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PREFACE
 

The past three decades have seen a revolucion in telecommunications-from the 
first television transmissions via satellite in the early 1960s to the video- and computer
conferencing activities of the 1980s. Today, telecommunications serve as the "nervous 
system" of many societies; they are multi-purpose in use and pervasive in effect. Tele
communications provide significant social and economic benefits critical to improving 
and ma:rtaining nat ionai econoierns and, exttension , the quality of life.cI 

'1 the relativyely shore t.lme that cotrimunications satellites have been with us,
sate!lite technology has displaved amnazing range and versatility. The technology has 
demonstrated its value to telephone and telex comnunications, radio and television 
broadcasting, business conmnunications, and the delivery of public services to isolated 
communities. 

It has also proved a sound financial and, according to inany, productive development
investment. Indeed, telecommunications' vital contr ibution to development was noted in 
The MissinLLink, a report by the ITU's Independent Commission for Worldwide Tele
communicaions Development: 

Henceforth no development program of any country
should be regarded as balanced, properly integrated or 
likely to be effective unless it includes a full and appro
piate role for telecommunications and accords a cor
esponding priority to the improvement and expansion of 

teiecommunication. 

In the last decade, it has become evident that the developing world also considers 
telecommunications a worthwhile investment. Indonesia, India, Brazil, Mexico, China,
and a coalition of 22 Arab nations have launched their own satellites. Through Intelsat,
27 other developing nations have established internal satellite-based co'- munications 
systems. 

Satellite communications offer the potential to reach the isolated and rural areas 
which characterize much off the Third World and which have long remained outside the 
vital flow of information. 

In 198u the U.S. Agency for International Development initiated the AID Rural 
Satellite Program to explore the potential of telecommunications as a means of ex
tending scarce expert resources and expanding educational opportunities to remote and 
rural areas. Building on simple, interactive, and inexpensive telephone-based technolo
gies, the Program developed teleconferencing systems for use as a development tool. 
Three pilot projects--in Indonesia, the West Indies, and Peru--vere implemented to test 
and demonstrate that audioteleconferencing could reliably and affordably support de
velopment activities in education, health, and agriculture. 

In Indonesia and the West Indies, distance education programs were established with 
national universities, Linking 13 distant universities in Indunesia and six universities in 
the West Indies, audioconferencing systems are used to provide academic courses to uni
versity students, to upgrade faculty skills through in-service training programs, and to 



facilitate administrative and institutional commiunication. The effect is to make the 
expert resources of each institution available to all mernbers I)f the net'vor, thus nul
tiplying each professional's outreach and effectiveness. Over I.:courses are taught each 
semester to thousands of university students in indonesia. Yhe !Jniversity of the West 
Indies trained over 500 doctors and nurses in 1985 and doubled the annuat runher of 
teaching certificates awarded bea'.e of expanded training opp,.rtunties ol.ered y the 
teleconferencing system, 

In Peru, the Rural 'S_.te it e ,g ,m t inprovided basic telepho( . PPr ' ,-0 -ra1 
commurnities arid establis! ed ;i, aud!:,:otnferencing link 'or in--servico hite alth 
workers, agriculture extension agen ,, .rld teach,:s --- :onnectii.t wh for fli-a time 
with experts in the capital cit,, or Liria. Over 1.00 ,u dioconfercn . , ,:o.i by 
field personnel in [985; over 2 !peici, o' users itdi t_ -ted thint 0, ,nrd iroved 
their work. 

The experiences of the R.,lral Satellite Program in Indonesia. the \Vi indi,.s, and 
Peru have shown that: 

e 	 Telecommunicationis cart be adapted to p-oviJe affordable communications ser
vices in rural areas and provide a cost--effective iearn.-.-f extending social 
services to these areas. 

* 	 Telephone-based technoiogies can be made to operate reliably in the developing 
world. The RSP pilot project ne.;wrks operate at a 90 to 98 per-ent reliability 
rate. 

e Teleconferencing, specifically audioconferencing, is an effective means of 
providing quality instruction and essential training to rural aad isolated public 
service personnel. 

Beyond these major research conclusions, the Rural Satellitp Progran projects have 
afforded valuable lessons in the planning and implementation of distance education 
programs, the des4,,n of appropriate technical systems, the progranunatic aid technical 
management required by these programns, the process of technology transfer, and the 
identification of the most suitable uses and audiences. 

The following report, one of a monograph series, describes one aspect of the ex
perience of the Rural Satellite Program. 
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INTRODUCTION 

Distance educators are continually searching for new and better ways of reaching 
present and potential learners. Print materials stii! form the heart of most distance 
education programs, but educators have made use of :_w technologies as they have been 
developed, such as slides, radio and I'V broadcas,', ' dio., video cassettes, computers 
and video ci;Js. A continuing concern nas been to find niAns of providing for two-way
interactoki betwe,.er teacher and iea--ner ii order to facitiitate leaning, mainain n:ioi
vation, and ersure steady t)rogress. Somne distance educ tion systerns have tried to 
supply this hunan elenient through correspondence bet\een ,,ach r and learner or by 
occasional face-to-face tutorials. Countries with advanced telecorniunications net
works have made use of telephone, audioconferencing, two--way video, and a combination 
of one-way videe and two-way audio connections. All have been shown to be reliable and 
effective deliverers of ristru, tional programming in nations where telecommunications 
networks are very xtersive and of high quality. Such systems have not normally been 
used in the Third World due to the uneven Quality of the existing Lelecormmunications 
infrastructur,.x,, their limitation to mainly urban areas, and the perceived high costs of 
creating such educational systems. 

Until recently, little was done in the developing world to bring the benefits of 
telecornmunications facilities to rural and remote areas and to utilize them for educa
tional purposes. Terrestrial systerns had to be built one step at a time radiating out from 
profitable major urban centers and had to overcome great geographic barriers and high 
costs to reach renote areas. Telephone system planners saw no way to justify the great 
expense of expanding to rural areas where the numbers of potential users were too smiall 
to make such service profitable. Thus rural and remote areas were generally left out of 
the revolution in teleconimunica tions that has swept the world in this century. 

The rapid development of satellite technology over the last three decades has 
changed this situation. Earth stations placed at remote sites can create a nationwide 
communications network without the need to laboriously build a complete chain of cable 
and microwave links covering the ent'- country. Technical advances have led to more 
powerful satellites, smaller earth stations, and a general reduction in the cost of all 
elements of satellite-based systems. A global ing of satellites now rna,<es it possible to 
connect almost any spot on earth into the international telecommunications network. 
From an educational standpoint, this network can be viewed as an all-encompassing, two
way delivery system that can be used to promote human resource development and 
information exchange. 

The capability now exists for instructional programming to originate from and be 
received by almost any spot on earth. A U.S. professor can hold a live semi.iar with 
students in one or more countries. Doctors in Europe and Africa can simultaneously view 
and discuss x-rays or cardiograms. In-service trai.ng can be given to teachers, E:gri
culture and health workers, and other field personnel scattered in remote areas across a 
single country or the world. Regular meetings can be held between national office 
personnel and ocal staff in all outlying areas. All of this arid niore can be done over 
simple telephone lines. Interactive telecommunications networks make it possible to 
reach both small and large groups of widely spread learners. Scarce expertise can be 
called upon to provide instruction or advice to multiple sites without the high cost of 
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travel and lost time. Modern telecommunications systems can provide reliable, multi
site, two.-way communication facilities to achieve a wide variety of instructional and 
administrative goals. The challenge for educators is to identify and demonstrate how 
this existing technology can best be used for these purposes. 

The Rural Satellite Program was created to take up this challenge and to explore 
ways in which satellitechnology COuld be used to foster educational and rural develop
ment. This report looks at the large-st of the three field projects developed under that 
program, the Indonesiin Distance Educalion 3atellite Systen. The report is meant to be 
a guide to ihose vho ish to use similar systems for their own nation's educational 
needs. The information, given should he of inmterest to a range of people from satellite 
engineers to educators. 'he report is arranged in chapters that focus on different 
aspects of the project, such as system design and staff ,r;ining, and readers shoild feel 
free to select the sections that best match their own interests. The chapters are built 
around questions tniat planners of such systems should ask, and the main elements of the 
answers to toose questions are identified based on the experience of the Indonesian 
project. The intent of the entire report is to use the Indonesian example as a means to 
help others benefit from the Rural Satellite Program's five-year experience in putting 
such systers into plac e. 

The need for distance education programs is particularly great in the Third World 
where expertise and physical resources are limited and the bulk of the population is in 
rural or remote areas,. Telecommunications can be a powerful means for the sharing of 
human resources and the management of widespread development projects. The Rural 
Satellite Proigram has demonst,-ated that satellite technology and audioconferencing
networks can meet real arid iniportant needs in the Third World, especially for the de
velopment oi remote areas. The Rural Satellite Program hopes that its efforts will 
encourage others to explore and expand the use of interactive telecommunications sys
tems as educationa! and developmental tools. The technology already exists. The cost is 
affordable. The possibilities are endless. 
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CHAPTER ONE 

THE INDONESIAN SETTING 

A. WHY WAS INDONESIA CHOSEN AS A SITE? 

WIDESPREAD AR.CHIPELAv©O 

* HIGHLY DEVELOPED DOMESTIC SATELLITE SYSTEM 
NEED TO USE SATELLITE FOR DEVELOPMENT PURPOSES 

The Indonesian arc_i_eao consists of 5,000 inhabited islands stretched across 
almost 3,000 miles of ocean. Tne combination of great distances and vast expanses of 
water served to isolate the islands from one another for much of their history. During
the Dutch colonial perid ot over 300 yeats only limited comrmnunications facilities were 
established, mostly on tlie main island of lava. After the War of Independence with the 
Dutch (1945-48). the new Indonesian Government recognized that a good communications 
network was essential for promoting political unity and national development. Work 
went ahead on expanding the limited, existing terrestrial facilities, but progress was 
slow. With the development of satellite technology in the 1960s, the Indonesian Gov
ernment recognized that a satellite system might solve the problem of linking widely
scattered sections of the country quickly and relatively cheaply. A new communications 
system was seen as being particularly essential for the coordination of the far-flung
operations of Pertamina, the national oil company that was entering into a tremendous 
growth period. 

Studies were done in the early 1970s, and it was decided at the highest level to
proceed with the development and installation of a domestic satellite system. The initial 
plans were for 42 earth stations and two satellites: a primary satellite and a backup
satellite to be built by the Hughes Company of the USA. The satellites were named 
Palapa A-I and Palapa A-2. The name "Palapa" was chosen because of its connection
with a quote by a famous historical figure, Prime Minister Gad jah Mada, who vowed that 
he would not eat "palapa" (a very popular food dish of that era) until the islands of Inao
nesia were united into one nation. This new Palapa, the result of one of mankind's major
achievements in high technology, now serves to carry out that vow and to truly make 
Indonesia one nation. 

The Palapa A-I satellite was launched in 1976, and Indonesia became the first Third 
World nation to inaugurate its own domestic satellite system. Over the next decade the 
Palapa system was expanded to 120 earth stations. Domestically, the satellite was used 
primarily to provide telephone, telex, radio, and television coverage to all 26 provinces.
Internationally, transponder space was leased to some of Indonesia's partners in the 
ASEAN consortium, namely, Malaysia, Thailand, and the Philippines. The introduction of 
satellite technology into Indonesia stimulated the growth of related industries. A wide 
range of companies came into existence to manufacture earth terminals, modems, and 
other equipment. In 1984 Indonesia had its third satellite, the Palapa B-I, put into orbit 
by the U.S. space shuttle as an eventual replacement for the A-I. In pursuit of its goal 
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to bring basic telecommunications services to all of its people, the government is now 
making preparations for a second major expansion of the system. Plans are under way to 
add at least another 100 earth terminals before 1990 and to bring basic telephone and 
telex service to all of the country's district centers. 

Given Indonesia's satellite capability, it was natural that it receive major con
sideration as a project site vhen thie P ural Satellite Program begai M 19I. Although 
Indonesia was a pioneer in adcpting satellite tcchnology, little had been done to use its 
vast and expensive sateilite network for .pecific developwent rorams, lhre was a 

country with an extensive telecommunications network, including its own sat-,llites, a 
trained and well-crganized cadre of technicians, and many developmient needs that could 
benefit from better cormmunications. The Palapa system was a major resource that could 
be used to achieve development goals far beyond those of basic telecommunications 
services. The challenge was to identify some of those goais and to deni,,nstrate the 
power of telecommunications for development. 

The Rural Satellite Program (RSSP) was begun in response to such challenges. 
Sponsored by the Office of EducaLion, Bureau fr Science ard Technology, of the U.S. 
Agency for International Development (USAID), the program's mission was to organize a 
few projects in the Third World that would demonstc-ate some of the ways satellite 
technology could be used to assist development efforts. AID contracted with the 
Acadcemy for Educational Development (AED) to provide the echnical assistance and 
planning required for cr ying out the demonstrations. Projects were implemented in the 
West Indies and Peru, as well as in Indonesia. 

The project in Indonesia arose from the context of a long relationship with AID in 
developing an Indonesian capacity to use educational technology. Key Indonesians atten
ded the first U.S. conference on educational applications of satellites held in 1974 at the 
sites of U.S. educational experiments utilizing the Applications Technology Satellites 
launched by the National Aeronautics and Space Administration. The organizer of that 
conference, Dr. Clifford Block of AID, subsequently participated in Indonesia's first 
policy workshop on educational applications of the Palapa system held even before the 
first Palapa was launched. Extensive AID funding of educational technology act'vities 
ultimately occurred. Thirty Indonesians received advanced degrees in the United States 
in educational technology, and a major educational media center (Comniunications Tech
nology Center) was established in Jakarta with AID assistance. AID, both in its Washing
ton development research bureau and in its Mission in Indonesia, thus was well primed to 
think of Indonesia when important educational technology applications were being con
sidered, and Indonesia trusted the quality of AID's intellectual and technical support. 

Beginning in 1981, several RSP planning teams visited Indonesia, and in-depth 
discussions were held with the Ministries of Health, Agriculture, and Education, local 
USAID personnel, the staff of Perumtei (the national telecommunications authority), and 
other contacts deveioped during AID's decade-long involvement in educational technology 
in Indonesia. A number of possible scenarios were identified and explored for the use of 
the satellite system for these ministries, and some potential system configurations were 
examined. Based on these initial studies, both tne Government of Indonesia and USAID 
agreed that the RSP project should focus on the development of hiFher education in the 
eastern part of Indonesia. 
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B, WHY DID THE SATELLITE PROJECT FOCUS ON HIGHER EDUCATION? 

* NATIONAL NEED FOR h'POR.E TRAINED MA'NPOWER
 

Q GREAT DEMOGRAPHIC P1 tP 
 ON T1IE -DUCATION SECTOR 

* SHORTAGE OF FAC'LT' A) ACILI] IFiS 

o GOAL OF DOUBLING NI"I.-I-fN' O Mv BY THE YEAR 2000I-Nh,_L. NT' 
* NEED TO INCREASE Q.NW"ITY A' " ,- " OF EDUCATION 

c NEED TO UNCREASE EQ011,, r OF -"

a NEED FOR INSTiTUf'ONS TO WAi, REOURLCIECfS 

During the Dutch colonial period, It done::;ia's edijati,,ual seni remained largely
undeveloped. At time Independence 19', indonesia thanthe of in had ewer 1,000
university graduates. The first Indonesia uni,versi y was noti uidkd uncd 1949. The
primary and secondary school sectors were also underdeveioped. Facing the trenendous 
task of moving the newly cra red mit ion towa.rd inodernizatiou, the leadership decided to 
concentrate resources on a bot[orn--jp straL r,,,, y_with nmior initial investtnent in prinary
education. As it neared the goal of ,nive,.:1, free primary education, the Ministry of
Education shifted more resotrces to the development of the secondary scnooi level. 

During this period a great deal of att'.tion was also given to higher education. 
Between 1949 and 1982 the government established a higher education structuure of 10 
teacher training institutes and 33 universities which by 1979 annualy enrolled over
200,000 students. The development of higher education, however, cud not keep pace with 
the expansion of the primary and secondary school syste:ms nd the nation's need for
trained manpower. The investment in the primary system succeeded in producing greater
numbers of graduates, rmany of whom sought further education in the stecondarv system.
The additional resources put into the secondary school system had the same degree of 
success and a similar result: increased demand for education beyond high school. 

The demographic bubble slowly traveled through the system until today there is
tremendous pressure on the Directorate General of Higher Education of the Ministry of
Education and Culture to expand enrollments. In recent ears over 500,000 young people
have taken the college entrance examination for the 143 government-run institutions of
higher learning. Because of a shortage of all resources (staff, materials, infrastructure),
the government has been able to accept only about lI-20 percent of these applicants.
The rest must enter private institutions (generally of lower quality), wait until next
year's exam, or give up the idea of post-secondary education. rhis situation has created 
both personal and national crises. M large percentage of Indonesian young people are not
able to pursue their goals of higher education. This resource-wealthy nation of over
i60,000,000 people is unable to meet its ever-expanding need for trained manPower. 

Higher education in Indonesia indeed faces a crisis. It is facing an inprecerdented
demand for its services, for more graduates, and even demands for its own personnel to 
serve in non-education capacities. The rapid develoynent that Indonesia exuerienced in
the last two decades has created a large group of secondary school graduates eager for
higher education, a rapidly expanding economy that requires ever greater numbers of
university-trained graduates, and, hence, a constant demand for the participation of
faculty members in government and private sector projects. To meet this crisis, the 
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Directorate General of Higher Education announced a plan to double university enroll
ment by the year 2000. This will requir_, of course, more teachers, more buildings, and a 
larger budget. It will also require balancing the need fol more resources with the need 
for cuality and etiality. The number of graduates has to he doubled, hut the quality of 
instruction and learning also neeCs to he greatly improved if the diplom.as are to mean 
any thing. in addi ion, the D irecoratoe innst timpt a be tter distribution of resources 

Iththe i so thai outlv,n imiuriots are a' ce to the level o the 
instituito'['t , -v T he- e-',.,,ttc ml .. o te .Adu a""-, h radut- s 

t Leasing ; uant v iP(J .;,:r t m , w il r-,, i .tie probleti: 

for the hilea- ieat -',Ld ,. >'s'ton OS 0.-. wb"ie ur hjnd-red by a 
ho w ar h d b •ft".' 

number 1)f , kr, Ye , e , .uc, t -1 -_,s iof"i ' n 1!i - t, ',,00 de: 

0 littl a pacit,, for 'o, th fPased on !,elf.-. i il:l
 
r , r i a
S n -_....t . m na in resources 

e low .fgraduate.: ue t poor and Mck ofouer' nanagentent a facilities, 
facut'., and ..-f-direc-edl u. t J n-g 

* lim i t iorl onl thI-tntntILr of. L'a-den', -who can he euro !)ed 
* inappropri.:ct, ednhni Lraiv, trt. 

C. WHY WAS TiHE VTh. f ..,FC,, PLACED IN EA.STERN INDONESIA? 

EXS FE NCE OF A UV STYT ASZOC0CIT"ON BASED OND 
RESOURCE SHAItNG 

* USTABLISIIED :_ REGULAR ,1CATIONSNEED RCC'UR COM' AMONG 

REMOTE SI'TES 

* NEED TO BUILD U.PON P-P-EVI-1 , AID/iNDCINES[A PROJECT 

In .973 in the easten part of Indonesia, a group of r,.-.ctors (presidents) of 10 gov
ernment universities and teacher training institutes organiaed the Eastern Islands Uni
versities Associatio-n, a cooperative working group whose aim was to promote the further 
developnment of its institutions throjuh the sharing of ideas and resources. These rectors 
recogniE.ed that their institutions would not be able to advance rap idiy enough through a 
policy of self-reliance. Educational resources were scarce in the eastern islands, and 
there was uneven deve lopnien', among the institutionm there. Hasanuddit University in 
Ujung Pandang had receive special attention firom the Directorate with the goal of 
developing itas a, "hub university"--an institution that would receive extra resources so 
that it would become a rsource center for the entire eastern area. On the other hand, 
the universities at PaIL and Kendari were ainiong the youngest government institutions in 
the country, having been rounded in 1981; they had only rnhnirnal facilities. Under the 
leadership cf he Rector of Hasanuddin Universit,, the rectors created this Association 
with the -uppor n of the Director General and the Minister of .ducation and Culture 

With only limnited resources, t -a-oca:-i .. some. rodest )rograms suchstarted as 
periodic meetings of the rectors and the sharing, of materials. With additional support 
frotri Jakarta they conducted a caculty e.change program, whereby a teacher from one 
institution would travel to another campus to teach one or more courses that were not 
availanle on that campus because of a lack of faculty. Other programs were started that 
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involved sending students to Hasanuddin University or to the Agricultural Institute atBogor on Java for graduate study. Although these programs demonstrated that there was 
_oran established need cegular communications between sites, the universities had torely primarily on mail and personal meetings to maintain those programs. 

When the ov.inment decided to focus more on "eastward-bound development" andallot additional resournet:, to the eastern islands, the Government of Indonesia and USAII)agreed to launth ,.fiv-_ [)r(ect_ir to develop the agricultural expertise of the uni
: rsities of eastern Ii onesio. This pr-ojecft brought together Washington State University 

(W-Sk. , 'liqeU-SAID contractor, and the Eastern Islands Universi ties iAssoc'ation for thegoal oi strengthening the ariciiltural sector of the Association through a variety of 
programs, including degree traing programs in the United States for faculty, the development of materials for five uasic courses (soil science, forestry. nutrition, ecology,and English), die creation of experimental farms and rural development projects, and many workshops bringing toge ther university personnel such as librarians and hone 
econorn ics teachers for the purposes of Itudy. sharing, and networking. 

Mean hle the Directorate General of Higher Educat was-n looking for other solutions to the problems it confronted. it knew that its arnbitious plans for doubling enrollment also would entail a massive staff developrnen t effort in order t,( recruit newteache!; and upgrade the skills of present fa.cultV. In searching for ways to use its resource, :o the maxiinum, more atit looked closely distance education strategies. Themnajor result was the creation in 1984 of the Open University--a distance education
institution that wvould be open to high school graduates of any age. The anrouncement ofplans tor creating an open university was met with such enthusiasm throeghout the country that iS Initi,-_l plans to start its first year with no more than 10,000 students in only afew province- was changed to accommodate over 60,000 students across most of thecountr. 1'he Open University would rely mainly on print materials sent to studentsthrough the reguiar postal system. There would also he the occasional use of newspapers
and of te'evision as a delivery medium and an attempt to establish a tutor network to 
suppot the students. 

Discussions with AID's Bureau for Science and Technology about the Rural Satellite
Program rook place at the same time 
as consideration of an Indonesian open university.The Director Gener,l of Higher Education saw this as an opportunity for the Ministry ofEducati,ri and Culture to explore the use of interactive telecommunications for distanceeducation, both for the direct instruction of students and also for staff devehopinent andadministrative activities. His idea was to establish such a systerrn first only in part of thecountry as an experiment to determine if itcould be a viable strategy for a eting someof the needs of higher education, particularly the need for high qua'ty educaLtion inspecialized subjects in universities outside of Java. If it proved successful, he proposedto extend it: from a regional to a national system. In determining wher toestabish such 
a system, bot;i he and U.JSAID officials naturally looked to the eastern islands wh-re there was an established association trying to share resources and a USAID project that wasalready inoperation. It was hoped that the satellite system could help maintain the
rromernturn of inter-institutional started bycooperation the Association arid the USAID-
WSU project. 
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D. WAS THE SELECTED LOCATION A GOOD CHOICE? 

ADVANTAGES 

v CRITICAL. NEED FOR iULTJ-I-TE COMMUNICATIONS 
e HISTORY OF PESOUFZCE >HARING AMONG INSTITUTIONS 

* 	 OBSTACLES TO .DEVELOPMENTTHAT COULD BE LESS[-NED BY 
A COMMLUNlC.,\TIONS SYSTEM 

A 	 STRONG, iNTIR-STED LEADER 

DISADVANTAGES 
e SITES GROUPED ON BASIS OF GEOCRAPHY AND NOT COMMON 

NEEDS
 

e 	 INHERENT WEAKNESS IN THE HOST ORGANIZATION 

* 	 STAFFING 3Y PART-TIME PERSONNEL 

o 	 GREAT DISTANCE FROM AI'VMINISTRATIVE SOURCE OF BUDGET 

* 	 LACK OF U!NIFOR.MITY AM,.ONG MEMBER INSTITUTIONS 

LACK OF CLARITY ON ADMINISTRATIVE STATUS OF PROJECT 

The first major consideration in establishing a coummunic..tiions system is to deter
mine if there i:.; aa- imf portant communications need that can best be addressed by
telecon'munica tions. This was clearly the case in eastern Indonesia. The members of the 
Association were located on fotr iands spread over an area of 900,000 square miles. 
The goals of lhe Association and dhe existing US \ID-W U agriculture project were to 
develop the instituttional capacities of project mrembers through a sharing of resources 
and the developmen t of n tworks among group, of university personnel The ,\ID con
tribution of $S nhilion and the counterpa.rt funds of the Directorate represented a huge
investment in the .,Association. The money ailowed for dozers of faculty to go to the 
United States for further study and for a variety of coopera tive projects to be run by 
groups of faculty from all of the institutions. It was clear, however, tha. most of thoee 
networking activities wouid not continue after AlI) and Directorate funding ended in 
1984. The travel expenses aclon' v.,"re great, often tal<ing up most oi the budget for many
project activites There was also concern Wta the various faculty\ members working
toward degrees in the United States would lose thoir cohesiveness as a group after th-ey
returned to their remote camtuses. Due to the high costs, of long distarlce telephone
service ($1.00-$.00/mAnte) and air ravel, it 'as not f,'asible to expect that people
would keep in contact with each other after it was , longer possible for them to meet 
face-to-face on the \V1,SU campus or in, workshops. Thus it was feared that much of the 
progress of the previous four years (1979-83) would be lost when external funding ended. 
AID/Indonesia considered extending the VWSU ,onract beyond 1934 but eventually 
decided not to do so. 

The experience of the previous four years of the Association had already helped it 
to identify areas where cooperation was needed. it was particularly interested in using 
an interactive system for course sharing between campuses. The system of having visit
ing faculty teach a course on one or two visits of one or two weeks' duration was unsatis
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factory. There were limitations on how long faculty members could leave their campuses 
and how many could be funded during a given semester. Given his regular teaching load 
at his own institution, a faculty member could visit only one campus per semester. This 
meant that each institution had to enter into its own agreement with the institution sup
plying the teachers. Because of its larger and better--trained faculty, Hasanuddin Uni
versity was the priinary supplier of "flying teachers" for these programs; however, some 
institutions did bring in faculty members from univrsities outside of the Association. 

Another interest of the Association was to continue the spirit of cooperation that it 
had been cultivating for so long. It needed a means of exchanging scholarly and ad
ministrative information. It also wanted to conlinue the prograii of staff development 
begun widi AlD funding for overseas study and Di:ectorate funding for locally held 
workshops and project teams. Th e Association also needed a forui in which it could 
meet to maintain the Association itself. The twice--year!y ineetings of the rectors would 
not be sufficient to sustain the nnorentum of the last few years. 

The use of satellite communicatitns to link the campuses into one network was 
viewed as an important step e.ow,,ard reducing some of the obstacles to deeop)nent cited 
earlier. The problem of little g-4rowth based on self-reliance would be ameliorated be

telecommnunications would manycause the %etworklink an inst iLttionL to other insti
tutions, so that human resources could be shared. -uch a system also offered the possi
bili-" of including institutions on side of the Association. The satellite network could 
also be used to bring in expertise [roin outside Lhe higher education cornmunit . Poten
tial participants included anyone who kived with in traveling distance of one of the sites. 

The problem of university imbalances could be addressed partially through the 
shari, g of local expertise over the rietvor,. The Directorate's plans included the crea
tion of centers of specialization wilthin the uriversikv systemn. Each university was given
responsibility for developing special expertise in a particular area. Ior instance, the 
univ :rsity at Samarinda (UMNOIL.) in the midst of the rich falimantan forest area was 
designated to be a center of expertise in forestr,'. 'he university at Ambon (UNPATTI) 
in the Moiucca islands was given additional resources to concentrate on fisheries and 
ship-building. This strategy would enable the Directorate to develop content area 
specialists on most maior topics and thus strengthen the overall capabilities of the 
governinerit ur erv :.:yv<tei hcmvever, it would need a mechanisii to ensure that the 
expertise developed at one campus would ne shared with other campuses. The satellite 
system appeared to be one suh mechanism. 

