technology and transmission & distribu-

tion as mentioned'above, shortage of equipment in these field in
University of Sriwijava and University of Tanjungpura necessita-

tes the students of both universities to send to Institute of

Technology Bandung for training in these fields.

The Islamic University of North Sumatera is almost completely
without experimental facilities and its students are trained in

experiments at University of North Sumatera.

Practice Courses and Required Egquipment in Bach University

a4, University of North Sumatera

The Department places emphasis most on high voltage

technology.

'sgmatera is planned to be a center of heavy industries in
Indonésia and supply of electric powar is the most important
iésue of the electrical engineering in this region. At pre-
sent the Department has two programmes: 1) instruments for
electric power analysis and measurement programme, and 2)
transmission and distribution programme. However, it plans
. to set up two new programmes: electronics & telecom-

munication programme, and computer & control programme.
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glectronics and telecommunication is another priority area
in the electrical engineering in indonasia in view of its

vast extension of territory. The number of students is at

present 526.

pepartment of Flactrical Engineering

Instruments for Pransmission Electronics & ~ Computer &
electric power & distrvibution =~ telecommunication control
analysis and programme programme . programme
measurement : 7 .
programne {not yet) . (not_yet)
There are hine laboratories: i) Electric circuit,
ii) Measurement, i34) Basic = electrical  engineering,

iv) Electric machines, V) High voltage technology,
vi) Tranémission and distribution, vii) Electronics,
viii) Telecommunication, ix) Computer and control. Of these
laboratories, four laboratories { i) to iv) Yy have instyu-
ments necessary to conduct basic experiments, but many of
them are out of order and must be'repaired. Recently some
instruments were purchased using an ADB loan for the
Telecommunication laboratory, the Computer and control
laboratory, the Basic electrical engineeting laboratory and
Transmission & distribution laboratory.  In the Basic
electrical eagineering laboratory and the Rlectric circuit
laboratory, a number of voltmeters, ammeters, £requency
meters, power factor meters etc, remain out of order because

the parts are not available to repair them.

In the selection of equipment, pricority shonld be placed on
equipment for the High voltadge technology labératory for the

following reasons:

{1) the University gives top priority on this field,

3 —18



{2) the ADB loan did not provide this laboratory with any
eguipment, while it provided equipment for other basic

area.

(3) the Eléctrical Ehgineering Department of the University

réquésts provision of equipment for the laboratory from

fhis project.

~{4) - this laboratory has at present an impulse voltage

'éeherator and ‘an insulation testing device, However,
this laboratory also trains the students of the Islamic
‘Univetéity of Worth sumétera and the quantity of equip-
ment is inadequate. The order of priority to be
assigned to the particular pieces of equipment for high
voltage technology- giﬁes precedence first to high
voltage silicon rectifiers for D.C. high voltage
expétiments, measurement instruments and then high

voltage generating devices,

Microcomputers should also be aiven an equai priority
to that of.high vbltage_experimental equipment. .with
the ADB loan a survo mechanism experimental equipment
(interfaced with two microcomputers for control) and
one microcomputer (RAM. 640 K, 2 floppy disk drives)
were purchased for the Computer and control laboratory.
However, there are no computers which are to be used by
'studénts and teachets for computer training {operation
of computers, data processing, numerical calculation,
programming, interfacing with éxperimental equipment
’ etc.). © At least 5 standard type microcomputers are

-*requiréd.‘

University of Sriwijaya

This university 1is located in Palembang in the heart of
South_ Sumaﬁera ‘and its electrical engineering department

'cbhcéﬁtratés én-high'voltage technology for the same reasons

giVen'ffor Ehis focus at University of WNorth Sumatera,

HoWeVer, it intends to transfer its emphasis to electronics

in the néarffuture. at present the number of students is
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289 and the number of the teaching staff 1s 26. There are

. gix laboratories: 1) circuit, 1i) electric powWser conver-

sion, iii) high voltage and measurement, iv) distribution,
v} electronics & telecommunication, and vi) control & com-
puter. However,_at'present only some experiments on cir~

cuits, electric machines and radios are conductéd. The
teaching staff assembled training kits for these experiments
and prepared manuals, The students are required to assemble
any simple instrument (e.q._tegulator) in the 1ést genmester.
The presently egquipment facilities available are rather
poor, But in 1992 new laboratories will be built in a new
campus which is now under construction and many pieces of
equipment wilil be purchased by the Ap8 loan., In the selec-~
tion of equipmeﬁt the followihg two points were taken into
consideration, As_mentioned pefore, the Department'régards
high voltage technology the wost important field. However,
due to lack of facilities, the students must go to ITB to be
trained in practice in this field. Therefore the De@artment
must have equipment at least for basic experiments or high
voltage technology. Another point -is to avoid unnecessary
duplication of equipment with that to be érovided'by the ADB
loan, Priority is placed on gsome basic equibment for high
voltage technology and measurement instruménts nécessary for

basic electricity experiments.