The problem oi low productivily resulting from poor management and a lack of 
facilities, staff, and self--directed student learning was another obstacle that could be 
lessened by the judicious use of a telecommunications netVork. The network could be 
used for administrative meetings for informiation exchange and training, for inter-library 
loan programs and consultations, for distance education courses led by a master teacher, 
for staff developirient activities such as seminars or raining programs, and for stimu
lating students with outside materials and instructors. 

The limitation on the number of students that could be enrolled could be addressed 
only partially by an interactive telecommunications system. By delivering quality 
courses taught by senior faculty memnbers from outside institutions, a telecommuni
cations systeni could make it possible for on-campus senior faculty members to con
centrate on other courses, thus increasing the total number and variety of courses avail
able. By pairing a junior faculty member as a local tutor with an experienced master 
teacher via audioconfeerencing, it was also hoped that there would be a training effect 
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upon the tutor, increasing his/her knowledge and teaching skills so that eventually s/he
would bc able to teach the course. The overall effect of the telecommunications system
would be to increase staff skills and the total number and variety of courses that could 
be offered in any semester. This would help sLudents get through their prograro;s faster 
and thus open Lp space for niew students. The typical B.A. student in Indonesia spends
five to six years completing a four-year program. Part of tha probleii, is caused by the 
unavailabi Itv o faculty miembers and course. ,ith classrooms seating at least 50 
students and an, annuai p)rogram of 30 cocrses, IS[DIKSAT would have the potential of 
reaching 1,500 students Lr ai.pus per year. 

Tie probleri of inappropriate administrative structures could not be directhy
ameliorated by the introductiion a ansten. A icalionsof telecomemunications counillun 
system, ho'e,,.ve can fa ilitate tht!shift to tore appropriate structures by providing a 
forum where I can dicuss adrninist-atie problems and where administrative poli
cies and procedurn co - \e deba ted.revwed,epained, or 

The choice of the wt-mrln 1sads Wioversities Aso ciation as the site tor the Rural 

Satellite Progran vas appropr iatt- hca,e: 

t 	 There was a stong, .ti n muiations need. 

" The remoto location of many of the sites and their geographical spread indicate-I 
that telecot be a cost-effective way of addressing some ofX otudcationsould 
their problens. 

" 	 There already existed an organization that had ongoing programs based theon 
concept of resource sharing. 

" 	 There was a strong leadur who was knowledgeable about teleconnunications and 
enthusiastic about its use for education and who held the two main poitions
crucial to the success of ,he project: Rector of lasanuddin University and 
Chairman of the Un;.,sties A.ssociat' n. 

" The satellite project, t, a certain extent, would be a follow-up of a previous
USAID project that also I.rorno ted networking and resource shar ng. 

During the actual ilnplct;en tat ion of the projec.t, however, it ,was discovei-ed that 
there were sone distinct disodvantages in locating the satel ite project in the eastern 
islands. Because these factors affected almost every aspect of the project and played a 
large role in dererr;ninrg the degree of success it was able to achieve, it is inportant
that they be reviewed at this point so the reader can better iinderstand the context in 
which the projc,.t operated. 

s 	 Geographical Basis of Membership: The Association was a geographical group
r-g, but geography is one of the least important factors to consider when 
creating a satellite telecom'-it .cations system, whose great strength is that it is 
impervious to distances as '.rg as all locations are located within its "footprint"
(i.e., the boundary of its transmission and reception ability). 

* 	 Great Disparities in Needs of Members: The Association contained a wide 
variety of institutions in terms of their needs, goals, resources, and stages of 
development. For instance, there are two teacher training institutes (iKPs) and 
eight universities, each with different curricula and goals. Because of these 
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disparities it became extremely difficult to devise a course program that met 
everyone's primary needs. 

* 	 Loss of Key Leader: Before the project even began, one of the key figures in the 
planning of the project, the Rector of Hasanuddiii arid Chairman of the Asso
ciation, moved to anothier post in the Ministry of Education. Thus a very irn
portant leader was removed from the scene early in the progran. 

* 	 Weakness ot the Host Institution: The Association proved to be much weaker 
than originally estimated. it nagraged itself pri marilv through somi-annual 
meetings of the rectors. It had a central secretairat that helpedi to coordinate 
and organize activities but which had little po,,ver io rnake independent decisions. 

* 	 Limitation of Part-Tine Personnel: Being located at a university ineant that the 
professional staff would all be university faculty. Given the scarcity of faculty 
at Indonezian universities, none of them could work on the project full time; 
some had their teaching loads partially reduced, but most had to continue to 
meet their regular Facuity responsibilit es while vrking on the satellite project. 

* 	 Budget Transfer Probiems: The satellite project became ane of the few national 
level projects in Indonesia that had its headquarters at a provincial site instead 
of in the capital, Ja<arta. This caused serious financia! prolems, because there 
was a great deal of difficulty in getting funds released and transferred from 
Jakarta to the regional office. 

* 	 Lack of Uniformity among the Sites: Although all of the members came under 
the Directorate General of Higher Education, there was iittle uniformity in their 
semester schedules. This created a major problem in scheduling the satellite 
semester, because one set of dates was never appropriate for all institutions. 

* 	 Lack of ,C'Iaritv on the Administrative Status of the Proiect: The project w, s 
directly under the control of the Directorate General of Higher Educationri 
Jakarta (a national organizacion) but charged with meeting the needs of the 
Association (a regional organization) consisting of autonomous institutions of 
higher learning Iocated in the pro,'inces. The project was to meet the needs of 
all of these Frooips ,vhi'e having no power of its own to direct them. Conversely, 
no 	single client ,rrOUp had to take responsibility for the success of the project. 

Some of these disadvantages were noted at the planning stage of the project but 
were believed to be resolvable. Others were not recognized until the project was in the 
instaliatior or operacional phase. Planners of any project should give thought to these 
types of problems before launching cheir own projects. 
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CHAPTER TWO 

DESIGNING THE SYSTEM 

A. WHAT WERE THE CRITERIA FOR THE DESIGN OF THE SYSTEM? 

* APPROPRIATE FOR TELECOMMUNICATIONS NEEDS 
e APPROPRIATE FOR HUMAN AND PHYSICAL ENVIRONMENT 

e ECONOMICAL 

* TECHNICALL.Y FEASIBLE 

a RELIABLE AND MAINTAINABLE 

The first consideration was to specify the general type of communications system
appropriate for the telecommunications needs of the prospective user groups. In this 
case, the members of the Eastern Islands Universities Association and the Directorate
General of Higher Education were primarily interested in a two-way system that would 
unite the campuses with the Directorate and a strong university outside the Associa
tion. Their major communications needs were for: 

o inter-institutional course sharing 
* faculty development programs 
* administration 
* promotion of research
 
* off-campus outreach activities
 

Because programming conceivably might originate at any of the sites, the Asso
ciation stressed that all sites should be similar in their transmission and reception capa
bilities: there should be no master site serving as a broadcasv center. The obvious 
communications option was a fully interactive conferencing system to link all of the 
campuses in the system, with each campus able to serve as an initiator of programming. 

After assessing the interest and commitment of each of the institutions, the 
Directorate and the Association recommended that the satellite system consist of 11 
sites linking nine of the 10 Association member institutions with the Directorate General 
in Jakarta and the Institute of Agriculture in Bogor. The University of Halu Oleo 
(UNHALU) in Kendari was not included in the plan because it was a very new university
fully occupied with its own development. The Directorate did not believe that this 
university would be able to devote resources to the satellite i'roject. (After three years
of forceful efforts, UNHALU got funds that enabled it to join the network in 1986.) The 
II sites to be connected wcre, from east to west: 

1. CenJerawasih University (UNCEN-J) in Jayapura
2. Cenderawasih University Agriculture Campus (UNCEN-M) in Manokwari 
3. Pattimura University (UNPATTI) in Ambon 
4. Sam Ratulangi University (UNSRAT) and the Institute of Education (IKIP) in 

Manado 
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5. Tadulako University (UNTAD) in Palu 
6. Hasanuddin University (UNHAS) in .Jiung Pandang 
7. Institute of Education (IKIP) in Ujung Pandang 
8. Mulawarman University (UNMUL) in Samarinda 
9. Lambung Mangkurat University (UNLAM) in Banjarmasin 
10. Directorate General of Higher E'ducaticn (DIKTI) in Jakarta 
11. Institute of Agriculture (IPB) in Bogor 

Later in the project, a twelfth site was added with the installation of a small, solar
powered earth station in the rural area of Wawatobi, Southeast Sulawesi. This site wasto provide the universities with the means to use teleconnunications for :ural devel
opment experiments. 

Any technicai system introduced into a new area must take into account the special 
needs of the human and physical environments. The system muSt the needs of a 
specific set of users in specific locations. In the case of Indonesia, the following factors 
related to the: human environment were considered: 

1. Who would design and deliver the 1=rams? 

Most programs would be designed and delivered by university faculty k,.ho were 
generally busy and ,vho did not have a great deal of time to develop elaborate programs 
or visual aids. Almost all would have experience wid microphones arid overhead pro-
jectors, but few would be acquainted with sophisticated comnunications technologies 
like microcomputers. 

2. What commuri cations facilities would the users be lilkelv to need and use? 

The basic need would be for a two-way voice connection that linked all of the 
sites. This could be supplemented with a visual element that could entail the use of full 
motion video or narrow-band technologies like facsimile for the transmission of docu
ments, slow-scan video for the transfer of pictures or print, or tele vriters for the 
transmission of live writing or text. 

The bulk of the programming would be academic courses which were normally 
taught without visuals that would require the facilities of full motion video. In their 
teaching, most Indonesian faculty normally use a blackboard. A few occasionally use an 
overhead projector. They rarely, if ever, use videotape or film. In addition, the busy 
schedules maintained by most faculty indicated that they would have little time to 
prepare visuals in advance for display during a program. If a visual element were to be 
included in the design, the best choice would be to give the faculty a capability akin to 
the blackboard--a device that requires little or no preparation and can be utilized for 
writing, drawings, and diagrams created on the spur of the moment. 

3. Who would the audience be for this te fpro rammio': 

The audience for the classes would be mainly undergraduate students. The audience 
for seminars and other staff development programs would be faculty members and ad
ministrators. Target groups for outreach programs would vary. Of course, all groups
would require at the minimum a one-way audio connection. A two-way system would be 
preferable because it would allow questions and discussions. Given the limited amount of 
time set aside for interaction in regular face-to-face courses in Indonesian universities, 
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it was not clear if teachers and students would really use a two-way communications 
system. In situations where the participants were of the same level (i.e., seminars, staff 
development activities, administrative meetings), it was assurned that there would be 
both a need and a desire for interaction. Although the RSP believed strongly that inter
action was the key to the best use of a telecommunications system, it was not clear in 
the beginning how interactive the programs would be. 

4. What would be the sirZe of the oarticating..g-_upsat each site? 

From one to 10 people per site were expected to participate in administrative 
meetings; 20-40 per site were expected for academi ic courses. The ptarticipants in ouit
reach programs would vary betv een these limits. Audience size affects the ,hoice and 
design of both the audio and visual systems. 

5. What degree of technical eX(ortise could be expecied at the sites t,,supp ort the 
maintenance and repair of the equiopm ent? 

The highest degree of technical ability to he expected at most sites was someone 
with an engineering background or experierce in electronics who could work at least 
part-time as a supervisor. It was hoped tha t local telephone company personnel might 
assist in the operation and maintenance of the equipment in emergencies. 

6. What degree of techmical expertise could he execed of the people who would 
actually o.Rerate the et.{pnient on_ a daily basis? 

Although it night be possible to have operators at each location with some ex
perience in elect.ronris or audio-visia! eqiipment, it was also altogether possible that 
some people w.ud have no in lug!,, type of electronic equipment.bac;<ground operaI T 

Therefore, the ca lv, full-tii1 enoi r ort otperaion 
had to he sim ple enough for novices 
to handle. 

1. What degree of ochnc al c-xner ise %-olId be r-irod to over,et' the ins taIa tion,
maintenance. and o _ oilion,era the entire :vste_,iii 

With relatively liiiited leveL of local technicjil expertim. , it J,,i~iiportant to have 
several people at the central office who could work with the. I.., engin(ers in the in
stallation of equipment, bocome fati liar kith the lassroorl e IUiprent and hoe, itinter
faced with the national tountorrn non tnca ions i, _\1Ctein, liaison \Vithin technical 

Perumtel, and serve as techn al supervisors and -,ipport persofls ;or all of the sites.
 

It is essential that technical plain,,rs closev exam ne 'he Iph"sical environment in 

which the system will operate. Aniion the questions they should ask are: 

I.What are the cniatic conditions in wVhich the svsteni would operate? 

A tropical country, Indonesia (:onsistentlv has >igh teMpera tures and humidity
levels. Given the high cost of air conditioning, most sites would not be able to provide it 
for their classrooms. This would mean that dust and hiidity would cause problems.
Indonesia also has a rainy season that could cause flooding that might atfe L underground
cable and electrical stornIs that could interfere with communications systems. 

2. Would there be reliable electrical power at all sites? 
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All locations (except the small earth station demonstration) were located in areas 
where there were electric power plants; however, all sites experienced periodic power 
outages lasting up to several days, as well as power surges and drops that varied the
voltage levels. Lengthy outages vould greatly affect the reliability of the system, while 
surges and drops i: the voltage would harm the equipment, 

3. Would there be ruculor tra saiortatior links between all sites?
 
Al though di s "anc, is nut an obstacle to satellite technology, it is a problem for the
 

people who maintain and repair the overall communica tions system. There would be a 
need for periodic visits by supervising tedc nicians for routine iaintenance and emer
gency repair. There would also be a need for the shipment of spare parts to certain sites,because no system can run wi thout breakdowns. 'Y;hile nany of the sites were in remote 
areas spread over thousands of niles of ocean, nearbv airports handled both passengers
and freight. travel, hovever, relatively I an evenn express mailAir 	 ,vas I .I- pe~nsive, and ae v I ai 
It.ol 5 	to l0 days to reach sone of the sites. Sea travc ,was also available to most sites,
but it entailed weeks instcad of days :or roundtrio travel t(, tine notre remn ote sites. 

One of the nra jor goals of the .ialI ,atel ire Prep-r,' Va:s to develop satellite
based cornI ur ca tions sVstes that , eC(onrincal and thus well su-lited to the limited 
resources of' mos" ,'orId natiron s. n thatlhird matihcas the systems had to be designed 
to be as cost-effect ive as p,:sibIl Iherefore, all designs were n-ade with -,\e.ral points 
in 	mind: 

Existing telecoim nnict ions fatcilities shiould be utilized wherever possible. No 
great expenses should be incurred for creating a telecommunications network 
through the installation of ground stations or outside plant. All system designs
should utilize the existing domic.. and intcrnational satellite networks as much 
as 	possible. 

*"he design shou.ld utl:e as ie I'-as possible of the satellite and ground seg
ments. This arcant that the sysiei should depend on narrow-band technologies
that use single telephonr -es rather than broad-band technologies like tele
vision that U iiize the equivalent of L0 wCIephone circuits. 

@ To keep ,.'wn pro.' ureent, i1ain LeIance, and repair costs, purchased equipment
should be conmeriallv available (i.e., off-the-shelf as opposed to one-of-a-kind 
prototype equipment). 

These guidelines led to the following decisions regarding system design: 

e 	 Full motion video would not be used because of the prohibitive costs of the space 
segment and of equipping all sites with television transmission capability to have 
a fully interactive system. 

a 	 Because it vojld rely on existing facilities, including local telephone lines, the 
design would have to anticipate and protect itself against deficiencies in the 
existing te!ecomimunications network. 

e 	 The audio design would have to choose between full duplex (two people can talk 
at one time and interrupt each other) and half-duplex (only one person can talk 
at a time, arid a stricter operational protocol is needed to maintain order). 
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e 	 To reduce costs, as few channels as possible would be used. 

e 	 The overall system from satellite to classroom should depend on existing and 
proven equipment and not experimental technologies. 

Of course, technical feasibility is the prime ingredient of any system that is meant 
to be practical and not theoretical. But it is also true that what is practical in one 
situation may be oily theoretically possible inanother sittation. When U.S. engineers
nade the Initial design of the system, they always had to consider what was workable iin 
indonesia with the Palapa system and under local conditions. One of the engineers had 
lived in Indonesia and had worked with the Palapa system for five yoears. In addition,
several engineers made technica l review trips to Indonesia; however, there were still 
gaps in their knowledge of the Indonesian telecommun ications network. It was one 
matter to design a complete system; it was another to anticipate the actual conditions in 
which the system would have to 'ork, such as: 

* the condition of the land lines to all sites during different parts of the year,
" the overall stability )fthe Perumtel -;ystem, from one month to the next,
" the level of training and disciplPi: e of the Perunitel staff members at each 

location, and 
* 	 the quality of the interface betvee, the Perum tel system and equipment pur

chased outside of Indonesia (i.e., would it all work as planned?). 

To lessen the pioblems that might arise during installation and to begin to build a 
relationship that %kascrucial to the success of the project, RSP continually consulted 
with Perumtel throughout the planning and equipment selection process. Perumtel 
reviewed and approved all of the major technical decisions from the overall design to the 
selection of classroon equipment. Periodic meetings were also held throughout the 
planning and installation phases [o review progress, problems, and solutions. Despite this 
collaborative effort, niany problems did arise that were unforeseen, but most of them 
eventually were solved. Without this collaborative relationship, the project never would 
have emerged from the planning stage into reality. 

A telecommunications system must be re iable and maintainable with a minimum of 
breakdown time. This is especially true for an audioconferencing network that links 
multiple sites for live programmning. A technical failure that cuts out one site may make 
the entire program less valuable and perhaps totally impossible. It is difficult to re
schedule a program if it means finding a new time that is suitable to five or ten different 
locations in three time zones. Participants will also lose faith in the technology if there 
are repeated technicai problems. People will be patient in the beginning with a new 
technology, but they will soon tire of it if they are subjected to a series of failures. A 
successful telecommunications system has to work with a high degree of reliability. Part 
of that reliability lies in the capacity of project staff at both central and local levels to 
maintain the equipment and system in peak condition. M',aintenance and reliability go 
hand in hand. 

It is less important to have state-of-the-art equipment than it is to have equipment
with a history of reliable use in similar climates and programs. Generally, it is better to 
have simple equipment rather than sophisticated equipment. Simple equipment has fewer 
parts that can fail, and there is a greater likelihood that someone will be able to repair it 
if it eventually does fail. It is also generally easier to operate. The overall system must 
be maintainable by the quality of staff that is actually available--not by the type of staff 

18
 



that one wishes were available. It is better to choose the equipment for the people, 

rather than to hope that the right people will be available for the equipment. 

In 	summary, the reiability of an audioconferencing system will largely depend on: 

* 	 the quality of the station- to-station satellite link (usually not a major problem
except for the tuilng of the earth station miodems) 

* 	 the qualit, of W, t Iar-it ;-,)fi to central off ice li lk (usually inot a major prob
lem if m crow' vo s :ed) 

* 	 the quallit', of the centra o l. ie to local site link (usuai lly a major cause 

problem i, the Th ird \\ orld where local toIehone iro's are often very noisy) 

* 	 the quality and discipline of the staiff who operate and maintain the satellite and
telephone links (o they 11a1intain the system in good and steady condiltioi?) 

* 	 the quality of the erd equ ipi i. In th,- (lassrmu (s It siiple in design and easy
to operate and nma inta ii? it,, it been lsed by ochors In sin ilr conditions and 
found to be reliable?) 

* 	 the existeiice of a maintenance center vith sufficient test and repair equipment,
spare parts, and trained staff guided by a systeinatic plani for the inaintenance of 
the system
 

* 	 the tLuality and thoroughness of the maintenance plan (Is it simple enough forpeople to follo,w, but comprehensive enough to handle most problems? Is there aregular and reasonable maintenance schedule? Is there backup support for local
technicians? Is therc a good communications path between the project staff and 
the telec onm1n ica tions authority?) 

* 	 the availability of funds to support the main tenancc center and the inplemen
tation of the maintenance plan, including adequate travel money to 	cover main
tenance trips to the sites (A ruie of thumb is to annually budget 10 percent ofthe total value of the equipment for maintenance to keep it at its original level 
of efficizrcy.) 

o 	 the quality and thoroughness of the personnel who are in charge of supervising
the operation and maintenance of the system (Good management of the tech
nical area is as important as good engineering.) 

P 	 the quality and discipline of the staff who will maintain and operate the end
equipment (Are they skilled enough and given enough training so that they can 
follow the maintenance plan?) 

B. WHAT WERE THE CHARACTERISTICS OF THE FINAL DESIGN? 

a 	 TWO-CHANNEL, DEDICATED, AUDIOGRAPHICS SYSTEM 
* 	 HALF DUPLEX, LOOPBACK SPACE SEGMENT 
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After -alyzing the situation according to the above outline and discussing the 
needs and feasibility of the proposed telecommunications system with Perumtel and 
higher education officials, it was decided that the best configuration for this system
would be a two-channel, dedicated, audiographics system. The first channel would be an 
audioconferencing system connecting all sites in an open network: all would be tuned into 
the same satellite channel at all times, and tlus anything said at ofi e location woUld ba 
heard simultaneously at all other locations. Fihe second channel would be used to provide 
a variety of services: graphics in support of the audio via facsimile and telewriting 
machines. private cent.erencois i te lephone faci lit ies, and ei ergencv backup to any failure 
of the audio canne oth cha-rnels would be leased on a full -time basis. 

All audio(.on forensncu svstei us need a inain distr ibation point where the trans
missions fronn ,ite site ai be relayed to all the other sites. lb is distribution point or 
"bridge" can be on the ground (.terrestrial) or in space. The RSP ergi,ieers studied in
tensively two main design optiors foriud'.,in point-to-muItipoirt signals. 

The first option used a tlrres r a hr 1( ' ink all sites. This design had two inlajor 
advantages. :irsc, it would provide fijtI6iple: telephole service. <econd, the bridge 
would serve as a ir,onitoring uIId t ti I over the sites. iink ihle transcontrol It would 
mitting site to all of the re i,,iw1 Ites. The "ran-0is[siol one(rsite w.o ldc ollie into 
the bridge from ctllite be re-traIIInutled I,) to the sateiite to all th- a'd then lnd out 
of the -ites oere advait 1es bed>) able to monitorother Fhere significant '. ;o and 
control the transilissios of each loc itlion. The hridge ,prator wouid be able to judge 
the relative quality of the tr in ils ins trorin each :ite c' utiu onsl.S He assesss could 
their tralisiiss on levels nd d, r nine :f acdjustilntts v01r> noetsr. tle could also 
determine if site transnL-L noise into the If .vere found bea was n:,1, >vsten. ,one s.ite to 
particularly noiss and disrulptive o-F the ontire svstelm, the operator ,o,,Id on t off its 
ability to translit while still aIlow,, a' it :o receive. It would also be possible for that 
operator to measure and regulato lil-' signaI loveIs coMi g in froi the vir i,s Sites. 

There were txvo nain disadvantages to the terre;triai bridge desig. One vvas that 
it would require a "double hop" in the trans iissilons fro iall but tho Ih> ,or site: trans
missions fron local sites would first go throi:gh the satellite to the bridge location and 
then be re-transmitted to all other locations. -his ,O!lid create about a one-second 
delay between the original transmission and its reception at all sites. But th~e major 
disadvantage of this design was that it would require 40 channels on the satellito for a 
10--site system. Each site would require two full dl!plex channels of its own. The cost of 
the channels and the bridging equipment made this design very (xpens:ve. 

The second option for the design of the systemi was based on the use of only two 
channels using the satellite itself as a bridge. Two possibilities were proposed. The first 
one utilized equipmert that allowed for frequency svitching. A !ecturer would begin to 
talk on frequency one (FI) and all sites would receiv.e hii on 1:1. Questions froni another 
site would be transmitted to him on frequency two (F2). This 1:2 signal would only go 
straight to the lecturer's location, where it would be re-transmitted to all other sites on 
FL. The advantage of this system is that it would allow for full duplex operation-
speakers could be interrupted for questiuns or comments. The main disadvantage was 
that additional equipment and procedures would be needed in the classroom and at the 
local Perumtel offices. This would increase the complexity and maintenance require
ments of the system. Another disadvantage was that this design would create a one
second delay in the transmission of speech just like the terrestrial bridging systemni. 
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The second possibility for a satellite bridging system was to connect all sites in 
what is called the "loopback mode." Transmissions from any site would go straight to the 
satellite and then be transmitted down to all sites. Echo suppr,ssors at the transmitting 
site would prevenL its signal from returning to the originating :lassroon. 

There were two main disadvantages to this type of design. First, it would give only 
a half duplex audio connection: only one site could talk at a time is in a CB radio con
nection. That meant that the users would have to be disciplined in their use of the 
system, because speakers could not be interrupted as long as [hev continued talking.
There would have to be str'ct protocol , on speaking over the s sten. S)ealkers, would 
have to pause at regular intervals to see if there were questions or comnents from the 
other sites. They would also have to call on the participating sites in turn to get -heir 
comments. If more than one site tried to respond at the same time, all that would be 
heard would be a c-ashing sound as the two transmissions collided in the satellite. Be
cause most of th- projected programming for the Indonesian svs!.em (e.g., courses and 
seminars) would be organized with one site and one person as the leader, this loss of full
duplex capability was not seen as a major drawhacl, to this design. (The final design of 
the telephone terminal actually allowed for fu!l duplex fa:ilities through the use of both 
channels for voice conferencing.) 

The second disadvantage to this option was the danger o noise entering into the 
audio system. The audio system was to be an open network with all sites linked by open,
dedicated lines. If noise frotm an electrical stortn, poor local ,:ible, or faulty equipment 
was loud enough to trigger the modem at the local earth station, that noise would 
automaticallv be transmitted to all other sites. Unlike the bridging svstenm, there would 
be no way to stop that noise or even to trace its origin. The only way to identify the 
source of the problem would be to contact the Peruintel naster control station on Java 
and ask it to run a chteck of all sites. This transfer of noise proved to be the major
disadvantage of this design in Indonesia. It was partially solved by the improvement of 
local lines by Perumnter and by the installation of a gating system at all sites: a system
that prevented local line noise from being transmitted into the network. Ehis gating 
system is discussed in detaii in Chapter Four. 

Another disadvantage with this and all of the other designs was that they involved 
changes in procedure on the part of the Peruintel staff at the project%' nine earth sta
tions. This was worrisome, because a failure on the part of a few Perunitel staff to 
adapt to these changes might create problems with the entire network. W.henever pos
sible, it is better to try to design a system within the standard opera tinlg procedures of an 
organization. 

Perum tel personnel preferred the terrestrial bridging o)t,0n because tt would 
provide the best service and reliability; overall it was the better way of creating such a 
network. Both RSP and the Directorate General of ligher Education, however, decided 
in favor of the loopback design--primarily for economic reasons. The RSP was interested 
in developing a model that could be transferred to other nations. It believed that the 
total cost had to be low if the system was to be acceptable to others. The Directorate 
was also interested primarily in the final cost of the system, because the telecornmunica-
tions charges were by far the single largest item in the total budget. The system had to 
be affordable, and it was estimated that the ioopback design would cost hundreds of 
thousands of dollars less per year than the terrestrial bridging option. Because the 
loopbacl< mode offered economy as well as the required facilities, it was decided to base 
the overall design on the loopback configuration. 
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SATELLITE CONFIGURATIONS CONSIDERED
 
FOR SISDIKSAT
 

'TERRESTRIAL BRIDGE: 
SATELLITE 

Each of the sites is assigned its own channels. 
All transmissions first go to the central bridge at 
one location and then are re-transmitted to all 
locations on their allocated channels. 

Example: Site C transmits to the satellite on its 

own channel which goes down to the control 
bridge. The bridge then re-transmits that signal 
to all other sites on their respective channels. 

YA 
CONTROL STATION TERRESTRIAL BRIDGE 

,,/SATELLITE 

FREQUENCY SWITCHING: 
Equipment is installed in the classrooms and F2 
earth stations allowing for frequency switching. 
At the start of a program the controlling site 
sets its transmit at F1 and receive at F2. All F1 li 
other sites are set to receive on Fl. When a F2 
remote site wishes to transmit, it switches to F2 
F2. Only the controlling site receives the F2 F V 
transmission. It bridges it ovei'to F1 and re- F1 
transmits it on F1 so that all other sites can 
hear it. F2 to F1 Bridge at all sites. 

1,1B 

Outstation 'A'replies on F2. 'B' & 'C' listen via audio 
Ioopbacked by control on F1. 

E 5 
E4 

(Reception of F1 by 'A'is blocked by 'A') C f 

SATELLITE 
LOOPBACK: 
Transmission of any one site goes up to the 
satellite and back down to all sites. All sites rely 
on echo suppressors to prevent their own trans
mitted signal 
classrooms. 

from coming back into their 
A 0 

Example: Site E Transmits to the satellite and 

all other sites receive on the same channel. 

FIGURE 3 
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C. WHAT EQUIPMENT WAS SELECTED FOR THE CLASSROOMS? 

* TELEPHONE TERMINAL 

* AUDlOCONFERENCING EQUIPMENT 

* FACSIMILE 

* GRAPHICS SYSTEM 

* EMERGENCY POWER SUPPLY 

Based ,)Lthe decision to design a two-channel, dedicated, audiographics system and 
the needs ard abilities of thie prospective users, the equipment on the following list was 
purchased for each site. It is important to note that these equipment choices were made 
in 19S2 based on what was then available in the marketplace. Because revolutionary
changes are now cortmonplace in the world of electronics, many new products have come 
onto the nark et in Lhe intervening years. Some of the equipntent choices inight be very
different for soineone planning a sirnil r system todav. 

Perumtel took the responsibi lit y for the comnunications notwork up to the point at 
which it entered the classrooms. The -tellite systerm, ground stations, and local tele
phone lines all camtle under Perunitel's c:ontrol, and Peruintel installed for pairs of tele
phone wires to each site--two pairs of k.able for each channel because this was a four
wire network. inside the clasroowi these cables were attached to a telephone terminal 
which was used to set the receiving and transntitting levels and to control the various 
dialing functions. The term inal connected one chaneol (A) to the audioconferencing
equipment (microphones, speakers, and convener) and allowed the second channel (B) t
be used with a variety of equipment: private c-onferencing telephone, facsimile, and 
telewriter. This u-,ipimtient and system were determitined to be the most suitable for the 
types of activities that. the Directorate and rectors wanted to conduct. 

The audio connection was the heart of the sy:;Lettt. If the voice channel worked
well, the systern would be successful, if it did not, the system would fail. None of the 
other erquipment could replace the audio channel. The anticipated programs could not be 
carried out without a high-quality audio connection. The terminal and audioconferencing
equipment were purchased from well-established firinswmth a long history of producing
high quality, reliable hardware*. Sone adaptations were made in the equiipment to make 
it less susceptible to corrosion I Indonesia's hot and damp climate (e.g., gold plating of 
microphone connections, use of mili1 tarI vye jacks and plugs, and anti-fungus coating of 
circuit boards). 

The telephone terminal was made rFrom off-the-shelf modules assembled in a unique
configuration to meet the needs of this particular coimmunications system. While all of 
the parts were standard and readily available from the nlaltifacturer, no one had ever 
ordered that particular iniux of parts before, so the telephone terminals for Indonesia 
were unique. This was a drawback in the early phase of installation when several prob
lems arose with the terminal. Although the manufacturer was very wirl.mE to correct the
problems, his engineers were hampered by the fact that they did not have a similar 
terminal at their factors for analysis and testing of possible corrective measures. 
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Figure 4
 

SITE EQUIPMENT
 

Equipment Number Function
 

Telephone Terminal I setting of tran:;mit .nd receive levels for
 
both channels; cor"'vol of dialing functions 
and selection of equipmert on Channel B 

Audioconferencing: Channel A 

Convener I setting of audio receive volume; voice 
switching 

Microphones 12 push-to-talk tr--'s',_ssion of voice signal 
to all sites 

Loudspeakers 2 reception of voice signal from all sites 

Graphics Support: Channel B 

Conferencing Phone I private calls on point-to-point or multi
point basis 

Facsimile I transfer of paper copy between sites 

Telewriter I microprocessor, modem, and light pen for 
transmission of handwriting or drawings 

Monitors 3 19-inch monitor for telewriting directly on 
the screen with light pen; two 26-inch 
monitors for display of telewriting, video, 
or live television broadcasts 

Signal Coupler I 	 transfer of graphics signal from micro

processor to the 26-inch video display 
monitors 

TV Tuner I 	 reception of off-air broadcasts 

Tape Recorder I 	 taping audio or graphics signals and re
playing pre-recorded graphics trpes 

Emergency Power Supply 	 backup power system consisting of re
chargeable batteries, charger, voltage 
stabilizer, ana inverter to supply elec
tricity for the audioconferencing system 
for up to t2 hours without recharging 
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The audioconferencing equipment consisted of microphones, speakers, and a con
vener. Push-to-tlk microphones were chosen to avoid the possibility of people tui ning a 
microphone on and then forgetting to shut it off whey they were finished speaking. With 
132 microphone; spread across thousands of mile,. of c,cean, it was important to limit the 
entrance of extrane. is sounds into the system. Thu mnicrophoiius were linked in sequence 
with six-feet long cables that allowed one tnicrophone to be shared an ong three to six 
people depending en the arrangeient of 1,_bles. 

The graphics c ha III el wals much Ilnore conl)e0 x than the audio cianneil in II any 
ways. Because itutlized three sets of eu ipmlent on one channel and was designed with 
numierous dialing funictionls, t!e telephoie ternmiral became ;inch more conplicated than 
if it had been des;igned otl, for audiocoufereticing. hi additioni, mu'.h of the graphics 
equipment itself ,,as very coimplex and sensitive, parte KLr-livthe facsim ile and the 
telex\riting svsom-. ',en the Channel B telephon ,, : h:a t

11
e (and veryho,2 i complex 

expensive) when a privacy fea tiro was added to pr 'ec he t:,nfidentialitv of telephone 
conversations. III try ig to put together a s\sl!- , tiht \,ould be versatile and able to 
meet the needs of the prospective users, the de.,i,,r'; tnpotiarilv lost sight of their own 
goals of simplicity Functions e, 'K the planningt ard reliability. ,W, i, added during 
process, so that rhe graphics channel grew con i xlt,'.!t\ this error wasin _LnfortunIately 
compounded by rh, ,en1sitivit,, and co tplexity ol the eid eq, ipn ent itself. 

The facsi:n,ile (a ;machine that teiecomil unicc-to., docun lent -)was an off-the-shelf 
mod2l froi i urroughs that had beeni in use worldwide for a number of years. An analog 
machine, rather than a digital one, wa- selected because at that Lime the analog 
nachines were thouight to b,,tmore reliable. The: facsimile enabled teachers to send 
handouts ad su pplemienrtai materials to distance classes and administrators to send 
docutiments to other sires. 

The selectior of a gr_hics system was ii ore probleiimatic. In 19,2 there were only 
a few specialized types of graphics equipmient available: electronic blackboard, slow-scan 
video, ardarelatively new graphics system developed by the Open University of the 
United Kingdom. The electronic blackboards were too expensive to be supplied to every 
site, The slow-scan videos could not transmit live writing and required too much prep
aration on the part of the users. The graphics system developed by the Open University 
seemed to be the best choice for a number of reasons. It provided not only for the 
transmission of live writing but also for the recording and replaying of writing and other 
graphics on regular cassettes. It had been developed and extensively field-tested by the 
Open University specifically for distance education college courses, and it was inexpen
sive enough to permit the purchase of one unit per location. In addition, the nmanufac
turers also marketed a more sophisticated "studio" version of the unit, which made 
possible the creation of mere elaborate graphics cassettes. The decision was therefore 
made to purchase this equipment from the commercial supplier, Aregon International of 
England; this proved to be the most regretted decision of the program. (More is said 
about this in Chapter Four.) 

The basic graphics system developed by the Open University used a 14-inch moni
tor, microprocessor, light pen, and modem. Because a I14-inch monitor would be too 
small for the larger groups expected in Indonesia, the system was redesigned to include 
two 26-inch monitors to serve :as the main display screens. The size of the smaller 
monitor was increased to 19 inches to allow for more writing space and better viewing. 
Because the large monitors would be placed up to 20 feet from the processor, a booster 
sys:ern and special cabling were needed to send the graphics signal over that distance. 
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TELEPHONE TERMINAL 
AUXILIARY PUBLIC POWER 

a s m , POWER 
SUPPLY 
SYSTEM 

CONVENER 

MICROPHONES (12) 

TELEPHONE 

19"
LMASTER 

4-WIRE 

TV TUJNER r TAPE___________ 
MONITORRECORDER

IMOUOEMODE 
SIGNAL GRAPHICS 

COUPLER PROCESSOR ______ 

TELEPHONE 

2672"LIGHT PEN FA A H:E2-WIRE 

DISPLAY DISPLAY 
MONITOR MONITOR 

FIGURE 5 

LAYOUT OF CLASSROOM EQUIPMENT 
IN INDONESIA 



When the Indonesians expressed interest inexperimenting with videotape and television 
as 	 part of some programs, additional cables and a TV tuner were added. Thus, the 
graphics system expanded in complexity and in cost. Fortunately, all of this additional 
eauipment worked well. Unfortunately, major problems occurred with the basic hard
ware and software. 

The decision to provide ani emergency power suppl _sstem proved to be a wise 
one. 	 Small, portable generators were considered, but were found to lack power stability
and operational durability. Larger generators (4 kw+) were expensive and costly to 
operate. It was not certain that all sites would be able 	 to handle the logistical and
financial cost of maintaining a generatoi. In addition, generators were too noisy to be 
located near audioconferencing facilities. 

An alternative to generators was battery power. Designs were 	made to develop a 
system using regular car batteries; however, it was discovered that those baiteries would 
not survive deep discharging and frequent recharging. Although they were much cheaper
than 	high quality rechargeable batteries and available at almost every site, their l.fespan
was very limited. The choice was between inexpensive, domestically produced car 
batteries that wore out quickly and expensive, imported rechargeable batteries that 
could be endlessly recharged for 5 to 10 years. Despite the major difference in cost, it 
was decided to use the more reliable rechargeable batteries. Again, one of the main con
siderations was that the sites might not be able to manage the cost and logistics of 
constantly replacing regular car batteries. 

The rechargeable batteries were connected to an inverter, voltage stabilizer, and 
charger to provide a system that regulated the regular electricity supply and supplied
backup power immediately whenever the regular power went off. This happened at all 
sites on a regular basis, so that the emergency power system was in frequent use. The 
entire system proved to be highly reliable and invaluable. The project vehicle, on the 
other hand, used up four domestically produced batteries in less than two-and-a-half 
years.
 

All of this equipment combined to provide a system that had these main capa
bilities: 

* 	 VOICE CONNECTION with all sites via the Channel A open audioconferencing 
network or the private telephone on Channel R. 

* 	 PAPER CONNECTION vith all sites via a facsimile network that could send 
documents site to site. 

* 	 GRAPHICS CONvEION with all sites for the transmission and reception of 
telewriting, taped graphics, or typed text for those sites with keyboards. 

D. 	 HOW DID THE PROJECT BUILD A WORKING RELATIONSHIP WITH THE 
TELECOMMUNICATIONS AUTHORITY', 

* 	 COLLABORATIVE PLANNING 

* 	 COORDINAFING TEAMS 

* 	 COOPERATIVE WORK PLANS 
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All telecommunications in Indonesia are controlled by the national telecommuni.
cations authority, Perumtel. Developing a good working relationship with Itwas critical 
for the success of the project and for anchieving some of the proliect's other goals of 
technology transfer. From the begirning of I-lhe project, Pvt el V- i part of the 
planning process. It was very interested Ml seeing Lhe aa[,- :Tste use'd for deel
opment purposes and had even organized a aork u ,pon ihe topit- Iorih, "li, ll in1 of 
the first satellite. In addition, it was legall,V r-,lpo .sibl,". Ioi o(-Il . uuipn-,ent 
that connects with the Palapa systenm. All of 1ho. hnin sPl ic0ti,'is fo,,ti-,overall
 
system and the equipmeent were passed to Perui ilto i- approval.
 

Every effort was made to mak. the creation oth V -Vs1el1 a collabor,-itive process.

In the beginning the RSP staff :issumed the roe of :,s bet \enK ririel and the
 
Directorate General of Higher f-ducation, mainly, because ihe ii
RSF "ILad techni. exper
tise that the Directorate did not have. in the )rojet,tt j Ire _,-1e n e"rineersLater t h-, 
gained experience, they took over this role of catalyst and cooroinator. \ter the initial 
talks on the possibility of carrying out such a project, Perumtel as. Tmewd010. .U:a omn] 
team at each stage in the process. During the planning stage, regular rneeti- ws w,.re held 
with Perum tel's satellite planning division. -his diviston coordinamted visits to Ule Per n
tel offices at all of the prospective sites and supplied data and advice on the design.
During the installation phase, coordination was passed to tlhe master oCOntro,istation at 
Cibenong. Several large meetings were held at CIIenring to draw up ooperative work 
plans with Peruntel staff froul all of the division,. relaIted to the projec t. Excellent 
cooperation was received from all of these divisions. 

Almost all of the Perunitel staff viewed the project in at least two ways: as a task 
and as an opportunity. As pt-'essional engineers, thy approached the task with their 
usual goal of doing the best job possible. In this case, they were stimnu1 ated to v,,ork with 
even more intensity because this was such an unusual task, They also viewed the project 
as an opportunity to learn something new--to do sonething with their sy stem that had 

tnever been done before. They saw this as an opportunity to demonstrate o people how 
"their" system could be used in an innovative way to support the cause of national de
velopmen t. 

28
 



CHAPTER THREE
 

ESTABLISHING A MANAGEMENT SYSTEM 

A. HOW DID THE PROJECT FIT INTO THE EXISTING ADMINISTRATIVE STRUCTURE? 

* NATIONAL PROJECT STATUS 

e NATIONAL, REGIONAL, AND LOCAL PROJECT LEVELS 
* NATIONAL AND LOCAL FUNDING SOURCES 

As a bi-national effort of the Directorate General of Higher Education and USAID,
the Indonesian Distance Education Satellite System (SISDIKSAT) was given the status of 
a national "project." This meant that ithad a temporary status with its funding coming
totally from the national development budget rather than from the routine budget that
finances permanent entities like the Directorate. The Directorate's initial aim was to 
experiment with the satellite system in the eastern part of the country. If it proved
be successful in achieving its goals, the system would be expanded to cover 

to 
other parts of 

the nation. In keeping with the government's policy of d'-":entralization, it was decided 
to place the headquarters of SISDIKSAT in Ujung Pandang, South Sulawesi, in the eastern 
region. 

Although this decentralization strategy was logical and laudable, it was difficult to
implement effectively because of the nature of the existing administrative structure and
the needs of a multi-site communications network. Although the Directorate General 
theoretically oversaw all of higher education, particularly the 43 government-funded
institutions directly under its power, each institution had a large degree of autonomy.
The rectors of each institution, chosen by the Ministry of Education and Culture and the 
Directorate, exercised considerable independence once appointed. Although higher
education associations existed in both the eastern and western parts of the country, the 
rectors generally dealt directly with the Directorate regarding matters pertaining to 
their own institution,. The associations functioned mainly as organizations for the
achievement of limited, common objectives and as counterpart groups for the distri
bution of development aid. They never exercised any more power than what was ex
plicitly delegated to them by their members. 

SISDIKSAT connected all of these highly independent institutions into one network
where cooperation was a crucial ingredient for success. Although the Directorate was 
the administrative head of this grouping of institutions, it did not play a major role in the
daily management of the project. It controlled funding and appointed a director who
reported to Jakarta, but people at the Directorate hoped that the Association would play
the leading role in managing the project. The central headquarters of the Association,
however, was already overwhelmed by the administrative needs of a different ongoing
USAID project and never really assumed responsibility for the satellite project because
of its limited mandate and the strong hand of Jakarta in controlling the budget and
director. Thus the project fell into a leadership and organizational vacuum. It was a
national project without strong national leadership. It was also a regional project that 
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was linked to a weak regional association that was unable to exercise any leadership at 
the time. When the Project Director failed to fill this vacuum or at least mediate a
solution, the mid-level staff at the project office in Ujung Pandang moved ahead and 
assumed the leadership role in the network even though they had no power whatsoever 
over any of the sites, including the site personnel and teachers. They could lead only
with the consent of the network members. Fortunately there was very close cooperation
between the SISDIKSAT central office and site staffs. Some problems did arise due to .,
lack of supervisory authority over the teaching staff. Without this authority SISDIKSAT 
could not deal with instances of absenteeisn and late delivery of course materials by
teachers. The lack of a clear of the project's s'tatusunderstanding administrative or 
"home" was a problem thai continually plagued the project and hindered its growth. 

The administrative structure of SISDIKSAT, therefore, ranged over three levels: 
national, regional, and local. I: was a national project with direct input and general
supervision from the Directorate (General. It was a regional project that itin was based 
in the east and linked to a regional association; however, its essence was the 11 local 
sites that made up the network. It operated between the, Jakarta-based central admin
isiration and the provincial university bureaucracie.. Its role was to lead and coordinate, 
but it had no position of power or influence over an of the participant . 

SISDIKSAT ADMINISTRATIVE PLACEMENT 

DIRECTORATE GENERAL OF HIGHER EDUCATION 

ELEVEN UNIVERSITIES AND 
TEACHER TRAINING INSTITUTES SISDIK 

OF THE EASTERN ISLANDS 

EASTERN ISLANDS UNIVERSITIES ASSOCIATION 

The very nature of a multi-site telecommunications ,stem creates the possibility
of administrative confusion in networks linking a number of independent institutions--as 
opposed to a structure where sites are already organized in a hierarchy (e.g., a single
company's multi-site audiuconferencing system). The absence of a strong hierarchical 
structure means that management must be based more on cooperation and collaboration 
than on strict lines of authority. Although collaborative planning is essential for good
programming decisions, it is not an appropriate mechanism for daily management and 
supervision tasks. The management of SISDIKSAT was made more difficult because of 
the project's lack of authority over any participants in the network. fhe staff had to rely
completely on the goodwill of the participating institutions and their locally appointed
SISDIKSAT staff. Fortunately, the local staffs proved very loyal and cooperative. 
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Severe problems occurred with the funding of the network because of this multi
level structure and the lack of clarity about the project's administrative position. The 
overall budget for SISDIKSAT was allocated by the Directorate and then broken up into
13 different pieces: a Directorate budget to pay for telecoi munications charges and 
Jakarta epenses; a project office budget to pay for program development, technical 
,naintenance, aid daily operations; and II site budgets to help pay for local staff and the 
daily operattn -h classroins. In e---ditic 'sed cal f,,nds to pay for the 
furnishing olth, oons and for staff and other costs. The SISDIKSAT central office 
had no direc', n r' lover AMy of he 11oOVm spejit at the local level. Guidelines for its 
use were estab isr(d, but althouigh itwas earmarked for SISDIKSAI* activities, it fell 
corlmplet,_2lv 1ueder the control of the local aldministration. 

'The centrai office also encountered repeated problems in getting control of its own 
budget. Although the governient's policy was io decentra!ize project control away from 
Jakarta and into the provinces, there were difficulties with this decentralizing effort. 
Both the bureaucrats and bureaucratic procedures were obstacles to the successful 
implementation of this policy and especiaily to the speedy transfer of funds from Jakarta 
to the project office. As one of the very few national projects with its headquarters
outside of Jakarta, SISDIKSAT experienced many problems because of this novel status 
and because of the unique nature of its imulti-site funding needs and vague administrative 
position. 

B. 	 HOW WAS THE PROJECf MANAGED? 

* MULTI-LEVFL STRUCTURE 

* TECHNICAL COMPONENT 

* ADMINISTRATIVE COMPONENT 

* PRO(;RAMMING; COMPONENT 

* MANAGEML-NT INFORMATION SYSTEM 

As a project that crossed different layers of the higher education establishment as
well as great geographic distatnces, SISDiKSAT had a need for a multi--level management 
structure that linked the sit',, in the provinces with the project office in Ujung Pandang
and the national Directorate in Jakarta. The link to Jakarta was mainly for adminis
trative purposes, while the link between the project office and the sites had to encom
pass three areas: te:chnical operations, adiiinistralion, and programming. 

The original plan for coordnation between the project office in Ujung Pandang and 
the Directorate in Jakarta a thousand iiies away rnvolved three mechanisms: 

1. An active project director in Ujung Pandang who wouid work closely with the 
Jal<arta officials overseeing the project; 

2. 	 A high-level policy committee cunsisting of representatives from all involved 
groups: the Directorate, Ministry of Comnunication, USAID, Perunitel, Uni
versity Association, and the project office that would meet several times a 
year to solve major problems and give direction to the project; 

31 



-------------------------------------------------------

-----------------------------------------------------

3. Regular use of the audioconferencing system between the project office and 

the 	Directorate.
 

The link between the regional project office and the sites was to depend on: 

1. 	 A highly active project staff in Ujung Pandang who would serve as the leaders, 
managers, and trainers for the three main project components (technical
operations, administration, and programming) for the entire system; 

2. 	 A locally appointed staff at each site who would be responsible for managing
local operations in the same three areas. 

ADMINISTRATIVE LEVELS AND PERSONNEL 

Level Personnel 

National Directorate General 
National Policy Committee 

Regional Project Director 
(Ujung Pandang) SISDIKSAT Central Staff 

University Association Staff 

Local SISDIKSAT Local Staff 
(sites) Local Users/Presenters 

Unfortunately, none of the three mechanisms for coordination between the project
office and the national office was ever successfully operationalized. A part-time project
director was appointed who worked actively in the early planning stages. His attention 
to the project greatly declined when the implementation phase began. lie never was able 
to devote much time to the project and to carry out his duties properly because of the 
demands of the other positions he held. Any innovative program of this nature must have 
a strong project director who deeply believes in the goals of the project and who is 
willing to convince others at least to try the innovation. The absence of such a director 
at SISDIKSAT was a great detriment to the development of the project and to the main
tenance of close ties with Jakarta, because such a person would have been the only one 
with sufficient seniority to work comfortably with higher officials. 

The idea for a policy committee of upper-level officials representing all partici
pating groups was outlined in the bi-national agreement establishing the project. The 
committee, however, was never created by the Directorate. For unknown reasons, the 
Directorate resisted the establishment of such a group. This left the project without a 
senior advisory board that could set general policies (e.g., on program priorities) and help
the project staff solve problems that were beyond their power (e.g., budget requests). 

Communication with the Directorate via the satellite system was sporadic. For 
important discussions, the senior officials in Jakarta preferred to talk to the Project
Director in person. Before the system ever went into operation, one of the rectors 
predicted that high-level officials would not be likely to use it themselves. His experi
ence had been that they did not feel comfortable discussing management issues over the 
telephone and therefore would be unlikely to use an audioconferencing system. "It is a 
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cultural thing," he said. "They want to see you in person when they need to discuss 
something, even if it can be easily settled over the phone." Some mid-level officials in 
the Directorate use system for discussions with adid the the project staff; however, 
great many trips had to be made to Jakarta to settle project business face to face. On 
the other hand, senior people at the remote sites regularly used the system, including 
rectors, vice rectors, and professors. 

This failure to establish lines of communication between the Directorate level and 
the project level was a major hindrance to the smooth progress of the project. People at 
the highest level were not wyell informed of the project's achievements and needs--
especially budget requirements, The Jakarta-based senior officials were very busy
people wi.h many other tasks, including much larger projects, to oversee. They did not 
have time to concentrate on SISDIKSAT. Therefore it was crucial that someone from the 
proiect level take the responsibility for keeping them informed of the progress and
requirements; of the project. There was a great need for someone tc serve as an ad
vocate and promoter of the proj.e.ct: to explain its goals, importance, achievements, and 
problems. Unfortunately there was no one to fulfill that function. 

Fortunately a strong technical, administrative, and progrmming infrastructure was 
established from [he project level on down to the site level to carry out the daily op
erations of the project. Despite the serious problems that occurred because of the poor
communications between the project level and the Directorate, the presence of dedi
cated people at the operational level (project office and sites) made it possible for the 
project to move forward and succeed in its efforts. These successes could have been 
much greater if a closer relationship had been established with the people in Jakarta who 
controlled the flow of resources into the project. 

A mnanagement information system was gradually put into place to generate the 
data needed by central office personnei ior management purposes. The tecinmcai people
relied on a daily logbook of technical performance, a master list of the status of the 
equipment at each of the sites, equipment fault and repair forms, and an inventory list to 
track the stock of spare parts. The administrative section compiled data on attendance, 
production and delivery of support materials, and progran cancellations. The pro
gramming component relied on survey forms and an elaborate observation system.
Surve" forms were given to teachers, local tutors, students, and seminar participants to 
get their reactions to the programs and materials. The observation system used student 
monitors who listened to the audio channel 54 hours a week and catalogued what they
heard at 10-second intervals. The monitoring form had 22 categories. Fourteen of the 
categories related to interaction in the programming and tracked the amount of time 
used by presenters and participants fo such behaviors as lecturing, questioning, and 
answering. The other eight categories accounted for other uses of SISDIKSAT time (e.g., 
news, technical maintenance, course administration), periods of silence, and technical 
problems. Some of these data were passed on to the presenters along with comments by
the programming staff. Some were used by the administrative and technical people. All 
of the data were used for evaluation purposes to detail what was actually happening on 
the satellite network. 

The great mass of data generated by the surveys often went beyond the capacity of 
the part-time, SISDIKSAT personnel to deal with it. Overburdened by the work load and 
stymied by a lack of resources, they were unable to process the information fast enough
for it to have a formative effect. it served mainly as summative evaluation informatior. 
The observation system worked much better because RSP funds were used to hire special
personnel to collate and interpret the data. 

33
 

http:proj.e.ct


C. WHAT STAFF WERE NEEDED? 

* CENTRAL OFFICE AND LOCAL SITE-LEVEL STAFF 

* ADMINISTRATIVE STAFF 

* TECHNICAL STAFF 

* PROGRAMMING STAFF 

As discussed above, there was a need fir staff at the central, regional, and local 
levels for the three project components of administration, technical operations, and pro
gramming. In retrospect it would have been better for the project if there had been a 
project liaison person at the Directorate who could have served as a coordinator and 
advocate for the project. Some people occasionally filled that role as needed, but it was 
never fully delineated and formalized, like most of the intended linkages between the 
project and the national level. The situation was better at the regional level and func
tioned best at the local sites. Figure 6 shows the staffing patte:n that was followed at 
the central office and at all of the sites. 

At the beginning of the project the staffing needs of the central office and the 
local sites were identified and short job descriptions were drawn up. To a great extent 
these staffing patterns were followed by all the local offices and were found to be 
adequate. One of the problems encountered was finding people to work full time on the 
project. Most of the professional staff were recruited from among faculty members at 
the sites. Usually these people already had additional jobs beyond their teaching assign
ments, so their work with SISDIKSAT became one more additional task. 

There were never any professional-level personnel working full time on the project.
The only people who did work full time were some of the operators and clerical staff. 
Everyone else had to divide their attention between SISDIKSAT and one or more other 
jobs--most of them demanding. This was not a satisfactory situation, but it was the 
reality of project life in Indonesia. The lack of trained manpower, especially at the 
university level, meant that skilled senior people were in great demand by university
departments, university projects, private schools, and private industry. A faculty
member had to work at a number of jobs to be able to afford a middle class lifestyle. To 
compensate for the lack of full-time people, a greater number of people were involved in 
the project. 