The computer center of the university has 5 microcomputers
and the university administration office 4 microcomputers.
However, all these computers are being used for university
administration, The ADB loan will provide 5-6 microcom-
puters but they will given to the Faculty of Agticulture.
There are no comppters which can be used fbr-.combUter
training in the electrical engineering - department. fhe
situation is similar to that in University of North Sumatera
as mentioned before. Thereforé it is necessary to provide
the electrical engineering departmént with'dt least 5'microé
computers for the same reasons as those in University of

North Sumakera.



As the staff of the department is young and active, their
training at ITB is expected to promote the creation of a

_strong and effective departmental team in the future,
‘University of TPanjungpura

: This*ﬁhivetsity is located in Pontianak on the west coast of

~ Kalimantan. Kélimantan' is a region marked next for the

development of heavy industry, and therefore the emphasis in
the electrical engineering department is alse on high

voltage ‘technology. _The Department has two programs:

electrical engineering  and electric power control. There

arte seven laboratories: i} -basic electrical engineering,
ii) - electric circuits, iii) electrical measurement, 1iwv)

anergy conversion, v) disttibution, viY high voltage and

.. vii) conkrol system, The practice courses currently con-

_:ductéd are on 1) computer programs (usage of application

software, BASIC, PORTRAN), ii) electric circuits, iii)
electrical measurement, iv}) éleétronics, v} control systems,
vi) D.C. and A.C. wmachines, vii}) transformers, viii) power
system measurement, ix) power electronics, z) high voltage,

¥i) system control, and xii) computers. For experiments on

~electrical measurement, transformers and energy conversion

(electric machines) there are training kits provided by an
Australian assistance program and these kits are well main-

tained, - However, other facilities are weak.

Top priority was given to equipment related to high voltage
technology in the request for equipment, Although the main
emphésis'is_given to high voltage technology, the lack of
experimental facilities necessitates the students to go to
ITB for tfaining in this field. The expenses for this

traininﬁ must be borne by the students themselves and there

-are many students who have to work to earn money for this

withdrawing from School for a time, The situation is the

'samé_ as Iin 'the case of University of Sriwijaya. it is

-théréfofé of parémount priority to equip the department suf-

ficiently to allow for high voltage experiments to be con-

ducted on campus, Mext in priority is eqipment for



electronics and computer (especially hardware) _training.

The computer education in this university is the best
available in the Department and -its teaching staff is very
proficient, Therefore, this Department is in an eXcellent
position to train computet'engineers. Basad on these obser-
vations, in the selection of equipment priority iz given to
basic equipment necessary for high voltage and transmission
& distribution technology, and equipment necessary for

understanding computers especially hardwate.

University of Medan Area

Located in Medan, Sumatera this university has rgcently
moved to a spacious new campus and the huildings are new.
There are 282 students in the Electrical Engineering
pepartment, and like many other universities ih the Sumatéra
region the emphasis is on high voltage technology studies.
However, the department intends to move “its emphasis to
electronics and electrical - communication in fhe futuré.
Laboratories are i) electrical measurement laboratorf, ii)
electrical energy conversion laboratery. iii) ‘electrical
circunit laboratory, iv) digital and control systems labora-
tory -v) electrical communications laboratory, vi) bééic
electrénics laboratory, vii) electrical machine iaboratory,
viii) high voltege laboratory and ix} transmission-
distribution laboratory. Experimental equipment consists of
various kits for each field which were designed and
assembled by the staff a central ‘control panel is also
assembled, For the construction 6f the high voltage genera-
tor staff members have attempted to use parts from .the
Public Electric cOrporatioﬁ which were fio longer needed.
Priority in the equipment requests is given to equipment
needed for electrical machine experiments, high voltage
technology and  transmission-distribution  exXperiments,
Therefore the selection was focused on.eqﬁipment necessary
for transmission and distribution experihenté such as trans-
formers, artificial transmission liﬁéé'”and méésurement.
instruments, and equiﬁment necesséry foi electric machine

experiments such as generators, motors, énd measurement
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instruments, - As with University of Sriwijaya, the staff
members of the Department are young and very active as seen
ftbm‘the'facé that they built all the training kits by them-
selves, With an investment of further training and equip-
ment 'thére is a strong potential for this department

becoming much stronger and proficient.

" pharma Agung University

hThe'Department has four laboratories: measuremenkt, circuit,

basic_électtbnies and basic electrical control. After the

completion. of the new building,.new laboratories such as

ntelecommuhication,_distribution, control .and energy conver-

.sion are to be set up.