The project was led by a Project Director who was appointed by the Directorate 
and the university to which he was assigned. His role was to oversee operations and 
personnel, draw up and supervise budgets, develop long-term plans for use of the system,
and serve as the main advocate and contact person for the project. The importance of
having an active and committed person in this position cannot be overstated. It is the 
key position for garnering the financial and political support a project needs in order to 
survive and flourish. 
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Figure 6 

STAFFING PATTERN AT CENTRAL OFFICE AND SITES 

Position Major Responsibilities 

Project Office: 

Project Director - supervise personnel and buoget

(one-quarter time) - maintain relations with higher level
 

- promote project goals
 
Administrator - supervise central office operations

(one-half time) schedule time
- on the system
 

-- coordinate administration with Local Coordinator
 
Administrative 
Assistant - supervise production and distribution of program and
(one-half time) evaluation materials
 

- supervise record-keeping
 
- maintain budget records
 

Chief Technician &  supervise operations, maintenance, repair
Asst. Chief Technician -provide technical support for sites

(one-half time)  manage training of technical staff
 

- coordinate operations with Perumtel
 
Chief Operator - coordinate daily operations of operators

(full time) - oversee inventory of spare parts
 

- maintain and repair equipment 
Program Coordinator & - supervise development of programming
Asst. Coordinator - train and support users 
(one-half time) - evaluate programs 

Local Sites: 

Local Coordinator - manage local site 
(one-quarter time) - coordinate activities with central office and local 

users 
- identify program needs and target groups 

Administrative Assistant handle distribution of program materials and- mes
(one-half time) sages sent over the system 

- assist coordinator 
Local Technician - supervise local technical operations
(one-third time) - do local maintenance and repair 
Local Operators - carry out daily operation and maintenance of class
(half to full time) room equipment 

- maintain records 
- assist users 

Under the Project Director were the coordinators of the activities for the admin
istrative, technical, and programming components: the Project Administrator, ChiefTechnician, and Program Coordinator. They were on an equal level and formed the core 
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group that ran the project on a daily basis. These positions were filled by university 
faculty members who were able to allot 5 to 25 hours per week depending on the demands 
of their various jobs. Because of their part-time status, they were assigned assistants. 
The assistants were also university faculty, but they were usually of rid-level or junior 
status and generally able to give more time to the project. 

The ad.inistrative level was led by ,an ,\dnministrator wtho ianaged the scheduling 
of the satei te system and he operation of the project office. She was aided by an 

.Adrilinistraive As.ista, whu \. able to devote niost of his workda\ to the project. 
One ot the main roles oi the A niinistrator was to i ntain lose contact with the Local 
Coordinators at each site. These ', ure usnalI', senior foe ttv ii ihers \,ho twersaw aH 
local activities related to SISDIKSAT, incoudibg su)ervision of the Lnocl hician and 
Operators and managemient of the budget allotted to the site by the 1Director. te. The 
Local Coordinators were the Lev people, in crarryin g ou t )r raa needs assoss,rienLs, 
creating lo, . !nterest and support for t project, and serving as the :lai contact 
between the project of fice, the local campus staff, and the outsidc conl(rutl ilv. 

-sA, i , i,-,f 
nician headgluartered at the project office. These po hI ,,e re aI er:- of the engi
neering facility and specialists ii electronics. They supervi od the. xera ll operation aid 
maintenance of the s',sten, provided techinical support and traig [o thp vvAl she, jid 
coordinated all work with Pertirnitel. 

The te chnical area was headed by a Chief lee hniin iid Ia Tech-

Each site appoihted a LUal Iechriician whoa servtd is the manii technical sup)ervisor 
of the classrooi. hose p.ople were faculty renihers who either had engineer ng 
degrees or saine experience in electronics. Thev also vorked on a )art-time basis. 

The daidy operaton of thtlo a] equipamnt was in the hands of the Locai Operators. 
These people varherl in background for tle job. Most were high school graduates. ,orne 
had gradua ted fror n a voc:ational or techi icaiI scV 01. ,,es t had some experience operat
ing electronic or riecnanical eqriiIptent, but others had almost no eperierce at all. 
Each site appointed frorn two to ie ,operator:i to staff the C]a ssroolr fro r /:00 a.mi . to 
5:00 p.m. Operators also worked brvorid 5:00 p.L. on tho,e days whell the'ir site part'ci
pated in early evening program ing. The i ber of operators per site varied depeciding 
on how busy they were with other jobs. I o instance, sorio operators also worked as lab 
technicians. The general requ irerrnt was to have at least one person on duty in the 
classroom throughout the day. 

The Prograrrlin Office was headed by a Program C oordinor or and Assistant 
Coordinator. They were responsible for development of the presentatiois to be delivered 
over the system including courses and s(.eninars, for assistance to risers, and for evalua
tion of the programming. They worked closely vith the Local Coordinators in assessing 
the needs of the sites and in coordinating the logistics of programming. For decisions on 
the academic course program, they worked with a standing cornint ttee of the vice rectors 
of academic affairs of each institution, who iet several tires a year to choose the 
courses and teachers. They also worked closely with faculty incinhers in the devel
opment of materials for coi rse., Because supervising the deveiopnrent of 15 courses per 
semester was too much work for two people, an attempt was rrade to recruit and train 
five materials development specialists to work with the course teams on the preparation 
of print rnaterials and the audiocoriferencing sessions. Budget problems, however, forced 
the cancellation of this effort. 
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The project was able to operate with this level of manpower and to carry out a 
fairly full schedule of programs. There is no doubt, however, that the almost total 
dependence on part-time professionals liited the range and quality of that pro
gramming. There was a lack of follow-through in identifying different types of programs
and user groups and in ensuring that the mat-erials for each program were prepared
according to project guidelines. Also there were not enough people to provide continuous 
assistance to long-term users, Another proh en with using part-t ime people who have 
other major commitments is that their schedules will vary as rtothe tinies at which they 
can work on ihe project. The Ad,inistrator nay be able to come in every afternoon,
while the Program Coordinator may be able to wvork only three days a week in the morn
ings. It is difficult to establiish a schedule that cover:; alI of the tasks that need to be 
done and that allows for ii teraction .-,noi s afT iembers. Ur der such conditions it is 
important that there ho,qt least one week 1t cor:., staff(i,,e ,-t \vhen e r meo't together 
to make a weekly or nonthlv work plan. 

On the po,'tive side, the use of faculty members for all 1:ey positions on this edu
cation project ensured that the project staff understood hiher education and its pro-
gramming needs. They were also pers;or,il y acquainted vltlh nany people at the participating site.-;. Thus, there \,as iittie distance belweer the project and the 4ser 
community of teachers, studenits, and educational administrators. 

D. WHAT WAS THE ROLl- OF FOREIGN TCI INICAL ASSISTANCE? 

* TECHNICAL DESIGN 

* EQUIPMENT SELECTION, PROCUIEMENT, AND INSTALLATION 

* MANAGEMENT SUPPORT 

o SHORT- AND LONG-TERM CONSULTATION 

The USAID-funded technical assistance was intensive the beginning ofin the 
project and gradually declined over the four-year period of the project. USAID awarded 
two contracts related to the Rural Satellite Program: one to the Academy for Educa
tional Development for the actual implementation of the project and another to a re
search firm for the evaluation component. 

The Academy and its engineering subcontractor took the imlajor responsibility for 
surveying sites and designing the technical systen. Numerous trips were made to Indo
nesia to study the technical system, meet with Perunitel staff, and plan the uses of the 
system with the Directorate General of ligher Education. The initial design was done by 
an RSP engineer w.:io had worked in Indonesia for five years helping to install the Palapa
system. The :pecific equipment for the classrooms was chosen after the people at the 
sites and the Directorate had identified the types of capabilities that would be useful. 
The long and complicated process of ecLuj-ipm-ent procurement was carried out by the 
RSP. All engineering and hardware costs were paid for by the USAID contract. 

Although a number of engineers were involved in the planning stages, one RSP 
engineer had full responsibility for all of the field work in Indonesia after the initial 
technical survey. This continuity was very beneficial because he was able to build good
working relationships with the technical stalfs at the project and at Perumtel and needed 
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no briefings to get acquainted with local conditions during all subsequent trips. T;Iis
engineer worked side-by-side with the Indonesian Chief Technician and Assistant Chief 
Technician during all of his visits (approximately 11 months in the field in°rtwo-and-a-half 
years). When back in "Vashington, he kept in touch with developments in the field 
through contact with the RSP hom offeard :-fough teiephone conversations with the 
RSP Field Director and SISDIV<SAT's Chief Techni,1,1 1n, 

The ero ineer's and h ie.iTec-hricin's skils coinpleniented each other because 
the engineer was an ex pcit iii teleor in i tions svstens and th Chief Technician was 
more skilled in electroni(-s tnd coilputers. Ducit'g the J.r l stages of the project, the 
U.S. engineer took the lead in meetings vitui PmerumteI, ',n his lr,,ger experience with 
the design of the system and the equipwn ni. The Chief 1echr.i(-iaIi -,on reached the U.S. 
engineer's level of kr .oledgeabout the oqcji[;,mi r arid thc a a fhe s,,tem and
increasinoly became the or inarv engineer. ' he ,rd om l[n i>, t,-cnmcal visit, the
Chlief Technic ian was well prepa red to take. fuI!! res)ponsibili v for the technical system. 

On the manageiUent Sid, least Iudones ia.- at six trips to were lde h SP and/or
AID/Washington sta!If lndie ii-terest in participating in R. 1P,toto a:imess a;,lm negotiate
the terms of the project , anreedem, to help the Directorate develop itial kimple
mentation plans. These plodning [rips consuled over six person-non lis ol staf time. 
The Education and luniar Resources Division of t-SAID/Indonesia assisted in these 
efforts and inonitored the project's progress on a regu,,ular basis. 

The RSP placed an educa ion/tr,.ining specialist as RSP Field Director in Ujung 

Pandang for three-aid-one-halt years ioinanage the delivery of equipnient. coordinate 
technical assistance, and serve as primary advisor to the )roject staff and Directorate. 
He worked closely with the project staff in all areas: ma nagement, technical operations,
and programming. In addition to the RSP engineer, other Washington-based staff spent
significant amounts of tinie (12 person-months) in Indonesia assisting the Field Director 
with the installation and inventorying of equipment and the preparation of evaluation, 
training, and management materials, 

Several short-term consultants (six person-months) were brought in from the United 
States to assist the project staff members in planning their management and adminis
trative system.-;, to run workshots on audioconferencing and distance education, and to 
help prepare educational materials. A number of Indonesian short-term consultants were 
also hired by the RSP for specific tasks. The first consultant, a staff member from the 
government's Communications Technology Center in Jakarta, visited several classrooms 
and drew up designs on how to improve their acoustics with locally available materials. 
Later in the project, one of his colleagues canie to Ujung Pandang twice to work with 
programming personnel on guidelines for developing and assessing course materials. 
Other Indonesians were hired on a short-term basis to help S[SI)IKSAT personnel with the 
clearance of eouipment through customs, the preparation of technical drawings and 
training and program mate:ials, and the irnolenrentation of evaluation activities. In 
addition to the obvious goal of using specialized nanpower to meet immediate needs, time 
hiring of Indonesian consultants had another rationale. The RSP wished to create link
ages with other agencies, groups, and individuals that could help support the project after 
U.S. assistance ended. This effort was successful in bringing other government and 
private organizations into contact with the project., and sevn-,J! productive relationships 
were estabished. This networking was a very iinoortautproduct ol the RSP's use of local 
consuitants. 
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All consultants associated with the project, botn foreign dnd domestic, were assigned counterparts regardless of the length of their work period. The only exceptionswere those people who were hired to do a very specific task that would not be repeated(e.g., creation of technical drawings). The consultants were required to work closelywith their project counterparts. The counterparts provided knowledge about the project,the working environment, and the topic area, and the consultants provided the courterparts with in-depth knowledge on the content area of the consultancy. W4henever possible, this training function was made part of the consultant'sscope of work. This policy
worked very wel in milost cases, especially wk!hen the t\, o people de eloped a good per
sonal relationship. 

One of the problemis in developing on- t le-johtrailing of consultants was the parttime nature of all of the professional projeut staff. In sonie cases the R.SP did not bringin a consultant because there would be no one to work with intensively. The variedschedules of the project staff and the dispe'sed locations of the course developers madethe provision of technical assistanc: very difficult. fhere had to be a "critical mass" tomake a consultaincy worthwhile. It was not feasible to fly someone to a site to work onlya few hours a day, at most, with the person developing a course. 

Formal training of personnel was a very important aspect of the technical assistance supplied as part of this project. It is discussd in detail in Chapter Five. 
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CHAPTER FOUR
 

PUTTING THE SYSTEM INTO PLACE 

A. WHAT WERE THE STEPS IN INSTALLING THE SYSTEM? 

* 	 EQUIFMENT SELECTION, PROCUREMENT, AND TESTING 
SSHIPMENT, INVENTORYING, AND TESTING 

* INSTALLATION AND TESTING THROUGH THE SATELLITE 
TROUBLESHOOTING AND REPAIR 

* ADAPTATION AND OPERATION 

Because no one had ever put together a system of this nature in a developing coun
try, there were no guidelines for the planners to follow in estimating how long the 
process would take. The initial plan foresaw a six-month period as 3dequate for the
entire process from procurement to operation. It soon becarne apparent that this esti
mate was unrealistic. Almost every step of the process took much more time than
anticipated. For instance, agreement on the selection of the equipment by the Indo
nesians took months instead of weeks. Some equipment took longer to assemble than
originally estimated; some equipment suppliers simply did not meet agreed-upon dead
lines. Shipping also took longer than estimated, and Indonesia's customs clearance proved
to be a much more time-consuming process than originally thought, even though the 
equipment was a grant to the Indonesian Governnient. 

In sone cases delays in the process were caused by slow action on the part of
individuals. In many cases, however, the failure to keep on schedule was mainly due to
unrealistic expectations of how quickly things could be done. Many deadlines could not
be met because they were not practical. Therefore, the six-month plan became a 12
month plan, and eventually 18 months passed from the approval of the equipment by
Perumtel to the transmission of the first course. Because this was a pioneering project,
it was expected tiiat original estimates might be inaccurate. The main problem was that
in some instances decisions were made on the basis of inaccurate timelines and some 
resources were not utilized efficiently (e.g., some user training programs were run many
months before the system was actualiy ready for use). 

One of the purposes of the project, however, was to identify the difficulties in
establishing audioconferencing systems in the Third World. This purpose was accom
plished with resounding success, although it was never a cause for rejoicing among the
staff as they encountered, identified, and surmounted these obstacles. The figure on the
following page details the actual time periods required for each of the major steps in the
installation of the audioconferencing system in Indonesia. The length of time required to
install a similar system in another place would vary depending on such factors as the 
amount and type of human and financial resources available, the condition of the existing
telecommunications network, and the physical environment of the sites (e.g., heat,
humidity, distance, remoteness). Given the amount of knowledge gained from installing
this system, a similar system undoubtedly could be installed in another part of Indonesia 
in less than a year. 
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Equipment selection was basically made by RSP staff members who already had 
experience with and knowledge of different types of audioconferencing equipment.
Therefore, there was no discrete time period for equipment selection. RSP staff kept
abreast of what was on the market and made an extensive review of available hardware 
preceding each purchase. Price and reliability were main criteria for purchases. RSP
engine.rs discussed the technical suitability of certain types of equipmlent with Perunitel 
engineers during their trips to Indonesia, and the user groups were also consu'lted on the 
types of faciliti-s they would require. The specifications of the final hardware items 
were sent to the Direc torate and Perunitel for approval. 

Procurement wka- a !ong i:rcess governed by U.S. government purchasing policies
which require at 1 ,L thre:; bid for certain types of purchases. Foreign-made equip
rment like the graphics sysieni required special justification and approval. Contracts had 
to he negotiated and signed -vi:.! adl of the vendors and their compliance monitored. 
Some of the contracts included p.rovisions for the training of personnel and the installation of the equipment itself in Indonesia (small earth station). No major equipmentpurchases were made in Indonesia. 

In general, better service was obtained from established companies, producing
standard prodijcts (facsimile, telephone terminal, and audioconferencing equipment).
Most problems occurred with a small firm that was producing specially designed equip
ment (small earth station) and an older, larger company that was marketing a new 
commercial version of a field-tested product (telewriter). Cost nust always be a major
consideration, but one needs to look -t the final cost of a product as well as its initial 
purchase price. A product riay have a low purchase price hut need expensive servicing
and repair or other types of expenditures in order to work well. The initial cost of
equipment from ar established, reputable company ma be higher, but that equipment 
may prove more reliable in the long, run, thus saving the cost of repair and lost time. It 
is important to consider a conmI)anv's reputation for supporting its products after they are 
in the field and to identify what serviciig focilities, if any, are available in the areas 
where the equipment will be used. 

All of the major system components underwent a period of factory testing under 
the supervision of an RSP engineer before they were accepted and final payment made.
This is necessary to ensure that the equipment does w-iat it is supposed to do (i.e., meets 
all technical and operational specifications). Of course, it is not always possible to 
conduct the tests under exactly the same conditions that will exist at the final sites, but 
an approximation can be made and certain problems can be identified and solved before 
the equipment is pack<ed and shipped. 

Shipment and inventoryin are other tine-consuming activities. Someone must 
make certain that the right numbers and types of equipment are being shipped to the 
entrepot. Sea shipments take two months to reach Indonesia; then customs clearance 
takes another one to two months. A missing part cannot be replaced In less than one or 
two months even if it is sent by air. \khen equipment is being bought from several 
companies, it is advisable to accept shipment at a central area where it can be checked
and consolidated for ship:ent overseas. if this i not possible and the companies ship
directly to the overseas sit,, is important that someone monitor the equipment lists to 
ensure that at least the iaper inventory is correct. If the shipped equipment is to 
undergo cuastoms clearance at the port of arrival, the process can be accelerated if all of 
the required documents are in order and copies are sent to the receiving party as soon as 
possible. 
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After the equipment arrives in-country and before it is shipped to the local sites, it
is very important to inventory and test it to determine if all parts are enclosed, if any
damage has occurred during shipment, and if everything is working properly. Because 
many of the SISDIKSAT sites were in very remote areas, all of the most sensitive equip
ment (telewriter, fax, terminal, televisions, etc.) was tested in Jakarta before it was sent 
out to those sites. Three units were hooked together at one time for testing purposes to ensure that they would work in a multi-site configuration. The equipment was then 
divided according to site and shipped. 

Installation and initial system testing of the system occurred in two phases. In the
first phase, Perumtel took responsibility for providing four pairs of telephone lines to
each location. Every location required some expansion of the local telephone infra
structure because no classroom building had even a single telephone, and telephone
service at all campuses was very limited. Demand for telephone service in Indonesia far
exceeds the supply, and few sites had excess capacity that could be used for the
project. Thus, in most cases Perumtel had extensive work to do. Existing cable had to
be checked to measure and improve its quality, and additional cable had to be installed.
In Jayapura, Perumtel installed 20 kilometers of new cable across a mountain and onto
the campus. In Bogor, 15 kilometers of new cable were strung. In Ambon, an existing
radio link from the local telephone office across a bay was extended to the classroom
site. All this work represented a massive effort by Perumtel to add additional telephone
facilities and to upgrade the links to meet international standards for data transmis
sions. Despite many obstacles, Perum tel did an excellent job in providing the basic 
telecommunications system linking the classroom sites. 

The second phase of the installation involved the placing of equipment in the class
room and initial testing through the satellite. This was a cooperative effort on the part
of SISDIKSAT and RSP engineers, a team of engineers from Perumtel's central office,
and the local technical staffs of Perumtel and SISDIKSAT. The local site was given a list
in advance of the labor and materials needed by the installation team. Immediately
preceding installation, the Local Technicians fron each site were brought to Ujung
Pandang for an intensive seven-day traiing program on the operation and maintenance
 
of the equipment.
 

The basic placement of the equipment in the classroom was a relatively simple
affair conipleted in a single long day of work. It was much more difficult to get the
equipment communicating from site to site through the regular telephone and satellite
network. Field testing required the coo'oeration of personnel at the master control earih
station near Jakarta, the local earth station, and the iocal telephone office. The As
sistant Chief I echnician remained in LJung Pandang operating the classroom there as the 
other- end of the 11iiiitw. 

Numerous problems were encountered during this installation phase, and it took the
combined efforts of all of the technical people involved to solve them. The Perumtelengineers understood their own basic systern, and the roject engineers understood the
classroom equipment. But both groups were unfamiliar with how this classroom equip
ment would operate over the telecommunications system, especially in a multi-site,
loopback configuration. The', were breaking new ground, and it required hard work and
ingenuity on the part of Perumutel arid project engineers to put a site into operation. This was generally accomplished in about three to four days and nights of work. It would have 
taken a week per site if everyone had not worked overtime. 
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During installation there was a constant need for troubleshooting throughout the 
whole system to identify and correct problems. Perumtel temporarily installed field 
phones at each site to give its personnel instant communication with its own network. 
Even then, the installation team members often had to move between the classroom, 
telephone office, and earth station to properly se, transmission and reception levels and 
locate the source of problems. Despite the previous tests conducted in the United States 
and Jakarta, equipment failures occurred during installation. The project engineers 
carried spare parts with then to each site and, therefore, were able to make most 
repairs immedia tely. 

As more sites were added to the network, problems with the level of noise entering 
the system increased. After all the sites were installed, system-wide tests were con
ducted with Perumtel staff monitoring the system at all points in the network to identify 
the sources of the noise. After each test Perumtel central staff either visited or sent 
instructions to their local offices for more local testing and troubleshooting. Lncertain 
about the degree of success Perurntel would have in upgrading the quality of its lines, the 
project engineers devised an adaptation for the ground system that wculd limit the noise: 
transmission gates, This innovation is discussed below. 

Although the installation of classroomn equipment w as covil)leted by April 1984, the 
system was used only intermittently for messages and mieetings becallse of its low reli
ability. It was not until September 1984 that the system reached the level of reliability 
necessary to schedule regular classes. SISDIK<SAT began operations with an experimental 
semester of two courses (Statistics I and Food Science I) to test the quality and relia
bility of the system before beginning a full schedule of activities. When these courses 
ran without a single cancellation due to technical interference, the decision was made to 
proceed with a full semester of 10 courses beginning in February 1985. 

B. WHAT WERE TIlE MAIN PROBLEMS ENCOUNTERED? 

o POOR LOCAL LINE QUALITY 

* VARIABILITY OF TELECOMMUNICATIO'.S NETWORK 

* EQUIPMENT FAILURE 

Creation of the satellite network was very complicated and fraught with difficul
ties at every step: procurement, shipment, customs clearance, testing, etc. These were 
preliminaries, -iowever, to the main task of putting the system into place and making it 
reliable enough to carry educational programming. The last, and most , midable, 
stumbling blocks to oi.erationalizing a high-quality system were problems with the exist
ing telecommnuications 1nfrastructure and with some ot tie cloassroom equipment. 

When more than seven sites were linked into the netw ork, noise levels increased 
alarmingly, and when al II sites were finally linked together, periods of high quality 
would be interrupted by loud bursts ,) noise which continued for seconds, minutes, and 
sometimes even hours. TIhe overall qcality of the system varied greatly froi day to day 
and even from hour to hour. Soine sites were most often identified as sources of the 
noise, but almost every site, at one time or another, experienced problems. The system 
simply was not usable as a medium for regularly scheduled programming. 
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TYPICAL GROUND AND SPACE SEGMENT LINKS 

SIrl___ 

CLASSROOM Local Lines TEL.OFFICE Lines or Microwave EARTH STATION 

Perumtel and project staff worked closely together to locate the sources of
problems--sometimes through scheduled test sessions but moslly through quick reporting
of technical disturbances. The main problem seemed to be poor local line quality. In 
some areas old cable from colonial times was still in use. Some cable was underground
and exposed to groundwater following the rainy season. Some local connections were 
made of various types of cable spliced together. Overall the cabling system was often 
not grounded and balanced in a way to ensure high-quality transmissions. At times 
crosstalk was a major problem: Channel A conversations could be hear,_ on Channel B and 
vice versa. 

Beyond the problem of the local cabling was the variability of the overall Perumtel 
system. Although system checks revealed that most of the noise was coming from the 
outside plant (cables), the checks also showed that some earth stations and microwave 
connections were also contributors of noise and other problems. In addition, a site that 
was very good one week would be one of the worst in another week. A problem would be 
solved at a site in one month only to recur the next month. It was apparent that the 
problems were rooted in the maintenance and operations of the Perumtel system as well 
as in its equipment. 

A reliable, high-quality telecommunications system needs trained and disciplined
personnel working according to a very detailed operations and maintenance plan. Failure 
to adhere to the plan and carry out continuous monitoring and adjustment of the system

technical Often problem such block ofleads to problems. a as a complete transmission 
capability would occur with the SISDIKSAT network. A public telephone would have to 
be used to request emergency assistance from the local earth station or the central 
control station in Jakarta. On some occasions what appeared to be a major system-wide 
problem would be cleared up in a few minutes. In other cases it took hours for master
control to monitor each location one by one to locate the problem site. These "simple"
problems indicated that there were failures in operational procedures as well as in the 
Perumtel equipment. Local telecommunications personnel were not always successful in 
keeping their equipment operating at peak performance. There was possibly also some 
confusion related to the changes in equipment set-up that were necessary for the dedi
cated SISDIKSAT system but not for the regular telephone system. Personnel sometimes 
forgot to treat the SISDIKSAT channels in a special way. Some other technical problems 
were directly related to the introduction of new modems at the earth stations and the 
technicians' inexperience with that equipment. 

Perumtel made a major effort to correct the deficiencies that were found. Loaded 
with test equipment, teams of engineers from the central office made several trips to 
the sites to help local personnel identify and correct technical problems. Gradually they 
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Basic telephone service is essential to rural development. For the 
first time, the rural Peruvians in the remote San Martin region 
are connected with the nation's commercial and political 
centers-and with each other. Within months, the new telephone 
system was used to capacity and has since been expanded twice to 
accommodate heavy usage. Over 110,000 phone calls were made 
in 1985, generating over lO0,000 in revenues. 
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Effective audioconferencing programs need careful coordination 
and management of programming, technical, and administrative 
components. General requirements for successful communica
tions support projects include: 

" 	 a central coordinating office supported by staff at all sites 

" 	 accurate identification of user needs and appropriate program 
development 

* 	 thorough training of management and technical staf, as well 
as program presenter and general users 

" 	 development and distribution of educational support materials 

* 	 adequate budget for central office and local site operations 
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Earth station, photovoltaics, and Station requires only quarterly main
audioconferencing room tenance visits 

Satellite technology can be adapted to withstand the rugged
conditions prevailing in rural areas. In the remote Indonesian 
village of Wawatobi, the Rural Satellite Program designed and 
installed a small solar-powered earth station and photovoltaic 
array. The station provides multi-channel telephone service with 
low maintenance and power requirements. It operates on less 
electricity than a home steam iron. 
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succeeded in increasing both 'he quality and reliability of their channels. To lessen the 
misunderstanding of local Perurntel personnel regarding required technical procedures,
Perumtel. engineers and the SISDIKSAT Chief Technician used Perumtel's closed circuit 
television channel to present a one-way video, two-way audio program for earth station 
and telephone personnel. Written materials were prepared in advance and sent to each 
location. SISDIKSAT local staff were asked to go to the eartn station to participate in 
the program in order to review the technical data and meet their technical counterparts 
at Perumtel. This program was a great success. 

At the same time that Perum tel was plan- ing its intensive effort to improve the 
system, the project engineers were studying the noise transmitted by the classroom 
equipment to determine if that was a significant contributor to the problem. They found 
that the ambient noise of the classroom was not a problem when the equipment was in 
proper working order. They had already trained the Local Fechnicians in how to measure 
the noise coming from the classroom and how to deal with equipment ' roblenis. They
also solicited ideas from the manufacturer of the telephone terminal on how to reduce 
the ambient noise even more and modified the equipment acccrdingly,. 

Not knowing how successful Peruntel would be in reducing the noise problem, the 
pioject engineers came up with the idea of installing a "gating system" that would 
regulate the transmission lines frorn each location. In the original loophack configura
tion, any sounds strong enough to trigger the earth station modens vere transmitted 
from one site to all sites. This meant that interferonce produced by poor lines or local 
electrical storms, as well as voice signals, would be transmitted if it was strong enough 
to operate the modems. \ ith sites spread across 2,500 miles of ocean, the engineers
surmised that a great deal of the noise might be caused by atmospheric disturbances that 
were being picked up by unbalanced local lines. 

The gating system greatly reduced the chances of local line noise being accidentally
transmitted throughout the entire network. At a cost of $2,000 per site, special switch
ing equipment was added to the telephone terminals in each classroom and placed at the 
other end of the local telephone cable leading from the classroom--usually the telephone
office or earth station. Normally the switch remained open, preventing any transmis
sions from going up to the satellite inadvertently. When someone wished to use the 
classroom equipment, how u2ver, an electrical current from the classroom rushed down the 
cable and closed the switch, making transmissions possible. This electrical signal oper
ated automatically whenever a microphone button was pressed or some other equipment
operated. Thus it prevented the transmission of any other sounds that did not originate
in the classroom, such as electrical storm disturbances. The gating system served as a 
noise controller rather than a noise eradicator. Bad local lines remained bad; the gating 
system did not improve the voice transmissions from any site. It did ensure, however,
that the ambient noise of one site would not be transmitted continually by satellite to 
every other site in the network. 

The combination of the work of Perumtel and the installation of the gating system
solved the noise problems of SISDIKSAT. it is impossible to say which played the greater
role. Perumtel did a very good job in improving the condition of the signals from a 
number of sites. On those occasions when a site was particularly noisy, however, the 
gating system prevented that noise from being automatically transmitted to all loca
tions. It also provided a means of identifying which, if any, site was producing noise 
from its local lines, because that noise would be heard only hen that site was trans
mitting. The ,---ting system represents a theory that was successfully implemented, and 
it can be of great value to other audioconferencing systems where noise is a problem. 
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Equipment failure was also a major problem during the installation period. Some
equipment was found to be faulty during the Jakarta testing phase immediately preceding
shipment to the various sites. Some of this equipment, like two of the large TV monitors, 
were repaired locally; other units that were still under warranty and had no local rep
resentative were sent back to the manufacturer. During installation an alarmingly high
rate of failure occurred among certain modules of the telephone terminal, especially
those with logic circuits. Somne of these failures were caused by heat and humidity and 
the rigors of installation. A number of modules said to be faulty were later found to be 
all right. In the rush to install the equipment and deal with problems, the technicians 
sometimes quickly substituted parts without really checking to see if the modules were
actually faulty. Luckily the installation team carried a whole range of spare modules 
with them and substitutions were quickly made. Because the modules were easily shipped
and still under warranty, the faulty ones were sent back to the manufacturer. 

Some failures followed a pattern and could be solved. The potentiometers on many
of the 19-inch monitors blew out, and the liquid crystal displays on the multimeters for 
each site leaked. The engineers surmised that this was directly related to the effects of 
humidity and the faulty design of the part. The namufacturers of both types of equip
nent had already experienced such trouble before ;rd had designed replacement parts
that were more rugged. These new parts were instalied on all the monitors and meters. 

Some of the problems with the telewriting equipment defied any easy categori
zation or solution because they were widespread and lacked a pattern. Over half of the 
modems experienced technical problems and were repaired by the manufacturer's rep
resentative in Jakarta, but no single part or set of parts was found to be the cause of the 
failures. Some of the microprocessors overheated during use. The technicians found that 
the processors operated more reliably if a fan was placed directly behind then. This 
indicated that there was a design problem that was causing a buildup of heat in the 
machine. The light pens and keyboards also proved too sensitive for the environment 
which included dust, high humidity, and occasional rough handling by the operators. 

Overall, relatively few problems occurred with the audioconferencing equipment,
cabling, facsimile machines, private telephones, emergency power supply, and video 
display systems, excluding the 19-inch monitors. After the initial shakedown period, the 
telephone terminal and niultimeters operated well. The only piece of equipment that 
continued to present problems was the telewriting system. Although the manufacturer 
had said that it would operate in 99 degree Fahrenheit heat and 99 percent humidity, it 
was obvious that it required air conditioning--a need that could not be addressed at most 
campuses because of the high expense of air conditioning units and electricity. At one 
point the chief engineer from the manufacturer was brought out from England to check 
the equipment and put it in working order. He succeeded in doing so in a three-week 
period, although new failures occurred ever, zs he worked on the units. On the eve of his 
departure from Indonesia, new reports were received of failures of the repaired equip
ment. It was apparent that this experiment with telewriters was not going to succeed 
because of probiems in the design of the equipment, weaknesses in manufacturing, lack 
of support by the manufacturer, the rigors of the environment, and difficulties with 
transmitting on a regular basis over the Indonesian phone lines. Before the end of the 
project, the manufacturer announced that it was ceasing production of the telewriter. 

Other than the faiiure with the telewriter, equipment problems were brought under 
control and corrected. From tin.e to time small problems occurred with a microphone, 
convener, or some other piece of equipment, but no major technical failures hit the 
system after it was in operation. After the failures in the first few months of operation, 
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the condition of the equipment stabilized. There were only occasional failures in the 
telephone terminal modules. When this occurred, spare parts were shipped to the site by 
air, and the inoperative part was sent to the central office to be repaired and added to 
the stock of spare parts. No site really suffered a serious loss of service resulting from 
equipment failure. The heart of the system--the audioconferencing channel--worked 
extremely well. 
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CHAPTER FIVE 

TRAINING STAFF AND USERS 

A. 	 WHAT WERE THE GOALS OF THE TRAINING EFFORT? 

o 	 DEVELOPMENT OF STAFF TO MANAGE THE SYSTEM AND ITS 
PROGRAMMING 

* 	 DEVELOPMENT OF STAFF TO OPERATE AND MAINTAIN THE 
SYSTEM 

* 	 DEVELOPMENT OF AN INTERNAL TRAINING CAPACITY 
* 	 DEVELOPMENT OF KNOWLEDGEABLE AND CREATIVE USERS 

OF THE SYSTEM 

Considerable project resources were put into an effort to train the personnel who
would be working with the satellite system. This training encompassed both formal and
informal educational approaches and was a continuing process throughout each phase of
the 	project from the planning to the operational stages. The training component of the 
project had four main goals: 

1. 	 to provide project staff with the skills and knowledge to manage a distance 
education satellite system and prepare programming for that system 

2. 	 to provide technical staff with the skills and knowledge necessary to operate,
maintain, and repair the technical system 

3. 	 to develop an institutional capacity for training within the project itself, so 
that training would be a continuing process following the end of outside support 

4. 	 to orient users to the procedures and techniques for using the system and the 
ways in which programs and materials should be developed 

In addition to these formal training goals, the Rural Satellite Program also was 
charged with helping higher education decision-makers and Perumtel officials understand
the value and possible uses of audioconferencing systems. This goal was primarily pur
sued through personal discussions with these people and through their involvement in the 
project itself. 

Trair ing was conducted in a variety of situations (face-to-face and distant, class
room and on-the-job, group and individual, in-country and out-of-country, etc.) and via a
number of different methods including formal classes, seminars, in-service training, and 
individual consultations. Initially all of the training was done by non-Indonesians. As
Indonesians were trained in the various areas, they took an ever-increasing role in de
veloping and leading training programs. All consul tants. -Indonesian and non-tndonesian-
involved in training activities \%oiked with counterparts from the project staff so that
there could also be a transfer of knowledge and training skills from the consultants to the 
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staff. By the second year of operations, all training was being done by Indonesian staff 

members with minor support from the RSP Field Director. 

B. WHO NEEDED TO BE TRAINED AND WHY? 

* UPPER-LEVEL DECISION-MAKERS AND PLANNERS 

* CENTRAL PROJECT STAFF 

* SITE STAFF 

* PERUMTEL STAFF 

* PROGRAM DEVELOPERS AND PRESENTERS 

e PROGRAM PARTICIPANTS 

As outlined in Chapter Three, the operational system required a number of staff 
members at central and local levels to operate, maintain, and manage the satellite 
system. Beyond the immediate staff, there was also a need for some degree of training 
or orientation for a host of other people from the higher education leadership to the 
students who would participate in the courses. They all required some information or 
skills to be able to utilize the satellite system to meet their personal needs. 

In the project planning stage, there was a need to provide the upper-level leadership
of the higher education establishment with information about the possible uses of
telecommunications, especially audioconferencing, for higher education purposes. Al
though a few people in this group knew something about the uses of telecommunications, 
the majority did not. The people who would make decisions about Indonesian partici
pation in the Rural Satellite Program had to be given exact information on what an 
audioconferencing system would look like, what it probably would cost, and what it could 
do for their departments. The rectors of the universities needed to learn what such a 
telecommunications network was capable of and what type of programming was suitable 
for that capability. 

After the decision was made to conduct a satellite project in Indonesia, there arose 
an immediate need for a core of people who had an understanding of how audioconfer
encing and the proposed technical system could be used to carry out the programmatic
goals of the Association. These people would become the central project staff who would 
actually run the technical, administrative, and programming activities of the project.
They would be the first "converts" to accept the value of audioconferencing for higher
education. They would be the initial spokespersons fc- the project, reaching out to 
prospective users of the system and convincing them of t1-2 viability of the project and 
its potential for meeting the needs of higher education in the eastern islands. 

As actual planning got under way and local sites were asked to prepare classrooms 
for the installation of the equipment, a Local Coordinator was needed to oversee the 
preparation of project facilities on campus, start informing people about project goals
and capabilities, and serve as a link between that site and the project office. As the 
planning progressed, the Coordinator also had to see that a Local Technician and Local 
Operators were appointed to operate the classroom equipment. 
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Figure 9
 

RSP TRAINING STRATEGY
 

Personnel Content of Training or Orientation Processes Used 

Upper-Level Administrators -information necessary to decide if 
Indonesia should utilize satellite 
telecommunications for its purposes 

-information on how telecommunications 
can help Indonesia meet its needs 

-overseas orientation workshop 
(4-;,: TISIA program) 

-in-country workshop on distance education 
(4 weeks, organized by AID) 

--one-on-one discussions 

Project Staff - information and skills in the areas of 
management, technical operations, and 
programming of a distance education 
telecommunications project 

-overseas training programs (3-8 weeks) 
-personal support from RSP field staff 

and short-term consultants (continuous) 
-resource materials from RSP 
-personal support from project engineer 
-back-up support by RSP Washington staff 

Site Staff -information and skills in the areas of 
management, technical operations, and 
maintenance of SISDIKSAT 

-face-to-face workshops (7 days) 
-distance workshops (4-24 hours) 
-on-the-job training 

-personal support from RSP and SISDIKSAT 
staff 

--management and technical manuals, 
support materials, and video 

Program Developers and 
Presenters 

-information and feedback on how to 
develop materials for and deliver pro-
grams over an audioconferencing system 

--knowledge of capabilities of the system 

--face-to-face workshops (7 days) 
-distance training sessions (2-4 hours) 
--personal support from RSP and SISDIKSAT 

staff 
and use of equipment --materials on audioconferencing course 

development and delivery 
Program Participants - information on 

- information on 
how to use the equipment 
the audioconferencing 

-introduction 
-pamphlets on 

to the system (half hour) 
system and use of equipment 

process -visual aids on use of equipment 
-personal support from local SISDIKSAT 

staff 

Perumtel Staff -information on the design and oraration -technical meetings 
of audioconferencing systems and their 
interface with telephone and satellite 
networks 

--collaborative work with RSP and 
SISDIKSAT engineers 

- closed-circuit TV broadcast (4 hours) 



Just before the installation of the equipment, the local technical staff had to be 
given training in the operation and maintenance of the equipment and in the pre
installation technical preparations of their sites. An information program also had to be 
launched to inform national and local Perumtel personnel about the technical needs of 
SISDIKSAT. 

Preceding the operational stage of the system, all SISDIKSAT staff had to under
stand the operational procedures and rules for their component. In this case, staff at all 
levels participated in the preparation of these procedures and rules, thus ensuring that 
the results were practical and acceptable. in the beginning this collaborative effort 
required face-to-face meetings. After the installation of the system, the administrative 
procedures of the project were discu,sed at length over the systelm, thus bringing more 
people (e.g., Local Operators) into the planning process. 

Before the system was fully operational, it was necessary to train progran de
velopers and deliverers. The main target group consisted of faculty members at all of 
the campuses. The senior faculty who were to develop and teach the academic courses 
had to know how to adapt their present courses to the distance education setting and how 
to run a class over the system. (The course development process is discussed in detail in 
the next chapter.) Faculty members who were interested In using the system for staff 
development activities like seminars needed to learn about the system's capabilities. 
Administrators had to learn how to arrange neetings using the system. After the system 
became operational, all program participants were given an introduction to the elec
tronic classroom by the local site staff and by central office staff over the system. 

The training/orientation effort began well before the system was even designed, 
and it continued throughout each stage of the project. These stages and the target 
groups during each stage were as follows: 

SURVEY STAGE: To assess the interest of Indonesian officials in utilizing this type 
of technology, their level of knowledge about the technology had to be raised. Early 
visits of RSP people served to introduce and explain the basic idea. Indonesian educators 
were included in other reated training opportunities not directly funded by RSP. The 
Chairman of the Eastern Islands Universities Association was invited to the United States 
on a study tour that included teleconmunications as one of the topics. AID/Washington 
support made possible a four-week seminar in Indonesia on distance education. One of 
the many participants was the person designated to be the director of SISDIKSAT. 
Discussions were also held with Perumtel officials to get their response to the feasibility 
of putting together such an audioconferencing system. 

PLANNING STACE: After the Indonesian Government agreed to participate in the 
RSP, the same kind of activ ities as those in the suirvey stage were expanded to include 
other people and to discuss further the specifics of the design and capabilities of the 
proposed system. At this time it was also necessary to begin to form the core group that 
would later serve as the project staff. Training activities also became more organized 
and formal, and people were selected to go to the United States for hands-on training. 

PRE-INSTALLATION STAGE: Before the system could be installed, the equipment 
had to be cleared from customs, inventoried, tested, and re-shipped to the local sites. 
The person at the Directorate who was experienced in customs clearance had recently 
been transferred, and his replacement had not yet learned about the customus process. 
RSP therefore hired an Indonesian consultant to assist Directorate personnel in the 
clearance process. This person worked closely with Directorate officials on the 
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clearance of several shipments until they understood the process well enough to do it 
themselves. Another member of the RSP staff helped the SISDIKSAT staff with inven
torying of the site equipment and spare parts supply and with the logistics of trans
shipment. 

Training efforts also had to be carried out in the three main areas of management,
technical operations, and programming. Separate face-to-face workshops were held for
Local Coordinators, Local Technicians, and faculty members. The entire personnel infra
structure had to be developed in preparation for the installation and operational stages. 

INSTALLATION STAGE: Part of the training for the Local Coordinators and Local
Technicians related to that had for equipmentthe preparations to be made installation. 
During instalation at each site, the Local Technician and Project Engineers used some of 
the time for on-the-job training of the Local Operators and local Peruintel technicians. 
Meanwhile, RSP staff worked with the course development teams. 

TESTING STAGE: The technical testing stage of the project provided a time for all
of the technical staff to get acquainted with the classroom equipnent and operational
procedures. Several system-wide tests were conducted together with Pertumtel. These 
tests brought local Perumtel personnel into the classrooms and helped develop personal
relationships between SISDIKSAT and Peruintel staff that were considered importanit for 
the success of the project. To increase the knowledge of its personnel about SISDIKSAT,
Perumrel arranged for a closed circuit TV connection to all of the earth stations involved 
in the project. To solidify the relationship between local SISDIKSAT and Perunitel 
personnel, the Local Technician and Local Operators were also asked to go to the earth 
stations to participate in the broadcast (one-way video, two-way audio). The SISDIKSAT 
technical staff prepared a booklet that was sent to all earth stations and detailed system
charts that served as visuals for discussion. 

Meanwhile on the programming side, plans went ahead for several courses to be
delivered during the experimental phase. Faculty members were given individual in
struction on the use of the equipment, the preparation of print materials, and the or
ganization and delivery of class sessions. 

EXPERIMENTAL STAGE: While the initial two courses were being taught over the 
system, the programming staff worked with those teams and the other teams werethat 
preparing courses for the 1985 semester. Manuals on the preparation of course materials 
and teaching over the system were completed and distributed to the teaching staff. All 
teaching staff and local tutors were invited to two-hour training sessions on materials
development and distance teaching conducted over the satellite network. Pamphlets 
were also prepared for tutors and students explaining the system arid how it would work. 

OPERATIONAL STAGE: After the system entered its operational stage, all activi
ties became regularized to a great degree. Training sessions for all teachers were held 
before the beginning of each semester, with additional time set aside on the system for
discussions between the master teachers and their local tutors. On the tecnnical side, it
became apparent that the on-the-job training given to Local Operators was not sufficient 
for them because of turnover in their ranks; because of the need for review activities,
especially on technical procedures that were only implemented at long intervals (e.g.,
system leveling); and because of the desire of operators and technicians to improve their 
skill level and understanding. Therefore, a five-day training program was conducted over
the system each year between semesters for the Local Operators with the Local Tech
nicians serving as local tutors and the Chief Technician as the master teacher. 
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Informal training activities were also carried out for part-time personnel at the 
central office level. College students were recruited and given on-the-job training for 
the 	 operation of the graphics production studio and for the observation system that 
monitored activities on the system 54 hours a week. 

C. 	 HOW WAS TRAINING ACCOMPLISHED? 

* 	 OVERSEAS AND IN-COUNTRY PROGRAMS 

* 	 FACE-TO-FACE AND DISTANCE TRAINING WORKSHOPS 

* 	 FACE-TO-FACE AND DISTANCE TRAINING SESSIONS 

* 	 PERSONAL INTERACTION AND INDIVIDUAL CONSULTANCIES 

* 	 SUPPORT MATERIALS 

All of the initial training took place outside of Indonesia. These training activities 
were conducted overseas for several reasons including: 

I. 	 a lack of indigenous expertise in audioconferencing operation, repair, man
agement, and programming 

2. 	 the difficulty of finding foreign experts in these areas who were able to travel 
to Indonesia for longer than two or three weeks 

3. 	 the need to have people see a fully operating teleconferencing system and talk 

to the people operating and using it 

4. 	 the need for factory training for the Chief Technician 

5. 	 the advantage of getting people out of the country, so that they could work 
exclusively and intensively on project-related activities without the distrac
tions of daily life that were certain to occur in-country 

When the time came to train personnel in-country at the local sites, the people 
trained overseas served as the core training group. Later in the project, they conducted 
training activities without major outside support. After the system was fully opera
tional, it became a major tool for in-house training. Training programs which were run 
over the system served both the purposes of training and of providing examples for other 
groups to follow in their training activities. 

Training opportunities arranged outside of Indonesia wer,.

* 	 A four-week tour of U.S. educational telecommunications programs for the 
Indonesian Project Director, including visits to ACSN (Appalachian Community 
Service Network) in Kentucky, IHETS (Indiana Higher Education Telecommu
nications Service) in Indiana, and CIP (Center for Interactive Programming) in 
Wisconsin. He was accompanied by his counterpart, the RSP Field Director. 
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" 	 A six-week factory training and testing program for the Chief Technician with 
the telewriter manufacturer in England and the telephone terminal producer in 
California. He was accompanied by the RSP Project Engineer. 

* 	 A three-week study program in the United States and England for four faculty 
members from four of the II sites. (Financial considerations made it impossible 
to select one person from each site, so participants were selected on the basis of 
their availability to help other sites in addition to their own.) 

* 	 A four-week study program for three central office staff--the Program and 
Assistant Program Director and the Administrator. 

These programs were successful in achieving their goals and were greatly appre
ciated by the participants. Almost all participants wished that the time could have been 
longer. Jet lag and adapting to a different culture and climate particularly affected 
those who had not been overseas before. Thus they were not at peak efficiency during
the first week in the United States. After the major cost of travel is paid for, it makes 
good economic and educational sense to have participants stay for a period exceeding 
three weeks. After the decision is made to conduct overseas training, it is better to have 
participants take the utmost advantage of the situation and have time to assess and 
absorb what they are experiencing. 

One of the problems encountered iMarranging this type of training was the paucity
of places in the United States where a participant could go for first-hand experience with 
distdnce education--particularly via audioconferencing systems. Most places in the 
United States utilize television rather than audio only. All of the active programs are 
deeply involved in the operation of their own systems and do not have a great deal of 
time to devote to participant training. 

The Project Director's training consisted primarily of observation of a number of
projects and technologies in use. Therefore, he visited four states across the country. 
The Chief Technician's travel was dictated by the locations of the nmanufacturers. The 
group of four Local Coordinators visited two states and England, and they found it dif
ficult to absorb so much in so little a time. The final U.S.-based training was for three 
members of the central office. Given that a number of people had already visited 
various projects, their training was made more specific. The Administrator went to the 
Learn Alaska Program for a three-week internship on management, while the two pro
gramming people went to the University of Iowa to study distance education and to 
prepare specific materials for the project. This last program was more beneficial to the 
project in terms of the actual creation of products rather than solely increased knowl
edge or skills. 

The overseas training fulfilled its goals and provided the project with a group of 
people who later served as key members of the project team. Before their final selection 
for U.S. training, all of the participants were asked to make a personal commitment to 
work with the project for at least two years. In addition, their rectors were asked also to 
make a commitment to allow them to vork with the project for that same period. The 
overseas training served as an incentive and reward for making that commitment. For
tunately, all of the participants more than fulfilled that agreement and continued to 
work actively with the project past that two-year time span. 

The training probably would have been more oroductive if tile participants had been 
given more time in the United States. One of the great advantages of these programs 
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was that the participants were available full time for the sole purpose of the project. 
After they returned to Indonesia, they had to balance their work on the project with their 
regular faculty jobs, famiiy responsibilities, and other commitments. Given the per
sonnel situation in Indonesia, this was the only tim e period when they woUld devote more 
than a week or two exclus,ively to project-related activities. 

in light of later problems ,iti s-;upport front officials in laker ta, it tav have been 
advantageous for the project if (tme or lnore of those senior officials had been sent 
overseas. Several senior ffikls had tarticipated in sotme telecomnunications training 
programs under another Al Iporjec, but they had been prcrnoted out Ai .hir positions 
before S[SDIKSAT L,ecenie operatinal, I hindsight, one an only \volder t In oppor.
tunity to see other similar proecb. inother countries ,.would have increased the under
standg and sulport of he proe:t on ihe part of -enior officials. th the Project
 
Director and the AdIinistratoreo-e sent to partia:ipate in international conterences, and
 
both returned wO h a inher regard for SISDIKSA.\ after having shared axperiences "ith
 
others involved i itratn td luicat ion.
 

Several fa ,' f- -and distance _L__!__,]___ras .. ere_run forc-- a variety of
 

participants. Four [ace-to-tace ' er<she s of ix or seven dJays were rin before the 
systen went into oplration. Abent 60 ,caultv it er ubers froti a nutiber of the sites 
partic ipated t,top first two. These prograins focused on the tose of audi con fero ciup 
for higher education, the preparation of course tiaterials for distance education, audio
conferencing teoit, tcchniclues, and the operation and use of sone of the equipittL, 
Because the project.equip:l tnt had not vet been installed, a root i-to-rootn S\,stot1 WdiS 
used for practice sc;;,,tori,;. 

When the equipnent was available after clearate and testing, a seven-day work
shop was held for th Local Technicians. Onre person from each site cautie to Ujung 
Pandang where three sets of equipntent had been -;et up for instrutional and prat ice 
sessions led by the msenoor technical staff. This tralt ing was lFelonved a imonth 1Ater with 
a week-long programi for the Local Coordinator s ,h foe und on the ttanagemtent 
system, training. resotreos, budget ini, aild vtadi o er iiig.fo -i! 

After the systemn was in place ind Ol)-tratin,' all sotcnt formial training pro,, 
grains were held over the systotni. "ace-to-fat. traiinlg pro-gralits \V very (,.\lpensive.re 

because of the cost of travel arid living e xpenises; t us Jhe vere litnited to otly one or 
two people per Site. Programs over the sy;stei could reach huidreds of epe, The 
major training programs wore run for the Lo.al 0oeators during the tittie betri 

semesters. The prograins [an for three hours in the mtortning and three hoturs in the 
afternoon. Printed materials were sent to al warticiparts, and the Lcal Te'chiicians 
served as turtors with the central office tee. hu cai staff surv ing as the niiair instructors. 
Actual testing and tiaintetance of the equipmen toc lirred with directwers cotmiing fromn 
Ujung Pandang and local supervision supplied by the Lowal Technician. 

Whenever possible, in-country opportunities for iraiiin, aird tketwor iJn t other 
educational groups were pursued. TwM staff mtiembliers attended a two-w ,t,< workshop in 
JaIarta organized by the Center for EducatonIal Technology on the 'tvrittiug of print 
materials. Another staff nienrber attended a one-week soiutiar on distaice learning 
systems organized by USAID and the Open irrstrsitv. In addition to the learning that 
occurred, staff mtemibers made irnportant contacts with organizations with goals similar 
to SISDIKSAT's. 
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Shorter face-to-face and distance training sessicns were run for periods of less thana day. Presentations were made to course development and other prospective usergroups by the central office and RSP staff. Two- to three-hour programs were organizedover the system for master teachers on materials development and course delivery viaaudioconferencing. Other sessions were held with the master teachers and local tutorson the management and delivery of courses over Care was ensurethe system. taken tothat these sessions would also serve as good examples of how audioconferences should beorganized. Written materials were sent in advance to all participants. 

The one use of television for training purposes was the one-way video, two-wayaudio program run for Perumitel and SISDIK'S AT technicians at all locations using thePerurntel training TV syste. The SISDIK'SA T Chief Technician and Perunitel ProjectOfficer made presentations on various aspects of the system the TV channel usingover
specially prepared diagrams. Questions answersand were carried over the audio connection. A 34--par,,e booklet describing the technical system was sent to all participants
in advance. 

At the beginning of each semester, one of the central office staff attended the firstsession of each class to introduce students to the system, the equilpment, and the procedures for its ise. During each session several students at different locations wereinvited to speak In order to reduce any student reluctance about using the microphones.Examples were given of speaking too close and too far from the microphone. 

Personal in eraction and individual consultancies were among the most productivetools of training. although they were limited in reaching large numtbers of people. Thejob of explaining the system and its capabilities was one of the main goals of visits toeach of the sites by RSP and SISDIKSAT staff in the first year. Perhaps because of theuse of television monitors for the graphics system, many people thought that the systemwas going to use full motion video, and that idea was difficult to erase. Even in thesecond year of operations there were still some peopie who thought that -the graphics
system was really going to be regular television. 

Personal interaction was the main tool used for educating high-level officials aboutthe system. It was also the mosl productive tool for getting teachers to adapt theirlecturing techniques to accommodate tile satellite system. Suggestions made in personto a teacher by a staff member who sat through a class were often followed. There wasa reluctance among Indonesian staff members about givingl direct feedback over thesystem to teaching staff. This feedback process was also hindered by the fact that mostof the master teachers were older and more sen)n in status than the project staff. 

The final training tools used in the project were the wide variety of supportmaterials that were prepared. These were primarily illustrated print materials, posters,and a videotape. They are listed in the foilowing figure according to the target audience. 