The size of a class in experimental practice is 100 students

~on the average and the class is divided into groups con-

sisting-of fdur students each. Since only one set of equip-

ment is available, it takes a lot of time for all students

of a class to finish one piece of experiment. For measure-

~“ment and circuit experiments there is one set each of

training kit for the handling of thyristor, oscillator,
D.C./A.C. converter, resistor, double beam slide rheostat

ete. Howéaver, meters to measure the characteristics of

‘“these instruments are not enough. Although there is no high

voltage technoldgy ~laboratory, some experiments on high

—rvoltége-measurement'are conducted,

The University considers that priority should be given on

“the equipment for energy conversion and distribution experiw

ments, However, on the other hand, it is recommended that
more equipment necessary for measurement, circuit and basic

electronics experiments should be provided since there is

_not enough equipment for these basic experiments at present,

_University of Nommensen

There are five laboratories: workshop, electric power
machines, electronics & telecommunications, computers, and

electronic circuits, The university puts a priority in the
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selection of equipment in the-fpllowing.order; the Computer

laboratory, the Workshop, the Blectric power machine

laboratory, and the Electronic circuit laboratory.

g. Islamic University of North Sumatera

This department has almost ‘no equipment for’ experimehts.
The students are trained in practice at ﬁniversity of North
sumatera. The teachers plan to conduct experimentssdn basic
electricity, circuits, electronics, communication, logic
circuit, electtic measurement, distribution, electric
machine control, high voltage technology etc. in its own
campug. A question remains if this plan could be
materialized by themselves only. Tt is desirable to allocate
basic measurement instruments only first and ;6 postpone the
provision of other instruments to the second stage while

training the staff members at ITB.
study of Equipment for Chemical Engineering Department

Three universities: VUniversity of syiah Kuala, Univeréity of North
sumatera and University of Sriwijaya have a chemical eﬁgineeting'
department and request equipment. A university such as University
of North Sumatera has the strong intention to expand its chemical
engineering department. However, at present chemical ehéineering
experiments for $-1 grade students in these three_nniversities are
not adequate. These universities are located in regionsfﬁhere a
demand for graduates from a chemical engineering'departmént'is high.
UNSYIAH is in Banda Ache which has a large industry in fertilizer.
USY is in the Medan region where food processiﬁg industry'énd chémi-
cal industry are very active and plastics processing indﬁSEty is
expected to develop in the near future. UNSRI is in a region where
there is a strong need for carbohvydrate such as starch and rubber
industries. 1In these circumstances, the future plans envisaged by
the universities to expand their chemical engineering &epértments

are considered to be justified.
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2y

3)

Pregent Curricula

. The curricula of the three universities are shown in Table A-8-4

An Appendix .8, As seen from this table, about 80% of the

courses are common to them while the remaining courses reflect
the characteristic features of the individual region where the

university is located.

Present S-1 Grade Practice Courses

The practice courses of the three universities are presented in
Table 3-10. The courses are classified into four Jgroups:

i). chemical analysis, -ii) chemical engineering experiments,

1ii) chemical process experiments, and iv) microbiological engi-

_neerihg experiments. Of these, qualitative analysis, gquan-

_titative analysis and physical chemistry exXperiments in Group 1

are mostly conducted in lahoratories of other departments than

in a chemical engineering department.

DNSYIAR does not have experiments on simple distillation, frac-

tional distillation and drying. Experiments on extraction in

' USU and experiments on filtration and distillation in UNSRI are

not sufficient. 1In all three universities, experiments on phy-
sical properties and handling of fluids which are basis for che-

mical engineering are inadequate,

Chemical Engineering Experiments and Necessary Equipment for 8-1

'grade

Table. 3-9 shows the curricula and themes on eXperiments
currently conducted at. these three universities and edquipment
necessary to.cdnduct these experiments. Biperiments which are
at present not conducted but considered necegsary are also
included., The items listed in this table are minimum require-
ments. The items which are held at present and are to be pro-
vided from other Tbilateral and multilateral assistance
progranmes are collated with this 1list in the selection of

equipment under this project.
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Study of Equipment for industrial Engineering Department

Four universities: University of Horth Sumatera;'-nharma Agung

University, Islamic University of North gumatera and University of
Medan Area have an industrial engineering department, Table A-8-5
in Appendix 8 shows the curricula of these universities, A model of

practice courses and equipmernt necessary for these colrses ia shown

in Table 3-11. Table 3-12 shows the present themes of laboratory

work at these universities.