At the beginning of the project, all of the materiasJ were first written in Englishand then translated, whenever possible, into Bahasa Indonesia. As the project staffgained more experience and knowledge, they began to produce their own materialsdirectly in Bahasa Indonesia. The only materials that remained in English were theResource Collection, Selected Readings, Activity,, Cuide, and some parts of the Tech
nician's Manual. 
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Target Group 

Tcchnical Staff 

Local Coordinators 

Course Writers 

Program Presenters 

General Users 

Figure 10 
SISDIKSAT TRAINING MATERIALS 

Type of Materials 

Technician's Manual: a 300-page manual with an overview of 
the system and technical specifications of all classroom 
equipment 
Operations Manual: instructicns on how to operate the class
room equipment 
System Overview: a 34-page description of the classroom 
equipment and how it interfaces with the Perumtel netv'ork 
Technical Trainhig Booklets: five booklets for the operators 
on the design, operation, maintenance, and simple repair of 
the classroom equipment
Videotape on Maintenance Procedures: depicts how to per
form general maintenance tasks, level setting, and trouble
shooting of equipment and system problems 

Local Coordinator's Manual: contains project and equipment 
descriptions, administrative procedures and policies, ex
amples of forms, details of management information system
Resource Collection: a collection of 12 books and articles on 
audioconferencing and materials development for distance 
education to serve as a resource for the Coordinator and 
other users on campus 

Course Development Guide: suggestions on how to adapt a 
regular course for a distance setting, prepare a study guide,
and incorporate visual aids into a distance education course 

Introduction to SISDIKSAT: short pamphlet identifying the 
equipment, its capabilities, audioconferencing procedures,
and how to arrange for time on the system
Teaching Via Satellite: a detailed guide for program pre
senters on how to teach over an audioconferencing system
Selected Readings: compilation of eight articles on audio
conferencing
Activity Guide: a book with exercises related to the selec
ted readings and other training activities 
Operations Guide: photoguide to the operation of the equip
ment most likely t6 be used by the program presenters 

Introduction to SISDIKSAT: short pamphlet identifying the 
equipment, its capabilities, and the procedures of audio
conferencing 
Wall Poster: depicting how to use the microphone
Microphone Labels: numbering the microphones and explain
ing how to use them 
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CHAPTER SIX
 

HOW THE SYSTEM WAS USED
 

A. WHAT TYPE OF ACTIVITIES WERE RUN?
 

* COURSF.-SHARING PROGRAM 

* STAFF DEVELOPMENT ACTIVITIES 

e TRAINING PROGRAMS 

* ADMINISTRATIVE MEETINGS 

* MESSAGE SERVICE 

e SYSTEM OPERATIONS 

The main use of the system wa- for an undergraduate course-sharing program 
between the campus sites: the seven universities and two teacher training institutes in 
eastern Indonesia and the Institute of Agriculture at Bogor, Java. (An eighth university, 
Halu Oleo in Southeast Sulawesi, joined the system in 1986 with funding from another 
program.) After the technical problems decreased in late 1984, SISDIKSAT decided to 
test the quality and reliability of the system by oifering two courses (statistics and food 
science) in an experimental semester to determine if the system was ready to be used 
intensive!y for programming. When both of these courses ran without any major tech
nical problems, a full semester of 12 courses was begun in February 1985. The number of 
courses was increased to 15 for the second semester of 1985. This was believed to be the 
optimum number of courses that could be offered during regular class times given the 
need to have system time available for other uses. In fact, 17 courses were actually 
delivered, because Cenderawasih University of Irian Jaya, in great need of law courses, 
paid for the development and delivery of two courses on criminal and agrarian law during 
the evening hours when the system was not otherwise in use. 

Tha sample schedule on the following page shows the apportionment of time be
tween the course program and other activities during the academic semester. The system 
quickly grew in terms of the number of operating hours per week and the number of those 
hours which had regularly scheduled programming. Non-programmed time was used for 
messages, impromptu meetings, and facsimile transmissions. 

AVERAGE NUMBER OF HOURS OF SYSTEM USE
 
PER WEEK PER SEMESTER
 

Semester Operational Hours Programmed Hours
 

I 32.5 16 
II 54 40 
III 68 54.5 
IV 64 49.5 
V 68 52.5 
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Figure 11
 

SISDIKSAT SCHEDULE
 

August-December 1985
 

HOUR MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY 
6:00 

Administrative Conferencing and Fax Time for Eastern Time Zone Sites:
 

UNCEN-Jayapura, UNCEN-Manokwari, UNPATTI-Ambon
 
7:30
 

SYSTEM CHECK-OUT 
 FOR ALL SITES OUTSIDE JAVA
 
Basic Natural Methods 
 Macro Resource Industrial 


Science of Social Economics Economics 
 Law 

Research 


P=UNLAM P=UNSRATP=UNHAS P=UNCEN-J P=UNHAS 


10:30 	 I _ I 

ROLL-CALL OF SITES / NEWS AND FAX TIME
11:00 

Basic Audioconfer- Theory of 
 Social System Summer Institute 

Ecology encing & Adult 
 of Indonesia of Linguistics
 

Seminar & 
 Education
 
SISDIKSAT Time 	 IPB-UNHAS Grad.


~SISDKSATTimeAg. Program
 
P=UNMUL P=IKIP-Ujg.Pdg. P=UNHAS 


1:30 

ROLL-CALL OF SITES / NEWS AND FAX TIME
2:00
 

Methods of Food Science 
 Animal Open 
 Soil Science 

Fishing 
 Physiology University
 

P=IPB 
 P=UNSRAT P=IPB P=O.U./Jakarta P=UNHAS/UNPATTI

4:30 

ROLL-CALL OF SITES / NEWS AND FAX TIME
5:00 
_ 

Agrarian Law 
 Open Criminal Law
 
University
 

SATURDAY 

Technology
 

of Cattle
 
Production
 
PIPB
 

Statistics I
 

P=:KIP-Ujg.Pdg.
 

Fish Diseases
 

P=UNHAS
 

_ 

7:0P=UNHAS 	 P=O.U./Jakarta P=UNHAS 

7:30 Idnsa Tie________St 

Central Indonesian Time 	 P=Presenting Site
 



During Semester I, the experimental period, the system was staffed only during
regular campus office hours. In addition, two reserve time slots were set aside for the 
statistics and food science courses in case there should be a cancellation due to technical 
problems. When the system proved that it could operate reliably, this practice of sched
uling reserve hours was discontinued in favor of additional programming. 

Some time slots during the sernester and most of the scheduled time between 
semesters was used for staff development seminars for faculty and off-campus people,
administrative meetings, training programs, and system testing. However, because of a 
lack of funding and staff to develop other uses of the system, SISDIKSAT generally had a 
great deal of unused time during the non-course periods. 

The use of the system for staff development efforts was always an important goal,
but it took some time for that activity to fully develop. The original implementation
plan called for the system to be used in support of an ongoing national faculty de
velopment program called Akte Lima. This program sought to improve the skills of 
junior faculty members through a rnandatoLy program that utilized print materials on 
different content areas and pedagogical topics and local classes arranged at the discre
tion of each institution. SISDIKSAT staff invested a great deal of time in exploring how 
the system could best be used to support this program, even to the extent of running a 
one-week workshop for senior professors teaching in the Akte Lima program. The plan 
was abandoned, however, because of a lack of funding and other weaknesses in the Akte 
Lima program. 

In order to include programming that might aid the faculty members of the eastern 
islands, SISDIKSAT began to explore the use of seminars to provide isolated faculty
members with new information in their fields and opportunities for scholarly discussions 
with their peers. Thousands of faculty members are spread across the eastern islands 
with little opportunity to engage in intellectual exchange with their colleagues and little 
access to up-to-date information because of the limiftations of campus libraries and other 
sources of information. With little time and money to spare, SISDIKSAT began broad
casting seminars that were originally planned for one location in Ujung Pandang. The 
first program involved a "population and the environment" seminar that was organized by 
a SISDIKSAT staff member with a junior minister as one of the participants. The min
ister's presence stimulated attendance at the various sites. The SISDIKSAT staff 
member served as moderator and took particular care to include all of the sites in the 
discussion periods. The success of this first seminar emboldened others to seek SIS-
DIKSAT time for their seminars. These were fairly successful when they were publicized
in advance at the locations and when the moderator made the sites part of all discus
sions. A three-day seminar on ocean resources suffered drastic declines in the number of 
participants at the remote sites when the moderator of the face-to-face seminar con
tinually forgot to include them in the question and answer periods. 

In the second stage of the seminar program, faculty members approached SIS-
DIKSAT and requested time and support for one or more audioconferences on their 
specialties. One such program was arranged on forestry; a three-session p ogram on 
poultry production was organized by a faculty member from Hasanuddin University. In 
the third stage, with direct support from RSP, SISDIKSAT began to arrange its own 
semine- series supported b publicity and print materials for all participants :nd based on 
recentiy completed doctoral and master's research. These seminars proved tremendously
successful with over 99 percent of surveyed participants asking for more such programs.
SISDIKSAT had definitely identified a strongly felt need of eastern islands faculty 
members. 
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When Indonesia's newly formed Open University expressed a desire to launch a 
training program for its local tutors all across the country, it requested system time 
from SISDIKSAT to experiment with the use of telecommunications for reaching the 
tutors in the eastern islands. The program began with four hours a week in the late 
afternoon and early evening hours and gradually progressed to 10 hours a week in 1986. 
Tutors for specific courses met for two-hour periods with the writers of the Open Uni
versity teaching materials to discuss the content and teaching process. The time 
between semesters was often used for training programs for local operators and tech
nicians and for shorter training sessions for court developers and presenters. 

Time was also allotted for administrative meetings for groups such as the IPB-
UNHAS Graduate Agriculture Program and the Summer Institute of Linguistics (SIL). 
Faculty members at IPB and UNHAS used the system for the coordination of a joint 
graduate program in which students studied at both campuses. SIL used the system for 
weekly staff meetings between team members at five of the SISDIKSAT locations. 
SISDIKSAT took advantage of the fact that it spanned three time zones to allocate ea, ly 
morning time to Cenderawasih University for communication between its main campus at 
Jayapura and its agricultural campus at Manokwari over 500 miles away. They were able 
to use SISDIKSAT for inter-campus communications from 7:00 a.mn. until 8:30 a.m. 
Eastern Indonesian Time because most of the other SISDIKSAT sites were in time zones 
that were one or two hours behind them. This greatly alleviated their intei-campus 
communication problems. The Open University also used the system for administrative 
communication via audio and fax links with its staff in the eastern islands. 

SISDIKSAT also served as a major message service. Even before the system was 
fully operational, faculty members and administrators began sending messages to the 
Local Operators for delivery over the system. In response to this demand, SISDIKSAT 
created two services: the "audiogram" and the "faxigram." The audiogram passed mes
sages orally over the system to the receiving site where they were written down on an 
audiograrn sheet and delivered to the campus address. The faxigram service utilized the 
facsimile machines for the transfer of paper copy from site to site. The audiogram 
became the most popular of the two because it was simpler to use, free of the technical 
problems that often occurred on he graphics channel, and met the Indonesian proclivity 
for personal interaction. It also provided the eager Local Operators with an official 
reason for using the system. 

A crucial use of the system was for the operation of SISDIKSAT itself. The ad
ministrative staff used the system for communications with the Local Coordinators, 
Jakarta officials, and course development teams and to track the shipment of materials 
to all of the sites. The programming staff used the system for meetings with academic 
rectors and deans for setting up the course-sharing program and for orientation programs 
for materials developers, teachers, tutors, and students. The technical staff used the 
system for training programs for Local Technicians and Operators and for carrying out 
system tests and maintenance functions. 

In the absence of any programming or official messages, the Operators took ad
vantage of the system to conduct independent tests of their technical links and to chat 
with their fellow Operators in the other locations. Although they were generally careful 
not to interfere with scheduled programming, their domination of the system during 
these "free" periods sometimes conflicted with the desire of some sites to transmit 
audiograms or faxigrams. The chatting Operators had to be interrupted and asked to 
remain silent while the message was being transferred. It was more difficult to interrupt 
them when they were using the graphics channel with its privacy feature. Although this 
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use of the system for personal reasons was bothersome at times, it did have some posi
tive results. The constant use of the audioconferencing channel for informal conver
sations alerted Operators to any problems with the transmit and receive paths of the 
sites; it relieved some of the boredom of the job and gave them another reason to main
tain the equipment in good order; it created a feeling of fellowship among the Operators
and heightened their morale and their concern for good operation at all sites. Over the 
system they were able to make friends with people they could never visit. A number of
site staff exchanged pictures, and soon all of them were able to recognize each others' 
voices. On the other hand, a lack of discipline among some of the 40 or more Local 
Operators sometimes caused technical problems and lowered system reliability. 

B. HOW WERE COURSES DEVELOPED AND DELIVERED? 

e NEEDS ASSESSMENT 

o NEGOTIATION AND AGREEMENT 

e SELECTION OF COURSE DEVELOPMENT TEAM 

c REVIEW OF EXISTING COURSE MATERIALS 

* MATERIALS DEVELOPMENT PLAN AND TRAINING 

e EDITING AND RE-WRITE PHASE 
* AUDIOCONFERENCING DELIVERY PLAN AND TRAINING 

* LOCAL TUTOR SUPPORT AND TRAINING 

* COURSE DELIVERY 

* COURSE EVALUATION AND REVISION 

The first step in organizing the course-sharing program was a needs assessment of 
the participating institutions to identify the courses to be developed. This was done by a
written survey and individual and group discussions with all the sites. A questionnaire 
was sent to all rectors asking them and their staffs to identify the courses that they
greatly needed and the courses that their institution would be willing to offer over the 
system. The Local Coordinators at each site assisted the rectors in the completion of 
tne form by contacting the academic vice rectors and the deans of the different facul
ties. These forms were returned to SISDIKSAT, where the responses were collated.
SISDIKSAT staff found a greater degree of diversity and less commonality than originally
expected. This partly resulted from the great differences among the institutions (e.g.,
IKIPs and universities, new and old institutions) and to the program of specialization that 
the Directorate was promoting (e.g., each institution was given a mandate to give special
attention to a field such as forestry, adult education, etc.). Several institutions, there
fore, requested courses to help them develop their special area. Only a few topics, such 
as statistics, were mentioned by a large number of sites. 

Two lists were then prepared: a list of the 25 courses most often requested and a 
list of the courses that sites had offered to teach. These lists were sent to all )f the 
sites to begin the process of negotiation and agreement. Several weeks were allowed for 
the rectors to consult with the vice rectors, deans, and department heads. Then several 
meetings were held over the system with the Local Coordinators and deans to discuss the 
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lists and decide upon the 10-15 courses that should be developed for the coming semes
ter. This process was later changed to make the academic vice rectors the main deci
sion-makers in selecting 30 courses for an entire academic year. Because Indonesian 
culture encourages consensus, there was little conflict in agreeing on the course pro
gram. Aithough all sites were eager to have their main priorities addressed, they readily 
understood the need to have courses that were of interest to a number of sites and to see 
that each site participated in a number of courses. Their rule of thumb was that each 
course should have a minimum of two or three receiving sites. 

After the courses were chosen, the vice rectors decided on the course development 
teamrs, usually consisting of three faculty members. Often, the teams were chosen from 
the list of courses that sites were willing to offer; this list already had two- or three
person teams named. Otherwise, the vice rectors determined the best person to teach a 
specific course. Given the prerequisites of a master's degree and senior status, the pool 
of candidates for a specific course was generally very limited. Most of the vice rectors 
were familiar with the senior faculty of all the institutions and therefore were quickly 
able to nominate teaching teams. In the few cases where they were not able to come up 
with candidates, one of the stronger institutions was asked to provide a team. The 
practice of selecting senior faculty with graduate degrees was essential for credibility 
and the participation of the local sites. The only drawback was that weight was not 
given to the teacher's ability and willingness to adapt to this new teaching environment. 
Seniority and education level were paramount. Although most of the teaching staff were 
enthusiastic and diligent in carrying out their duties, there were always a few people 
each semester who performed poorly. Social and political factors sometimes led to 
choices that were not optimal. 

Following the identification of the team, the vice rectors of the offering insti
tutions informed the teachers of their responsibility for a SISDIKSAT course. In most 
cases this course became part of their regular teaching load. At this time, too, SIS-
DIKSAT staff informed the teachers of the conditions of their teaching contracts, in
cluding the payment schedule for teaching and for developing print materials. All of the 
course team members were sent information on how to review their existing course 
materials and adapt them for delivery over SISDIKSAT. They were sent guidelines on 
how to develop new materials such as study guides and visual aids along with samples of 
distance education materials. After the, received these materials, SISDIKSAT organized 
a training session over the system to discuss the process of review, adaptation, and 
development of print and audio-visual materials and to answer any questions the faculty 
members might have. 

The senior faculty member serving as team coordinator usually apportioned the 
writing task among the team members. It generally took the teams three to six months 
of part-time work to complete the written materials for the course. The work load was 
often unequally distributed. In many cases, the team leader did almost all of the writing; 
in other cases, the junior members of the team did a large share of the work. The actual 
teaching over the system was usually done by the team leader or shared by team mem
bers who of equal status. Very junior team members rarely, if ever, were allowed to lead 
classes. 

The Rural Satellite Program had intended for existing materials to be adapted for 
teleconferencing use, for study guides to be developed, and for other special print 
materials and visuals be tailored to the distance education format. However, the first 
survey of course materials revealed glaring weaknesses in the amount and quality of the 
types of existing materials. They ranged from 20 to 80 pages per course. Sometimes 
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books in English were assigned which were not available in all places. Even when theywere, they were of little use to the majority of students who read English poorly. With alack of basic texts in Bahasa Indonesia, the materials development plans of most courseteams concentrated on the writing of text rather than study guides. This was an unexpected but necessary diversion from the original plan to focus on supplementarymaterials to support the basic existing texts. These new texts proved to be verycessful; all of themo suc
were well accepted and came to be used for non-SISDIKSAT courses 

as well. 

To give the project some control over the quality and he degree of standardizationof the materials produced, SISDIKSAT attempted to develop a core of materials development specialists who could monitor the writing of materials for certain courses. Thecourse teams would send their materials to the appropriate specialist in two or threestages. The specialist would review the materials to ensure that they were well writtenaccording to an established format and then authorize payment for that portion. Fivefaculty members with experience in materials development were recruited by SISDIKSATand trained by an expert from the Center for Communications Technology in Jakarta inthe writing and review of course materials. Unfortunately, a lack of local funds forcedSISDIKSAT to cancel this attempt to establish an editing unit. 

The project, therefore, was unable to exert any editorial function over printmaterials or to hold the writers to a three-stage schedule. In addition, in the firstsemesters of operation SISDIKSAT staff had no control over the payment to writers; thatwas handled directly from Jakarta. Thus they had no financial control either. Theyacted more as consultants to the course teams. As a resuit, some of the materials suffered from a lack of editing, a failure to follow the prescribed format, and tardiness incompletion. At the receiving end, however, the students and faculty members were
genera'ly very enthusiastic about the quality of the materials they were receiving from
SISDIKSAT, because they often 
far surpassed what was available locally. 

To ensure that s;ome course materials were developed as completely as possible,RSP funds were used to support the development of four prototype courses. For example, an extensive textbook series and a student study guide were developed for one ofthe statistics courses. The stijdy guide gave week-by-week instructions to the studentsand iocal tutors, study questions and problems, and supplementary notes. It will no doubtbe the bdis for furtre statistics courses at all of the eight sites that participated in thecourse. To dermonstrate how a course with a practicum could be taught, RSP assisted thepoultry production teaching team to develop a range of materials: a textbook, a detailedreference text with supplementary material, a series of 70 slides to illustrate some ofthe lecture and practicum topics, practicum exercises for local use, and a student work
book for those exercises. 

The SISDIKSAT course was a three-pronged effort which included: 

@ the development of course materials, including textbooks, study guides, and 
visual aids 

o weekly class meetings over SISDIKSAT balanced between lecture and interactive 
discussion 

e improvement of local tutors' ability to teach similar courses through increasingtheir knowledge of the content and teaching methods and the provision of quality
materials 

66 



This strategy would have the greatest impact on the institutional capacity of the system 
members. It met the short-term need for teaching courses that were not taught or were 
taught poorly on the local campus, and it also met the long-term need for appropriate
rnaterials and teachers who could teach these courses themselves. SISDIKSAT'S goal was 
to deliver a course once, revise it, teach it again, and then move on to other courses with 
the confidence that he local tutors could now teach the course locally--using the system 
only for occasional support from the master teachers. 

As mentioned previously, the lack of good texts in Bahasa Indonesia shifted the 
materials development emphasis away from study guides and other supplementary 
materials to the writing of texts, although several texts did include such study guide 
components as learning objectives, study questions, arid problems. The next two steps 
were to help the teachers adapt their teaching to the satellite system and to provide a 
mechanism for skill transfer to the local tutors. 

The major format for college teaching in Indonesia, as it is in most countries of the 
world, is the lecture. The average two-credit course in Indonesia consists of one 100
minute lecture period per week for 16 Weeks with several assignments per semester, and 
a limited amount of reading material, usually in the form of 40-30 page "lecture notes" 
prepared and sold by the instructor. Tests generally are based on the lectures and 
notes. Supplementary reading materials may be assigned, but they may not be available 
in the library or may be in English, a language not well understood by most students. 
Classes often do not meet the required 16 times, and the meetings that do occur are 
often shorter than 100 minutes and Usually are not very interactive, although that varies 
with the instructor and the department. The challenge for SISDIKSAT was to improve 
this by working with the faculty members for incremental T-hanges in their teaching style 
rather than promoting a radical change thaL was doomed to failure. 

Because of the special payment made for the development of materials and the 
prestige that was associated with being selected to teach over SISDIKSAT, teachers were 
willing to put -nore time into the development of the materials. The course teams were 
paid a total of 1.5 million rupiah ($940) for writing new materials and Rp.600,000 ($375) 
for revising those materials before the course was offered a second time. The course 
materials ranged in length from 100 to 200 pages. It is difficult to estimate the amount 
of time spent by the teams on materials development because they worked part time 
over a period of monr's and puluced materials of various lengths and degrees of com
plexity. The average total time invested was probably one person-month of full-time 
work, given that all team members were experienced teachers who already had written 
materials that they could build upon. A few teams probably invested as much as two 
person-months in producing the lengthier course materials. 

In order to try to affect the teaching styles of the team members slated to teach 
over the system and influence their use of system time and the local tutors, SISDIKSAT 
organized a second satellite training session which focused on planning and delivering 
audioconferences. The teachers were sent the SISDIKSAT manual Teaching Via Satellite, 
which explained how the equipment worked, how to teach over the system, how to utilize 
the local tutor network, and how to incorporate activities that would enhance interactiv
ity and interest. Indeed, the major theme of this training was that the system should be 
used interactively and that the lectures should supplement and amplify the readings, not 
merely repeat the same material. The teachers were also provided with an audioconfer
encing planning booklet to help them map out their 'individual classes. The training ses
sion itself was carefully planned to be a good example of an educational audioconference. 
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This three-hour training session was followed by a series of meetings between the 
master teachers and the local tutors to discuss the development of the materials, 
coverage of the content, and the organization and administration of the course. A SIS-
DIKSAT staff member served as the nioderator for these meetings (one for each course)
and helped guide the discussion around those topics. During the semester an extra 20-30 
minutes was added to each course's time slot for a master teacher/local tutor meeting.
It was hoped that this time would be used to: 1) review the past lesson and any problems
that students encountered, 2) preview the coming week's lesson and answver any questions
the tutors Inight have on the iaLeria! or their role, anid 3) coordinate the administration 
of the course. The local tutor; would have an opportunity to ask questions that would 
help them to improve their own knowledge, and the iiaster teacher would have the 
chance to use the tutors as his eyes, ears, and hands at the local level by involving them 
in the management and teachinig of the course. 

To some extent these functions were fulfilled in some courses; however, the entire 
process was not as effective as it could have been. The major hindrance to the tutor 
meeting as a staff development tool was the absence of strong management of the 
process. The tutor meetings were held sporadically and were not methodical in their 
coverage of the three areas. The weekly organization of the tutor leetings was left to 
the teaching teams, but their responsibilities for this aspect of the course were not 
specified in their teaching contracts. They received no extra money for the extra half 
hour, and there was no supervision to validate that the meetings were actually taking
place. A number of teachers were willing to spend the extra time to support the tutors, 
and they regularly asked for questions from the tutors at the end of the lecture time. 
There was no overall management of this process by SISDIKSAT, however, to ensure that 
this goal was being reached. Observations of 134 class meetings in I9S6 showed that only
21 percent of them actually used the additional time for tutor meetings. In many cases 
interactions with tutors occurred during or at the very end of the regular class sessions 
and were not counted as full meetings. 

Although this system did not work as well as planned and the scheduled system time 
was not always utilized, the whole idea of using the course delivery system to upgrade
the skills and knowledge of junior faculty was shown to be a good one, and a high degree
of success was achieved even without a comprehensive system of regular meetings. This 
success is documented in the next chapter. 

Course delivery consisted of a two-and-a-half hour session on the SISDIKSAT sys
tem once a week plus any additional activities that were conducted by the local tutors, 
such as local discussions or practical work. The 150-minute tine slot included 10 min
utes for getting all the sites ready before the class, 100 minutes of instructional time, 5 
to 10 minutes for a relaxation break, and 30 minutes for a tutor meeting. This proved to 
be much more time than was necessary because most teachers did not use the break time 
nor did they use all of the 30 minutes assigned for a tutor meeting. A suggestion was 
made to hold tutor meetings only every other week. This was not implemented for 
several reasons, including the need to adhere to the hour/half-hour starting times, in
herent problems of alternate scheduling, and the desire to avoid making the tutors come 
to the classroom twice a week instead of once. 

The general format of a class had alternating periods of lecture by the teacher and 
question and answer sessions with the students. A class session would begin after the 
Local Operator at the teacher's site "scanned" the participating locations to ensure that 
all were present and receiving well. The teacher would then come on line and greet the 
sites and local tutors and proceed with the first part of his lecture. After 10 to 20 
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minutes he would then ask for questions and comments from the sites, calling on them 
one by one. Locally, the tutors would organize the qu stioning process and encourage 
their students to ask questions. After answering all of toe questions, the teacher would 
then lecture for another short period and once again stop for questions and comments. 
This sequence would continue until the end of the class period. 

At least once during the semester, the students were asked to evaluate the course 
and SISDIKSAT. Based on that information and consultations with the local tutors, the 
master teachers would revise the course and materials for subsequent semesters. 

C. WHAT WIERE THE KEY COMPONENTS OF ALL PROGRAMS? 

" INTERESTING TOPIC AND QUALIFIED PRESENTER 

* MEETING TIME APPROPRIATE FOR PARTICIPANTS 

" PROGRAM MODERATOR 

" TIME FOR INTERACTION 

" SUPPORTING PRINT MATERIALS 

An essential ingredient of any educational program is that it have an interesting 
topic and a qualified presenter. The course program based its topic selection on a de
tailed needs assessment of SISDIKSAT membership. Seminar topics were chosen with 
specific audiences in mind, such as agriculture and nutrition specialists. A "qualified" 
presenter was usually someone with senior status and a graduate degree. University 
administrators insisted that course teaj,- be led by senior faculty with at least a master's 
degree. Seminar audiences also showed more interest in presentations by people with 
graduate degrees. 

Selecting an appropriate meeting time for the participants was always an important 
consideration. Course activities were scheduled in the prime morning and early after
noon hours to coincide with the regular class times at the campuses. Teachers' partici
pation was solicited for the days and times that would fit into their daily schedules. 
Staff development activities were placed in the late afternoon hours when faculty were 
free of their teaching duties or run during the prime hours during the semester breaks. 
Meeting times were chosen on the basis of time available after the courses and other 
weekly programming was scheduled. 

For a number of reasons, a program moderator or chairman was ret _,ired for all 
activities. Someone had to be in charge of coordinating the scheduling with SISDIKSAT. 
The multi-site nature of the telecommunications system required that someone be in 
control of all sessions. With the half-duplex facility, it was important that people speak
in order. When two people from different sites talked at the same time, the transmission 
signals clashed in the satellite creating a burst of noise. With programs that involved up 
to 11 sites at a time, it was highly probable that this type of interference would occur. 
It was therefore essential that someone guide all of the discussions. 

An essential ingredient of all SISDIKSAT programming was the incorporation of 
time for interaction. One of the main tenets of Western educational theory holds that 
dialogue promotes interest and learning. Many Asian educational systems, however, 
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emphasize rote learning over interaction between learner and teacher. Therefore SIS-
D[KSAT project planners were concerned about the degree of interaction that would take
place over the satellite system. There was also apprehension that students would be even
less likely to ask questions over a satellite network and that the intermediary technology
would make them even more hesitant to make comments. 