1) Review of Curricula

Most éourses are common to the four universi;iés. University of
North Sumatera and Islamic University of North Sumatera have_
standard curricula which are almost the same, Dharma Agung
University places emphasis on subjects related to chemical
industry and textile industry. University of Medan Area is

featured in its emphasis on industrial management.
2) Review of the Practice Courses and Existing Equipment

Except University of Horth Sumaté:a the practice courses
currently conducted are only on time measuréhent, plant layout
and computer programming., This is ﬁartly a result of equipment
inadeguacy. Therefore the only equipment necessary to be pro-

vided at present is stopwatches and drafters.

University of North Sumatera is much better equipbed than other
universities and has 10 personal computers, two CNCsg, twoe arm
robots as well as PH meters, balances, noise meters, stop-
watches, thermometers, vibration meters etec,’ This is the only
university equipped with an environmental erngineering labora-
tory. In view of the particulaf nature of the Medan area, it is
desirable to provide projectors and equipment for meaéu:iﬁq

environment pollution,

It is necessary to select equipment from among the items listed
in Table 3-11 to enable them to conduct at least the experiments
shown in Table 3~12, In the selection the number of teaching

staff and students is alsc taken into consideration.
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Study of Equipment for Mining Engineering Department

Two universities: University of Sriwijaya and Dharima Agung

University have a mining engineering department.

University of Sriwijaya is located near to the Lajia oil field and
therefis'a,large'demand,for mining engineers. Much of the existing
o0il-analysis equipment is obsolete and the quantity of equipment is

insufficient. - Moreover, the equipment is used in common with the

'chémiCal'engineering ‘department, Therefore emphasis is placed on

oil.analYSiS'felated equipment 'in the request of equipment. 0il

'analysis‘relatea equipment is maintained better than equipment in

other laboratories of the mining engineering department. This

' reflects the 1mportance attached to oil analysis by this department.

'Request for oil analysis related equlpment may be 3ust1f1ea in view

that there is a bxg demand for englneers who can make oil analysis

'whlch is needed by the reglonal industries.

:Dharma Adung University is in Medan which is also a region where oil

fields and oil refineries exist, and there is a demand for mining
engineers in a similar way to University of Sriwijaya. The mining

engineering department of this university was founded actually to

‘meet such a regional demand. However, the oil analysis practice

which rééuire expensive analysis equipment are not adequately con-~
ducted because of lack of proper equipment. There are two majors in
the department: geology and mining engineering, and equipment for
experiments is used in common. Therefore the department intends to
iéiﬁfoﬁce mineral analysis and basic geology which are common to
both_majq;s, rather than one field of oil analysis. Request for
equipment in order to expand the practice in rock & mineral analysis
and basic geology. is considered to be adequate since these two

fieids'aré bésis'nf mining engineering and geclogy.

1) Curricula

1The currlcula of the two unlver31t1es are shown in Table A-8-6
71n Appendix 8. About_QU% of the courses is common to both uni-
veraltles. The diffe:ence of the remaining 10% results in the
fact that University of Sriwiiaya has laboratories better

'.equlpped than pharma Agung University, so the former can provide



2)

3)

f

more practice than the latter rather than reflects the regional

situations. Dharma Agund University gives social sclience sub-

jects in the remaining 10%.
Fxperiments in 8-1 Grade Courses

The experiment subjects at both universities: are shown'ianable
314, Practice and experiments which require expgnsive}facilif
ties are conducted using outdated equipment obtained . from fac-
tories outside, or are given at factories ouéside Lhe  campus of

at ITB, Dbependence on outside facilities is more in Dharma Agung

University.

The subjects of experiments aﬁd.préctice_in both univgfsiﬁies
are grouped into Ffive categories: i} geological . survey,
ii) observation and analysis of minerals, iii) mining machingry,
iv) minerél dressing and v) mining. The geological survey inclu-
des surveying and the mineral dressing'includes 0il analysis,
However, experiments .on mining are not given at both univer-

sities, only lectures are provided.

In Dharma Agung University, practice of surveying.and:d:awing'are
conducted using facilities of the architectural department and
chemical analysis is performed using facilities of the

industrial engineering department.

In University of Sriwijaya, some e3xperiments are done using
facilities oOf the chemical engineering departiment and civil

engineerinq department.
Experimental Themes and Necessary Equipment

Bguipment f£or S-1 grade eXperiments in Dharma Agung ﬂﬁiversiiy
is extremely poor to the extent that without_assiéténce from
factories outside it would be imposgsible to train the étﬁdénts.
There are only two polarizing microscopes and two reflecting
microscopes for observation of mineﬁéls. The mihiﬁg“éngineering-

department is not worth its name in.terms of eQﬂipment.

On  the other hand, the mining engineering department of

University of Sriwijaya is better equipped than Dharma Aguné
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