Because the teachers and other presenters would largely control the format of the
satellite programs, they were the main targets of SISDIKSAT's effort to promote inter
action. Training sessions for presen1ters and training m.aterials on the use of the system
stressed the importance of interaction and offered a number of techniques for incor
porating discussion periods into SISDIKSAT programs. The main technique used by all 
presenters was question and answer periods. Although there were few uses of other 
techniques such as panel discussions and small group work, Most teachers were fairly
faithful in setting aside several periods for student questions. A comparison of 317 
SISDIKSAT classes with 55 regular face-to-face classes showed that the satellite classes 
generally had much more time for student participation and interaction with the 
teacher. These data show that: 

e SISDIKSAT CLASSES \VERE MORE LIKELY TO IHAVII INTERACTIVE 
PERIODS: 97 percent of SISDIKSAT classes had time for students to talk while 
only 55 percent of the regular classes surveyed allowed time for students to 
speak. 

e SISDIKSAT CLASSES USED A LARGER PERCENTAGE OF CLASS TIME 
FOR STUDENT TALK: student talk in SISDIKSAT classes averaged 
of the class time compared with only 6 percent in regular classes. 

12 percent 

e SISDIKSAT CLASSES USED MUCH MORE CLASS TIME FOR DISCUSSIONS 
BETWEEN STUDENTS AND TEACHERS: satellite, classes averaged 31.6 
minutes for student questions and faculty answers while regular classes used only 
four minutes. 

The greater amounts of time for interaction in SISDIKSAT classes were probably
due to the training of the instructors and the fact that the classes were generally longer
than regular classes. In addition, somne students reported that they felt more at ease in
addressing a question over the satellite system to an unseen teacher than to a teacher in
front of them. It seenis obvious that the technology did not hinder their readiness to ask 
questions. 

SISDIKSAT classes came very close to the target of 100 minutes of instructional 
time with an average of 97 minutes per class. The 55 regular classes surveyed averaged
only 65 minutes. F-aculty members teaching over SISDIKSAT were much more likely to
reach the target teaching time. The half hour used for student questions and teacher 
answers means that the students "control" almost one third of their classes, thus making
the instructor respond to their needs. Over 74 percent of the students felt that the 
question periods helped their own learning. Within the scope and resources of this 
project, it was not possible to confirm this link between interaction and learning. 

Interaction in the seminar programs was much higher than in the undergraduate 
program. Seminar participants used around 23 percent of seminar time for questions and 
comments. The opportunity for interaction was one of the factors that attracted par
ticipants to the voluntary seminar program. It was an essential ingredient in the nature 
of the program and in guaranteeing the satisfaction of the participants. 
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A key element in all of the SISDIKSAT programming was the use of supporting print
materials. All of the undergraduate courses had extensive text materials. Every seminar
had a 20- to 30-page handout. The technical training programs used a series of booklets
with elaborate diagrams. Some seminars and courses incorporated locally shown slides or
transmitted graphics to acccmpany the audioconferencing sessions. Besides their obvious
value as study aids, the materials also served as a visual focus for participants unable to 
see the presenter. Many presenters referred to the print materials during class. The
statistics classes, in particular, relied heavily on references to charts and tables in themanuals. Instead of sitting docilely listening to a disembodied voice, participants were
often told to follow certain points in their books, and they often asked questions about 
information in the texts. 

In the seminar programs, the availability of pirint materials was cited by many
participants as an irniortant factor encouraging their anendance. In a survey of 604
participants in one of the main seminar programs, 98 percent said that they would attend
other SISDIKSAT seminars if handouts were available. Only 37 percent were certain theywould attenid if there were no handouts. Similar responses were received from 242
participants in another seminar program. Given the scarcity of such materials in the
outer islands, the print materials greatly enhanced the participants' appreciation of theseminars and whetted their appetite for more material as evidenced by their evaliation 
comments. 
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CHAPTER SEVEN 
REVIEW OF PROJECT RESULTS 

A. HOW WELL DID THE TECiiNICAL SYSTEM WORK? 

* SUCCESSFUL USE OF LOOPBACK CONFIGURATION 
* SUCCESSFUL DESIGN AND USE OF GATING SYSTEM 
* HIGHLY RELIABLE AUDIOCONFERENCING NEFWORK 
* LESS RELIABLE Cl.APH-IC SUPPORT CHANNEL 
* TECHNICAL MANAGELMENT AND MAINTENANCE DEFICIENCIES 

After the initial technical problems described in Chapter Four were overcome, the
performance of the SISDIKSAT network became quite good. In the 1985-86 academic 
year, less than 3% of the 441 scheduled class sessions and none of the 28 faculty seminar 
programs were cancelled due to technical problems. The technical system actually
performed better than the human system in that a much larger percentage of classes 
were cancelled because of teacher absences tnan technical failures. Even then, SISDIK-
SAT's class completion rate was slightly better than that recorded for on-campus classes. 

The loc!baclk configuration proved to be a very viable design, especially after the 
problems in the local lines were reduced. Although a terrestrial bridging system still has
advantages over the loopback configuration (discussed in Chapter Two), the tremendous 
difference in cost makes the loopback-based system the best design when cost is a major
consideration. Use of the system in the half-duplex mode never was a major problem.
Even in a full-duplex mode there would have been the same need to control the flow of 
conversation. The fact that most of the programs had a main transmitting site (pre
senter) and a number of receiving sites (participants) reinforced the operational strategy
of making one site the "chairman" of the meeting. There may have been a few cases
where participants wished that they could interrupt the speaker; however, such interrup
tions, if carried out by several people, could have led to pandemonium on the system. 

The gating system, the second major technical innovation in the project, also per
formed very well. it is difficult Lo estimate the extent to which it was responsible for
the elimination of the noise problems on the system because the transmit gates were 
installed just as Perumtel was completing its own major effort to improve the quality of 
the lines. At times, however, it was very evident that the gates were effective when a
particular site was having local problems. The noise on the local lines at that site would 
come into the system whenever that site tried to transmit. However, the gates pre
vented that noise from entering into the system during the much longer period when that
site was not transmitting. In addition, the gating equipment itself performed flawlessly,
suftering no failures and creating no problems of its own. The Indonesian technicians are 
copying the design and producing the equipment locally for the three sites that are being 
added to the nelwork. 

The audioconferencing network and related equipment (i.e., convener, microphones,
telephone terminal) worked very reliably. Of the 441 in theclass sessions scheduled 
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1985-86 academic year, only 10 (2.3%) were cancelled because of technical problems. 
The observers who monitored the audio system for over 2,100 hours noted hearing tech
nical disturbances duiing only 2.7% of that time. The observers' report somewhat under
states the percentage of time hindered by technical problems on the audio channel (A) 
because of the occasional use of the graphics channel (B) as an alternative audio chan
nel. In instances where a particular site could not hear well on Channel A, the Local 
Operators would switch the audioconferencing equipment to Channel B. This was done J 9 
times during the August-0ecember 1985 semester and 29 times in the February-June 
1986 semester. 

The need to switch channels was ;ost often in response to a problem at one par
ticular site rather than a system-wide . :oblem (e.g., a presenLing site could not transmit 
clearly or t receiving site could not hear well). In addition, a few locations like Bogor 
and Sarna !i,'a caused an inordinate percentage of the switching incidents. Perumtel 
never seemeo able to make those sites as reliable as the others, and SISDIKSAT man
agement neve," applied sufficient pressure to force improvements in service. Many of the 
inciden's occunied within a certain .me period rather than randomly throughcut the 
semester. A three-week period in April accounted for 17 of the 29 switches that oc
curred that semester. System-wide problems often were caused by one site transmitting 
continuous noise or by Perumtel suddenly changing the assignment of satellite channels 
and assigning channels to SISDIKSAT that were susceptible to interference forn other 
busy satellite channels. 

Undoubtedly the availability of a second channel and the ease of making the switch 
by pushing buttons on th2 telephone terminal encouraged the Locai Operaters to change 
channels immediately instead of waiting to see if the Channel A problem Would clear 
up. Although the availability of a second channel was no doubt a major factor in keeping 
the audioconferencing system 98% reliable, it also served to m:ike the technical staff 
somewhat complacent. It gave them a greater margin of error and less incentive to 
maintain the system and to encourage Perurmnel to provide more reliable service. 

The graphics support channel never became as important or as reliable as planned. 
The experiment with telewriters failed because of hardware deficiencies, the adverse 
effect of the environment on the equipment, and the technical difficulties of getting the 
telewriters to work reliably on a multi-site basis. The multitude of problems encoun
tered left no easy explanation for why the telewriting system did not work. (The use of 
French-made telewri ters in the Rural Satellite Project in the West Indies also was unsuc
cessful. Limited trials with microcomputers in both projects have had better success.) 

The facsimile and private conferencing telephone services on Channel B were much 
more reliable but littie used for their planned purposes. The facsimile machines had few 
mechanical problems in two years of operation; however, they were used for only a few 
hours a week at the roost. They never became a major carrier of documents between 
sites. Although the machines seemed to be in operational order, there were repeated 
problems in making links betw :en sites, perhaps because of a failure to maintain the 
transmission and reception settings at their optimal levels. These levels were supposed 
to be checked once a month, but they were set only two or three times a year. Optimal 
level settings were more important for the operation of the Channel B equipment than 
for the audio channel. The telephones were rarely used for private conferences between 
two or more sites. They were most ofte- used to transmit messages between sites and 
for SISDIKSAT communications. The multiple functions assigned to Channel B and the 
complexity of the equipment that was used made the graphics channel much more com
plex to operate and maintain than the relatively simple audio channel. 
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Of the three field projects conducted by the Rural Satellite Program, Indonesia wasthe only one to utilize two channels. On the basis of the experience so far, it is difficultto recommend that a graphics support channel be a necessary component of other systems. In addition to the technical complexity and added expense, there is the major issueof degree and quality of use. Graphics support can be an important adjunct to educational programming if time is spent on the preparation of relevant visuals. The experience in Indonesia showed that very few instructors had the time or inclination to developspecial visual aids for their courses. This was a major reason for the choice of a telewriting system that could be used without preparation. uut without preparation, there is 
a strong probability that the graphics created will not be of sufficient merit to justifythe additional cost of the graphics system. If it is used well and often, a graphics systemmay be worth the investment. Otherwise, it is not. The audio channel, backed bysupport materials sent to each site, can be very effective without the live transmissionof graphics. Print materials, slides, and other visual aids can provide a graphics com
ponent that will supplement the audio instruction. 

Technological developments that have occurred over the last four years have resulted in a range of equipment that may make graphics support more reliable and less
costly. Slow-scan or freeze-frame units that transmit single video frames have anowhistory of reliable use. Microcomputers can be configured to provide telewriting,graphics creation and display, and text transfer. Four of the Indonesian sites have installed computers in the classrooms and report success in sending text from site to site.A number of companies are developing computer-based instructional systems that combine slow-scan, text, and telewriting capabilities. A modem is now on the market thatwill allow for the simultaneous transmission of voice and graphics on a single channel.
Of course, none of this equipment, with the possible exception of microcomputers, has 
yet been rigorously tested in Third World environments. 

After the initial installation problems were surmounted, the system pertormedextremely well considering the deficiencies in the technical managenent and maintenance capability. The Directorate never provided the project with the financial andhuman resources to follow the original maintenance plan. There was little money fortravel, spare parts, and overtime pay. More importantly, there was a lack of forcefulmanagement. The technical staff did a very good job of dealing with the techno!ogy andtroubleshooting problems. But they did not have the time, resources, or authority toeffectively manage the technical component on a daily basis. As full-time facultymembers, both the Chief Technician and Assistant Chief Technician had limited time to manage the entire system. They were usually forced to spend that limited time responding to emergencies rather than actively carrying out a regular maintenance program. Anindependent technical evaluation of SISDIKSAT dore by an Indonesian electronics firm in
1985 concluded that the major causes of technical problems were a failure to followthrough on maintenance procedures and a lack of discipline in using the system. A dedicated, intensively used telecommunications system requires strict management of all ofits components if it is to be highly efficient. This means that th .e has to be sufficient resources and senior leadership available to carry out thac management. More thananything else, SISDIKSAT suffered from this lack of forceful senior leadership. Theproject staff did a fine job of creating a great success with minimal resources and little
authority. The success could have been greater if a little more local operating money($10,000-$2j,000) had been provided per year by the government for technical support
and if the overall management of the project had been better. 
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B. WHAT DID THE STUDENTS THINK OF THE COURSE PROGRAM? 

* GOOD MATERIALS, TEACH-ERS, AND CLASSES 
9 ADEQUATE AUDIO QUALITY 

* SUFFICIENT rIME FOR INTERACTION 
* PREFERENCE FOR FACE-TO-FACE INSTRUCTION 

Sixty undergraduate courses were delivered over the system between October 1984and December 1986. Thirty-five were new courses developed for SiSDIKSAT. The rest were repetitions of those courses after revisions. The courses that were developed were: 

Adult Education Fisheries Management Organizational Behavior
Agrarian Law Fishing Equipment Population and Environment
Animal Husbandry Fishing Methods Poultry Breeding
Animal Physiology Food Enzymes Poultry Management
Basic Ecology Food Science Resource Economics

Basic Forestry Human Ecology 
 Social Science Research IBasic Natural Sciences Indonesian Social System Social Science Research II
Cattle Breeding Industrial Law Soil-Borne Pathegers
Criminal Law Macro Economics Soil Science
Educational Evaluation Managenent Statistics I
Educational Technology Micro Economics Statistics 1I
 
Fish Diseases Nutrition
 

SISDIKSAT generally delivered about 85% of its scheduled class sessions. This isslightly above the average recorded for face-to-face courses. Teacher absence ac
counted for a majority of the class cancellations occurring in both SISDIKSAT and regular courses. Many Indonesian faculty members apparently do not place a high priority onholding the required 12-16 classes per course. Teachers probably were more faithful inattending SISDIKSAT classes than they were in attending their face-to-face classes. 

Student attendance fluctuated from week to week because of the general lack ofemphasis on attendance in the university system and the irregular attendance of somelocal classes that used the SISDIKSAT courses as a supplemental activity. The average
weekly attendance for a single course ran from 470 for a mandatory freshman course to
only 20 for a more specialized course. The average wveekly attendance for all courses
during the first three regular semesters ran from 1,200 to 2,500 students. 

Two major surveys of student attitudes toward the SISDIKSAT course program weremade between August 1985 and June 1986. Responses were received from 2,286 students
who had participated in courses during those two semesters. The students from bothsemesters generally held similar views. They felt that the SISDIKSAT teachers weie asgood as or better than their on-campus resources and that the classes were well organized with sufficient time for interaction. Eighty to 90% of those students thought that
the print materials had clear objectives and complemented the presentations over thesatellite. Over 80, of the students from both semesters felt that the materials were as
good as or even better than their local materials. 
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Over 81% of the students surveyed thought that SISDIKSAT teachers were as good 
as or better than their local instructors; however, from the August semester to the 
February semester there was a drop from 46% to 12% in the number of students who 
believed that SISDIKSAT instructors were better than their local instructors and a 
corresponding growth in the percentage who felt they were the same as their local 
faculty. The reason for this shift in opinion is unclear. in almost all cases, the SIS-
DIKSAT teachers had higher academic qualifications than local teaching staff so students 
were not using that as an indicator of "better." It does not appear either that their 
attitudes tnward SISDIKSAT teachers were based on the dedication of the teacher (as
measured by teacher attendance and number of classes given) nor by the degree of stu
dent interaction allowed by the teacher. interviews with some classes indicated that 
many stud nts preferred instructors who covered the course content at a leisurely pace
that all students could follow. Perhaps the presentation styles and pace of the in
structors affected the students' opinions. 

In general, the students thought rhat classes were organized and presented well and 
that there was sufficient time for participation. Only about 15% to 20% had negative
impressions of the organization and presentations. Most students (60-67%) were also 
fairly positive about the quality of the audio system. About 20-30% of the student- from 
each semester said that they could not always hear the lecturer's voice clearly. This 
could be due to the larger classes at some locations (exceeding 50 students) and the lack 
of discipline in maintaining silence in many university classes. The smaller and more 
orderly seminar groups using the same classrooms gave a 90% favorable rating to the 
sound quality. 

The vast majority of students were also positive about the time for interactin in 
SISDIKSAT classes, and over 86% of them felt that the master teachers encouraged
students to participate. Fifty-six percent of the students reported that they had used the 
microphones at least once during their course. Six-and-a-half percent said that they had 
used it every class session. Eighty-five percent of those who had used a microphone used 
it to ask a question on the content of the lesson. Only 15% had used it solely to ask 
about the organization of the course or to comment on the lecture. 

Most students thought that the time for interaction was very valuable. Almost 74% 
said that they learned from hearing the questions of other sites. The same percentage
rejected the idea of reducii.g the interaction time in favor of more lectute time. 

Although most students had positive attitudes toward the materials, teachers, and 
organization of the classes, and the irionitoring system showed that SISDIKSAT classes 
met as reliably as local classes and had rnuch more rime for student-teacher interaction, 
59% of the students said that, given the option, they would prefer taking a face-to-face 
class over a satellite class. Only 19% said that they would prefer a SISDIKSAT class, and 
22% were neutral. This probably reflects a natural human preference for face-to-face 
instruction rather than a rejection of audioconferencing. Seventy percent of the re
spondents said that they learned as much or more from SISDIKSAT classes than regular 
classes, while 30% felt that they learned less. The opinion of this 30% contrasted greatly
with that of their local tutors. Sixty percent of the tutors thought that their students 
learned more in SISD',IKSAT classes, and 35% of them estimated that their students 
learned at least as much. Only 5% of the tutors said that students had !earned less than 
in face-to-face classes. Because it was impossible to run comparative studies during this 
p'oject, there are no hard data on scholastic achievement that would clarify this issue. 
Course examinations were modified and graded by local tutors, so there was no stan
dardized information achievement. In addition, few of the master teachers also 
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taught their course in front of local students who could serve as a control group for 
comparative purposes. 

Given the highly positive attitudes from participants in other SISDIKSAT programs,
it appears that the audioconferencing system and the programs it provides may be more 
popular with older learners with specific learning needs and good motivation. Profes
sionals, field workers, 7raduate students, and upperclassmen are probably a more suitable 
and appreciative audience for this type of system. They have a better idea of what they
want to learn, strong motivation to learn it, and an appreciation of the expertise and 
opportunities that an audioconferencing system can provide. The in-service training of 
professionals, therefore, is one of the best uses for this type of system. The mature 
learner often relishes the interaction provided by an audioconferencing system and may
be disapDointed if the degree of interaction does not meet his or her expectations. In one 
of the ,igher-rated seminars of the very popular seminar series, the speaker spent only
15 minutes for her presentation and used the rest of the two hours for questions and 
discussion. !n the evaluations of almost all the seminar programs, participant satisfac
tion was often found to be directly related to the amount of time allowed for interaction. 

C. WHAT WERE THE REACTIONS OF THE LOCAL TUTORS? 

* COURSES MEET THE NEEDS OF THEIR CAMPUS 

9 HIGH QUALITY MATERIALS 

* MORE STUDENTS LEARNING VIA SISDIKSAT 
* INCREASED TUTOR CAPACITY TO TEACH SIMILAR COURSES 
* INCREASED TUTOR UNDERSTANDING OF COURSE CONTENT 
* SISDIKSAT COURSES BEST USED AS REQUIRED SUPPLEMENT 

A survey was made of 43 tutors participating in the February 1986 semester, and 
interviews were held vith most of them. Seventy-nine percent of them had a bachelor's 
degree, and the remainder had the Indonesian equivalent of a master's degree. Fifty
eight percent were experiencing their first semester as a SISDIKSAT tutor, 21% had 
finished their second semester, and 21% had worked with SISDIKSAT for three or four 
semesters. Thirty-seven percent had been teaching for less than five years, 33% for less 
than 1I years, and 30% for more than I I years. This was an older group than expected. 

The tutors were also generally active in the conduct of the course. Sixty-five
percent said that they were present for all of the SISDIKSAT class sessions. Only one 
tutor out of the 43 said that he had attended less than four classes. Some classes had 
more than one local tutor so there may have been some rotation of responsibitity from 
week to week. All of the tutors reported having had at least one meeting with their 
students outside of the SISDIKSAT time. Ninety-five percent had had at least two 
meetings by the twelfth week in the semester. The majority (63%) had held at least 
seven such meetings. The goals of the tutors in holding such meetings were to clarify
content (67%), monitor class activities (37%), give exercises and tests (37%), and to 
gather information for the master teacher (33%). 
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Seventy-fcur percent of the tutors believed that the syllabus of the SISDIKSAT 
course met the needs of their own institution, and 83% of them thought that the course 
matched the needs of the Association. It was almost impossible to make each course 
exactly fit the needs of each participating campus because each campus had slightly 
different needs and different types of students. For instance, the statistics course might
be taken by economics students at one campus, agriculture students at a second, and by
statistics students at a third. Most master teachers sought suggestions from the local 
tutors on the topics to include in their course, but it was impossible for them to meet all 
of the varying needs. Hence, there was a need for the local tutors to add material to the 
course that they believed necessary and to de-emphasize the importance of some ma
terial covered by the ,iiaster teacher. Master teachers found the disparity in the back
grounds of their students to be one of the major difficulties in teaching over the 
system. Some were unable to cover as much material as they would with students who 
were majoring in the topic. 

Credit for the courses was granted by the local institutions, so local tutors had the 
flexibility to adapt the materials and the tests to meet their local needs. Only 17% of 
the tutors reported that they used the master teacher's tests unchanged. Seventy-two 
percent adapted the tests or used them as guides for making their own tests. Eleven 
percent of the tutors did not make use of the master teacher's tests at all. This was one 
of the major reasons why it was impossible to compare the grades of students at dif
ferent locations. 

The local tutors generally held high opinions of the print materials developed by 
SISDIKSAT. They felt the materials were as good as (63%) or even better (37%) than 
what was available locally, and all of them stated that they would continue to use the 
SISDIKSAT materials for non-SISDIKSAT classes either as a resource reference for 
students (75%), a guide for organizing their own courses (51%), a reference for a dif
ferent course (35%), or as the main reading for one of their courses (21%). It is not clear 
why more tutors are not planning to use the materials as the main reading for their local 
course. It ma, be because the rn rials are too extensive, do not fit their exact needs, 
or because they simply have a preierence for the use of the shorter lecture notes sup
ported by the lectures themselves. In any case, the tutors were generally happy about 
the effect of the SISDIKSAT courses upon their students. Over 60% believed that their 
students learned more from the SISDIKSAT course or at least the same (35%) as they 
would have in a regular course. Only 5% felt thaL their students learned less. 

One of the goals of the SISDIKSAT course program was to improve the capability of 
local instructors to teach these courses themselves. This was to be accomplished through 
the provision of materials, the experience of working with the SISDIKSAT course for at 
least two semesters, and by regular meetings with the master teacher to discuss the 
course and its content. Only 48% of the tutors said that they had had meetings with the 
master teacher, although 54% stated that the master teacher had helped them prepare 
for local tutorials. Of the tutors who had meetings, 86% believed that the meetings were 
useful for planning and running the course, and 67% thought that they helped them under
stand the content of the course. Over 5196 felt that those meetings increased their 
teaching skills. 

When asked to rate the value of the entire SISDIKSAT experience, the tutors gave 
similar responses. Eighty-six percent felt that they had increased their ability to design 
and teach similar courses. Over 81% thought that this experience had increased their 
understar:ding of the course content, and 51% believed that it had increased their actual 
teaching skills. All of the tutors felt that they would now be able to teach the same 
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course in a better way. It appears that SISDIKSAT enjoyed a good measure of success in 
this area of staff development despite the uneven implementation of the formal meeting 
system. 

When asked to choose one or more of four alternative uses of their particular 
SISDIKSAT course in their own institution, 86% of the tutors favored using the SISDIK-
SAT course as a required supplement for the regular campus course. This option is 
similar to the present situation wherein a local tutor is in charge of the course, devises 
and grades the exams, and is therefore free to add or de-emphasize subject matter to 
make the course content match the specific needs of his students and department. 

Sixty percent of the tutors thought that the SISDIKSA' course could be a non
credit enrichment course, anr' 26% favored having it as an elective within their depart
ments. Only 23% felt that ,t should be a replacement for their regular face-to-face 
course. The tutors probably are reluctant to see the on-campus course totally replaced 
by a SISDIKSAT course because of their felt need to adapt the content coverage of the 
satellite course, their desire to retain local control over the course and credit-granting 
process, and their feelings of uncertainty about how such a system would operate. 

The rectors and academic vice rectors of the participating institutions recently 
declared that all members should enter the SISDIKSAT courses into their regular sched
ules so that no identical on-campus courses are run during the same semester. The 
weaker institutions, in particular, are strongly in favor of assigning junior faculty 
members as SISDIKSAT tutors and freeing their senior faculty to teach other courses or 
pursue graduate studies. Without SISDIKSAT, they normally assign a junior and senior 
person to their courses. 

D. WHAT WERE THE REACTIONS OF THE MASTER TEACHERS? 

@ SISDIKSAT COURSES MORE DEMANDING FOR THEM 

@ MODIFIFD THEIR TEACHING STYLE 

* ALLOWED MORE TIME FOR STUDENT PARTICIPATION 

* FELT COMFORTABLE TEACHING OVER SISDIKSAT 

Another survey was undertaken of 20 faculty members who had served on SIS-
DIKSAT course teams during the 1985-86 academic year. T se teachers generally had 
higher academic qualifications and/or more teaching experience than most of the local 
tutors. Seventy percent of the master teachers held a master's or doctorate degree 
compared with the 21% of the tutors who had master's degrees. In addition, almost two 
thirds of the aster teachers had more than 13 years of teaching experience; two thirds 
of the tutors .,d less than 13 years. 

Three quarters of the SISD[KSAT teachers said that teaching over SISDIKSAT was 
more demanding than teaching regular classes. Compared with face-to-face classes, 
SISDIKSAT teachers said that they spent more time on materials preparation (55%) using 
a more detailed format (02%)and that they produced a greater amount of material (37%) 
for the satellite course. Only 5% of the respondents estimated they had spent more time 
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and used more materials in a more detailed format for their regular courses. Seventy
five percent of the teachers said that they had received ii.iormation on course prep
aration and audioconferencing SISDIKSAT, all of thesefrom and people felt that the
information was useful to them. Although 95% of them stated that they utilized as much 
reading material or more for their SISDIKSAT class as for their regular classes, only 79% 
felt that the content was more complete than in their regular classes. This may be
related to the necessity of providing rrore general coverage in their materials because of 
differences in the backgrounds of the students from different universities and depart
ments. The statistics professor, for instance, found that he could not cover all of the 
topics he normally covered in his regular classes because many of his SISDIKSAT students 
were not from mathematics departments and did not have the background of his regular
students. He found he had to cover material at a slower pace because of this lack of a 
common background. Because 60% of the teachers were from the two oldest and 
strongest universities in the network (i.e., Hasanuddin University and the Bogor Institute 
of Agriculture), it is also possible that their regular students had access to more detailed 
materials than the students of SISDIKSAT's remote sites. 

Compared with their regular teaching, 30% to 40% of -he teachers thought that
they haci to spend more time in general preparation for the SISDIKSAT course and par
ticularly for the class sessions. No one estimated that they had spent less time than for 
a regular class. All of the instructors said that they had made modifications in their
normal teaching styles to suit SISDIKSAT. A study carried out in the first semester of 
1986 showed that there was a very significant modification in at least one aspect oi their 
teachin approach--timte allotted for student participation. 

To inake a romparison between SISDIKSAT and regular class teaching styles and use 
of class time, permission was obtained from 1lasanuddin University, the main source of 
teachers for SISDIKSAT, to allow the RSP class observers to collect data in regular
university classes. The observers attended one class session for 55 different courses. 
That information on regular classes was compared with thethen same type of data 
collected on the 134 SISDIKSAT classes monitored that same semester. Although the
data collection processes were somewhat different (i.e., synchronic and diachronic 
studies), knowledgeable Indonesian educators who reviewed the data found it correctly 
reflected reality. 

The observers monitored the 189 classes using the standard RSP observation form 
containing nine categories for teacher speech and five categories for student speech.
They sat through the entire class and categorized speech events at 10-second inte:vals. 
As expected, there was a great degree of commonality between the two sets of data 
because the teachers were basically from the same peer group. The amount of time for 
acts such as "giving praise" or "use of a student's idea" was extremely small. Less than a 
minute of each class was spent on "questions to the students on the lesson" and "in
structions." About three to four minutes were spent on "talking about things other than 
the lesson." 

SISDIKSAT teachers spent significantly more time asking "questions to the students 
not on the lessor." This primarily resulted from the need for the teacher to call on the 
multiple sites one by one. They also spent more time on "answers not on the lesson" as 
they responded to the replies or questions of the different sites. The one category in
which the regular teachers exceeded the time spent by the SISDIKSAT teachers was for 
"lecturing on the lesson." They lectured almost five minutes longer than SISDIKSAT 
teachers. But the major difference between the two sets of teachers was in the time 
spent answering students' questions: three minutes for regular teachers versus over 
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23 minutes for the SISDIKSAT teachers. It appears that the emphasis of the SISDIKSAT 
training effort on the importance of interaction as wel! as the influence of the technical 
system itself played a major role in getting teachers to give time for answering student 
questions. This represented a significant change in their teaching behavior. 

The data show that SISDIKSAT classes averaged over 10 questions a class, and the 
regular classes averaged less than two. In addition, SISDIKSAT classes were much more 
likely to have time for interaction. Over 97% of the SISDIKSAT classes had time for 
student participation, but only 5"%,fo of the regular classes did. While students in regular 
classes averaged one minute per class for questions on the content cf the lesson, SIS-
DIKSAT students averaged over eight minutes. The only category in which the regular 
students surpassed the SISDIKSAT students was in "initiated talk." They averaged over 
two minutes for impromptu talk, and SISDIKSAT averaged only a half minute. SIS-
DIKSAT students were no doubt constrained by the protocols governing use of the 
system; however, they also had the opportunity to speak with their local tutor. Those 
local exchanges were not observed. 

These data show that SISDIKSAT students had more control over their classes be
cause they were able to use eight minutes per class for asking questions which got them 
23.5 minutes of responses from their teachers. The ratio of question to answer time (1:3) 
was the same for the regular classes; however, the total time spent was .nly one minute 
for students and three minutes for teachers. It is assumed that the 31.5 minutes of SIS-
DIKSAT class time spent specifically on students greatly aided the learning process. 

Another major revelatin. of these data is that SISDIKSAT classes lasted much 
longer than the regular cla ; surveyed. SISDIKSAT classes averaged 95 minutes for 
this semester and 99 minutes for the previous semester. The regular claF,3es averaged 
only slightly over 65 minutes. The standard time for such classes is 100 minutes. SIS-
DIKSAT classes may have been longer because of the conscientiousness of the instructors 
and the fact that their classes were now being broadcast to a great many other locations 
and open to supervision by their peers. 

Regarding their personal feelings toward SISDIKSAT and its programs, all instruc
tors agreed that the offered courses were needed by the Association. Ninety-five per
cent said that they were comfortable teaching over the system with 85% stating that the 
equipment was easy to use, and 84% expressing satisfaction with the experience of 
teaching over SJSF)IKSAT 

E. WHAT WERE THE REACTIONS OF THE SEMINAR PARTICIPANTS? 

" VERY USEFUL, INTERESTING, AND WELL ORGANIZED 

o VERY GOOD VOICE QUALITY 

" VERY GOOD AND EFFECTIVE HANDOUTS 

" SUFFICIENT PARTICIPATION TIME 

* OVERWHELMING SUPPORT FOR MORE SEMINARS 

As discussed in Chapter Six, several different seminars were conducted over the 
satellite system. The two major seminar programs were a four-part series on nutrition 
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and a 24-part science series which mainly focused on topics in agriculture, animal
science, statistics, pharmacy, and medicine. Total attendance for these 28 sessions was
almost l,800 people, all of whom attended voluntarily during their free time. The 
science series ran during the break between semesters and attracted mostly faculty
members and some off-campus professionals in the fields of agriculture, medicine, edu
cation, and family planning. The nutrition series ran once a month during the regular
semester and thus attracted a large number of students. Both of these programs were
extensively evaluated by means of a questionnaire filled out by 842 participants. The
results from both of these surveys were almost identical, so this report will focus mainly 
on the findings from the larger group, the 604 respondents who attended sessions of the 
science seminar series in early 1986. 

Each topic in the series was allotted two hours of satellite time. Print materials of
20 to 30 pages in length were prepared by presenters and sent to all sites in advance. 
Presenters were asked to limit their speaking time and allow enough time for questions
and answers. A moderator was assigned to each session to assist the presenter and or
ganize the discussion periods. The general format was to have the presenter deliver his
material in two 15-minute segments and to have at least two discussion periods. 

The overwhelming majority of the participants said that the seminars were very
useful, interesting, and well organized. Ninety-nine percent thought that they were very
useful, over 95% found them very interesting, and almost 90% believed that they were 
very well organized and well presented. 

The participants also thought that the voice quality was very good. Ninety percent
reported that the voices were clear enough for them to understand everything that was 
said. This far exceeds the 67% approval registered by the students even though there 
were more sites on line and a greater degree of interaction occurring in the seminars
than in undergraduate courses. The smaller number people at eachof site and their 
greater degree of order and attention probably accounts for much of the difference. 

The handouts that accompanied each seminar topic were extremely popular.
Ninety-five percent of the participants thought that they were very good. An even
higher percentage of people stated that the handouts made the seminar more interesting
(98%) and more effective (96%) and made it easier for them to understand the content of
the topic being discussed (97%). Most participants were so enthusiastic about the hand
outs that they predicated their future attendance at seminars on the availability of such 
materials. Although 98% of the participants said that they would attend other seminars
if they had handouts, only 37% said they were willing to attend if the seminars did not
have them. Given the scarcity of good print materials and up-to-date research findings
in the eastern islands, it is easy to understand the enthusiasm of the participants over the
handouts. The handouts a4so freed them from extensive note-taking and provided them
with a visual element for discussion purposes. Some of the seminars also used slides
shown locally but cued by the presenter. The use of slides was also very popular with the 
participants and received much the same ratings as the handouts. 

Interaction time was seen as an essential element of the seminar programs. Unlike 
most of the students, many seminar participants came to the seminars expecting to be
able to make comments and ask questions and were disappointed if they were not able to
do so. With large groups exceeding 150-200 participants, the number of questions per
site had to be limited to give all sites participation time and still stay within the two and 
a half-hour time limit. When the number of participants fell below 100, it was generally 
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possible to accept an unlimited number of questions. With groups of around 50, there was 
more flexibility to allow for follow-up questions and more extensive give and take. 

The use of SISDIKSAT moderators served to control verbose presenters, although 
there occasionally was a problem in managing presente,'s who greatly outranked them in 
seniority. An average of 23% of seminar time was used by the participants to ask ques
tions and make comments. (The average amount of time used by students in the SIS-
DIKSAT courses was 12%.) Presenters generally spent one to three minutes responding 
to each minute of questions and comments by participants. Therefore, the participants 
actually controlled the majority of seminar time and had the presenter focus on the 
issues and ideas that were important to them. This greatly increased their satisfaction 
with the seminars. 

The overwhelmingly positive response of facully members and others to the seminar 
program showed that there was a great need for this type of program in the eastern 
islands. Because local doctors, school teachers, government planners, and other officials 
were also interested in the seminars signifies that the need for information and intel
lectual exchange goes beyond the university setting to the surrounding community. 
People in remote areas simply do not have access to the range of information and ex
pertise available in large urban areas. This seminar program showed that many of them 
would willingly spend several hours of their time to get information on a topic of interest 
to them. It also showed that these type of people are accepting and positive users of a 
technology such as audioconferencing. When asked if they hoped that SISDIKSAT would 
continue to deliver seminars similar to the one they had attended, 99.2% said "Yes." 

F. WHAT ARE THE COSTS OF AN AUDIOCONFERENCING SYSTEM? 

* AUDIOCONFERENCING EQUIPMENT AND SITES 

" TRANSMISSION NETWORK 

" MANAGEMENT STRUCTURE 

The cost of owning and operating an audioconferencing network will vary from 
situation to situation depending on a variety of factors, such as number of sites and 
channels, local Lelecomrnunications tariffs, and range and complexity of the audio
conferencing equipment. Generally costs will fall into three main categories: 1) the cost 
of the audioconferencing equipment that is installed at each site as well as the cost of 
the site itself; 2) the cost of the transmission system that will carry the voice signals
between locations either by terrestrial or satellite networks; and 3) the expense of 
managing, maintaining, and operating the system. 

The cost of the audioconferencing equipment will depend on the range of equipment 
used as well as the price of each item. If the entire system is simply based on a single 
audio channel, the c(_,st of 12 microphones, a convener, 2 speakers, cabling, a small 
telephone terminal, -nd spare parts can run to US$6,000 dollars per site. This will pro
vide a high quality system capable of handling groups of up to 50 people per session. It is 
possible to reduce those costs by using less expensive equipment or by hooking the 
equipment up to the telephone lines without a terminal interface; however, there prob
ably will be a decrease in the quality of the audio connection. 
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The addition of other equipment will greatly increase this basic cost. In the two
channel Indonesian system, the total cost for each site was over $29,000, including 
cabling and spare parts but excluding engineering, shipping, and installation expenses.
This high cost per classroom was the result of the other special equipment and facilities 
that were provided. The costs of the major pieces of equipment were: 

e $4,200 for the audioconferencing equipment 
e $5,800 for the telephone terminal and multimeter 
* $3,000 for the facsimile machines
 
a $5,300 for the telewriting system
 
e 53,100 for the video display system
 
v $3,000 for the emergency power supply system
 
* $2,000 for the gatirig system 

The graphics channel equipment, and specifically the telewriting system, accounted 
for a great deal of the cost of each electronic classroom. The price of the telephone 
terminal also greatly increased because of the added complexity necessitated by the 
multipurpose graphics channel. A system with much the same sort of graphics capa
bilities can be assembled today at a lower cost given the improvements in microcom
puters and slow-scan television units. 

At each location, the universities provided a large room adequate for groups of at 
least 40 people. They also had to provide the necessary furniture including a special 
cabinet for the placement of the equipment. Most sites used existing classrooms and 
furniture so it is difficult to assess the extent of their costs. 

To operate between sites, the equipment needs a transmission system to carry the 
audio and graphics signals. SISDIKSAT used the existing network of telephone lines and 
satellite earth stations. Similar systems can be created solely using terrestrial telephone 
networks or earth stations. The transmission system may be paid for on a demand basis 
(charges are levied only for the time used as with a regular long distance call) or on a 
leased basis (where a fixed sum is paid for 24-hour use of dedicated telephone channels). 
Because it expected intensive use and needed lines available at specific times, SIS-
DIKSAT was a dedicated system with its own leased channels. The annual payment to 
Perumtel for the entire two-channel transmission network was 400 million rupiah 
(approximately $250,000 at the 1986 exchange rate of 1,600 rupiah per U.S. dollar). A 
single channel system would have been half the cost. 

The third major cost component for an audioconferencing system is for the entire 
management structure which includes the administrative, technical operations, and 
programming components at both the central and local level. Each SISDIKSAT site 
received 5 million rupiah ($3,125) annually from the Directorate for the operation of the 
local classroom and payment of staff. This was the minimal amount necessary to staff, 
operate, and maintain the electronic classroom. It was supplemented by subsidies from 
the university in the form of payment of some local SISDIKSAT staff and the local tutors 
and for the purchase of supplies. 

The itiost underfunded component of the entire project was the budget for the 
central office in Ujung Pandang. Although various annual budget requests were sub
mitted for amounts ranging from 100 million to 250 million rupiah ($62,500-$156,000), 
the central office never received more than 50 million rupiah a year ($31,000) to carry 
out the management and operation of the entire system. That presented severe problems 
which were masked for a time by support from RSP and the wiliingness of SISDIKSAT 
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staff to work long and hard without financial reward and to carry out all activities with a 
minimum of expense. 

This lack of funds combined with the absence of top level management hindered the 
development of programs, the maintenance and repair of the system and, consequently, 
the degree of success that the project achieved. After its technical problems were 
solved, SISDIKSAT became a powerful delivery system ready to be used for a variety of 
programming for many different purposes. The lack of proper funding and leadership, 
however, meant that the system could not be used as well or as often as possible. A 
great deal was accomplished under these trying circumstances, but more things could 
have been done in a better way it those circumstances had been more positive. Materials 
could have been printed and delivered faster. More types of programs could have been 
run. The maintenance and repair plan could have been carried out in a proper manner 
thus reducing the technical problems even further. To a certain degree, SISDIKSAT was 
like a new race car that was ready to go anywhere but lacked enough gas and an ex
perienced driver to realize its full potential. 

In 	 a dedicated audioconferencing system like SISDIKSAT, the major costs are 
fixed. The equipment and telecommunications charges account for most of the financial 
outlay. The money spent on programming largely determines how cost-effective the 
system ultimately will be. A er spending $300,000 on equipment and anoLher $250,000 
on annual telecommunications charges, it is unwise to then try to save money by reducing 
the budget needed to operate the whoie system at peak efficiency. That $550,000 in
vestment can be used to support an hour's programming or four thousand hours of pro
gramming. After the major fixed investments, the intensity of use and number of users 
will determine if the audioconferencing network is to be cost-effective. 

Although a cost analysis of the entire system was not done by the evaluation con
tractor, a few examples will suffice to illustrate how an expensive investment in an 
audioconferencing network can be worthwhile. Basically such a netwovk can do certain 
things cheaper than they can be done otherwise, and also, it can do things that otherwise 
are just not possible. 

For this example, the annual cost of SISDIKSAT is calculated at Rp.760,000,000 
($475,000) even though this much money was never actually spent by the Indonesian 
Government. This number is a target figure for a fully funded SISDIKSAT. The cost 
items would include: 

* 	 Rp.400,000,000 ($250,000) to Perumtel for the 2-channel, 12-site telecommuni
cations system 

* 	 Rp.60,000,000 ($37,500) for local operation of 12 sites 
* 	 Rp.200,000,000 ($125,000) for central office operations including staff, ma

terials, maintenance, and program development 
* 	 Rp.100,000,000 ($62,500) for the amortization of the cost of the equipment over 

a 5-year period although most of the equipment has a life span closer to [0 years 

The annual cost for a one-channel system with the graphics being alternated on the same 
channel with the audio would be approximately Rp.560,000,000 ($'350,000). If the graph
ics equipment were eliminated altogether, the cost would be closer to Rp.480,000,000 
($300,000). 

A major instrument for training and idea exchange in Indonesia is the workshop. 
One or two participants from a number of different institutions are flown to a central 
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location for a five- or six-day meeting that focuses on some issue or field of knowledge.
Two of the majo, expenses are air travel and living expenses. A\n average Association 
workshop in Jjung Pandang with two representatives from each of 10 SISDIKS, r sites 
would entail an expense of Rp.5,000,000 for airf.re and Rp.6,500,000 for eight days of 
living expenses in " jung Pandang inci!ding travet tiime. Additional expenses for nater
ials and sta ff would hridii;, the -.o tal cost ot a six-day w,.,kshcp for 20 people to cver Rp.
15,000,000 ($9,375). It _0) f tho:se worksho)s were held in a year, the total annual cost 
wouldh" b_ p./ ',O000 0O ($65,/)0). These workshos could ao delivered over satellite 
instead with propra coordi< tor s at each location and ith the sate evol of support in 
terms c mna terials, honorri a, aLid even sn .ks. Fy acco, p Ii shiup this task of running 50 
workshops, for 20 i)em)lc per work shop, 5ISDIK SAT would pa y for itse!f and the salellite 
systei \.ould still be available for oll.er acti.'itie,, such as :ourses. sen inars, and umet
ings boi. i eU tVst:op ac tivilos woijld only occupy six to eighth 1 urs of S1SI)!K SAT 
tinie diriuc a ou12l ior workda'\ 

hven hi i .oxani Ile does not reveal the full t)otenitial of SISDIK.,AT. It is just as 
easy for S11.IIKS., t,) rutn v;ork:hop for two people per site as. it is -o for 20 orrun one 
more people per IItallI Vithi lithe R1; 760,000,0C0 budget. Altho,h a 20-person face
to-face ,vorkshop xvotild cost Pp.l 5, 000,000, a simu ilar SISDIKSAT workshop w,.ould cost 

iilion, ratio a tonly X a o tI.S5:1. lfowe',er, 200-oerson face-t-face <,rkshop would 
cost )ver 12S 'mill ion rupi<-ih ($ 0,000), h a SISI)IKSAf worl<sho 1) vu ld orily increase in 
cost to IS million ($1 1,250), a ratio of 7:1. The ratio changes drasticall' because travel 
and 1ivi 1F exp,1e1) co.n yrise siih I lurge p)'rcen tage of face-to-face workshops. An 
increae ii the t. iaicr WSF!K Al' mainly increase.,of 51 . t n(paritI ma costs for materials 
and honoraria fos part(cipa it, 

The ) irectorate Gentea! Priniary and Scondai y Education has had a goal of pro.
viding in-service training to 6.000 tachr i eastern islands. So far it has reached 
only 60 through face-to-face xvori<shops. it w.!' be impossible to reach all of them with 
such workshops because the costs would riur into billions of rupiah. A.. seco-id alternative 
woul J be to establish several trainii(g teams (niath, s-ience, reaiing, etc-.) that would fly 
to the provinces and coiduct reguiar workshops at the provinc_-ial or district level. Par
ticipant travel would be limited to travel between their school and the training center. 
The!e would be extensive travel costs for the training teams and a great deal of time lost 
during niovernent front site to site. A third alternative weutd be to carry on t that 
training over .Vil.)IiKST3 vi th art expert team in each field delivering instruction to all 
sites simultaneously. The trainrg could be done faster, less expensively, and with less of 
a drain on the expert monpower of the Direclorate. Having examined the alternatives, 
the Di,ec torate is pre2sently repairinp a plan to do this training over SISDIKSAT. 

The costs of installing -and operating a cedicated audioconferenc-ng network like 
SISDIKSAT are substantial, although basic tele-ommunications costs will vary from 
country to country and network to network. Per hour line charges in the three projects
of the Rural Satellite Program range fron $40 in Peru to .,,100 in Indonesia and $200 in 
the West Indies. The University of the South Pacific, a multinational institution, re
cently concluded an agreement with five national telecoimuri::ations authorities and 
Intelsat that will provide a single audio channel for orly $27.000 a year. It is important
that other telecommunications authorities also offer similar concessionary rates for 
development activities if te.econmunications are to be used extensively by social service 
agencies. These agencies usually cannot pay the same charges as the private sector. 

In general a dedicated audioconferencing network's cost-effectiveness will depend 
on how efficiently and intensively the system is used and the intrinsic importance of its 
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programming. The more expensive the system, the greater the need to use it for long 
hours with large numbers of participants or for activities that produce highly important 
benefits like the transfer of medical information that may save lives. A non-dedicated 
network can simply judge its cost-effectiveness on a program--by-program basis. The 
Indonesia system ;s larger and more expensive than the other two RSP projects and thus 
has tc produce more extensive benefits to balance its higher cost. To a great extent it 
has succeeded by reaching thousands of people comDared with hundreos in the other 
projects, and it is used very intensively. It would be much more cost-eff ctive if it were 
reduced to one channel or !f the number of programs and participants were increased by 
better management of programming selection and site participation. 

G. WHAT ARE THE MAJOR PROBLEMS NOW FACING SISDIKSAT? 

* LACK OF A STABLE INSTITUTIONAL BASE 

e LACK OF STRONG LEADERSHIP AND MANAGEMENT 

o NEED TO F[EVIEW AND CLARIFY GOALS AND PROGRAMS 

o NEED TO IMPROVE COST-EFFECTIVENESS 

In its first two years of operation, SISDIKSAT has show-i itself to be a reliable and 
effective delivery system for a range of programming and personnel. Now that it has 
completed its experimental and demonstration stages as a project, it is important that it 
resolve some of the major problems that have been hindering its development. It needs 
to become more effective by increasing the impact of its programming and the number 
of its participants. 

One of the first problems that needs to be settled is the issue .)f its institutional 
base, a question which has not been fully settled even at this late date. \lthough the 
project began as an adjunct to the Eastern lslan.is Universities Association, the Asso
ciation's secretariat never became involved in the management of the project. SIS-
DIKSAT generally dealt directly with the -nemnber institutions and the Directorate. With 
the end of the Washington State Universi; y-.AID project, the Directorate General greatly 
reduced its financial support of the Association thus weakening an already welak organi
zation. New projects with the Canadians and Australians are now being planned that may 
rejuvenate the Association, and the Directorate and ;he Association are anticipating that 
SISDIKSAT will play a major role in helping to support those two new projects. Four 
years of expe-ienct, however, indicate that the Association probably cannot provide the 
solid institutiona base that SISDIKSAF requires. Other options that have heen discussed 
include giving SISDIKSAT independent status as a special unit directly under the Direc
torate General with its offices in Ujung Pandang or in Jakarta or making ic a sub-unit of 
the Open University. With the conclusion of foreign support, SISDIKSAT can no longer 
continue with its project status. For its long-term welfare, it has to be linked to an 
existing institution that can provide it with the support and direction it needs. 

After its institutional standing is clarified, SISDIKSAT desperately needs to have 
strong leadership that will identify promising directions for system use, solidify political 
and financial support, and galvanize the widespread staff, and a management system that 
will keep the network and its programming running efficiently. The middle level faculty 
members now running the system r quire the presence and support of a senior level 
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person. They need to be given the time ani resources to be able to carry out their 
responsibilities with an even higher degree of quality without the continual challenge of 
trying to do the most with the least. SISDIKSAT also would benefit from the creation of 
an 	advisory committee made up of its members and a Perumtel representative that can 
give it general direction and high level support. The technical system can be made more 
reliable with an improved reporting and response system that tracks equipment and 
Perumtel technical problems. Better ,e1,(_:tion and organization of the course program 
could :aise attendance from he preseri hi ,,h of 3,000 students a week to 4,000-5,000 a 
week and make attendance more COsi-,t, from week to week. More resources and 
tighter administration can reduce the cancllations caused by teacher absences and the 
time for production and delivery of materials. 

A third area that needs to be addressed is the review and clarification of goals and 
programs. In the last tvo years SIS[lIKSAT has offered a number of programs and ser
vices to a variety of participants. Based on this experience and the needs of its mern
bers, it should review this past history and decide if it should continue in the same 
manner or make adaptations in its programming and audience. Among the issues to be 
resolved are:
 

* 	 How can tli, course progran be restructured to include more sites and students 
for each coulr',? 

* 	 Should the course program focus,on basic courses for large groups of under
graduates or iore specialized courses for smaller groups of upperclassmen? 

* 	 Should SISDIKSAT begii to deliver graduate courses in response to the demand 
from faculty meienbrs and government officials who have no other access to 
graduate programs? 

* 	 Should SISDIKSAT concentrate more time and resources on in-service training 
activities for education personnel and less time on academic courses? 

* 	 To what extent should SISDIKSAT provide tirne and support tc ncn-Association 
users like the Open University or potential ,Isers outside of the education sector 
like the family planning and regional planning agencies? 

A final major area that needs to be examined is i.ncreasing the cost-effectiveness of 
SISDIKSAT operations. The course programs should be arranged so that more sites 
and/or more students participate in each course. At present, some courses are followed 
by only two or three of the eight sites that receive courses (Two sites are mainly 
presenters of courses; the ether two sites are for special applications.) The Association 
members also should work toward reducing fluctuations in weekly attendance and stan
dardizing the starting times of their semesters. 

Given the low use of the graphics channel, the wide range of course needs, and the 
high demand for network time. SISDIKSAT should seriously consider converting the 
graphics channel into a second open audioconferencing channel. Two programs could be 
carried simultaneously, thus doubling the number of courses that could be offered and 
making more time available for other users, such as the Open University. Sites could 
choose which program to follow or could add a parallel classroom so that they could 
follow both programs. Another option would be to reduce the system to only one chan
nel, thus cutting the telecommunications cost almost in half. The fax and graphics could 
still be used but not simultaneously with voice transmissions. SISDIKSAT might wish to 
experiment with the new modems that provide for simultaneous voice and graphics trans
mission. The use of one channel, however, would mean that SISDIKSAT maanagement 
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would have to improve their own technical maintenance effort and encourage Perurntel 
to do the same, because SISDIKSAT no longer would have the option of switching 
channels to avoid technical problems. 

Another strategy that the Directorate might wish to conside is a reallocation of 
the classrooms based on the participation record of each site. In the second semester of 
1985, for example, Cenderawasih University in Jayapura had an average of 500 students 
per week attend SISDIKSAT courses, while Lambung Mangkurat University in Ban
jarmasin had an average of on! 30 students. The Directorate should seriously consider 
closing the electronic classrooms at the few sites with a very lov paricipation record 
and moving the equipment to other universitieS that have more of an interest and need 
for the services that SISDIKSAT can provide. Such a plan certain!y would bring attention 
to the value of SISDIKS/,T membership and perhaps put the universities on notice that 
SISDIKSAT facilities are not to be taken for granted. It is important that SISDIKSAT's 
limited resources be fully utilized. Although a reallocation of membership in SISDIKSAT 
would be politically difficult to undertake, it would improve the overall effectiveness of 
the network. Membership in the network could be based more on common need and less 
on loose Association ties. This should increase both participation levels and satisfaction 
with the satellite programs. Membership based on common needs arid interests rather 
than geography is the strongest foundation for building a satellite network. 

By the end of 1986, SISDIKSAT had expanded from the original 12 sites to 15 sites 
with the addition of classrooms at the Open University headquarters near Jakarta, Halu 
Oleo University in Kendari, and the Institute for Teacher Training in Manado, These 
classrooms were added with funds obtained from non-RSP sources. The Directorate 
General of Higher Education and the rectors of the universities in western Indonesia have 
been sufficiently impressed with the results of SISDIKSAT to include plans in their next 
World Bank loan proposal for a replication of SISDIKSAT in western Indonesia. In eastern 
Indonesia, plans are now under way to also use SISDIKSAT to support new higher educa
tion deveiopment projects sponsored by Australia and Canada. These highly positive 
developments are an indication that SISDIKSAT has convinced Indonesian leaders of the 
effectiveness of satellite communication for educational purposes and may receive the 
interest and support necessary to enable it to solve its outstandi g problems and improve 
its already high level of efficiency. 
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CONCLUSION 

Despite the great obstacles it faced as a complex and pionEering project, SIS-
DIKSAT was able to overcome most of the difficulties it encountere2d and successfully
demonstrate and develop the use of interactive telecommunications as an effective tool 
for distance education. In the technical area, the loopback design was shown to be a 
cost-efficient and effective basis for an audioconferencing network, and the gating
system proved to be an innovative and workable response to the problem of telephone
line noise. During its two-year demonstration phase; STSDIKSAT delivered a variety of 
programs to all of its member sites, including 60 academic courses and over 30 sem
inars. Over 10,000 people in the eastern islands benefited from these interactive pro
grams and the other services offered by SISDIKSAT. Textbooks and study guides were 
developed, and hundreds of master teachers and local tutors were introduced to new 
materials development and interactive teaching methods. Convinced of the value of SIS-
DIKSAT, three additional institutions joined the network in 1986, thus increasing the 
total number of sites to 1.5. In addition, the Directorate General of Higher Education is
planning a replication of SISDIKSAT in western Indonesia as part of its next World Bank 
loan. 

Beyond its quantifiable accomplishments, SISDIKSAT also produced some additional 
benefits which are more difficult to assess. Hurdreds of faculty membecs were given the 
opportunity to work with senior experts in their fields, provided with high quality ma
terials, and given a role model to emulate. A concerted effort was made to increase the 
quality and standardization of courses within higher education institutions and increase 
the degree of student-teacher interaction in classes. Perumtel staff became familiar 
with the use of different types of equipment over their lines, the technical aspects of 
creating an audioconferencing network, and the developmental potential of their tele
communications system. Other groups working on a national or regional scale were 
exposed to an audioconferencing network and given a functioning example of how the
Palapa system could be used to meet their own administrative and training needs. The 
Open University, the Directorate General of Primary and Secondary Education, and other 
agencies are presently developing plans for the use of telecommunications in their own 
programs. 

Most importantly, SISDIKSAT demonstrated that an audioconferen,-ing network 
could be built in the Third World and used in a variety of ways for educational devel
opment. Both undergraduates and professionals in a wide range of fields received in
struction and enthusiastically participated in discussions with distant experts. Academic 
courses, in-service training programs, meetings, and information exchange were carried 
out effectively. People in remote areas were given access to learning opportunities that 
otherwise would not have been available. The major lesson of SISDIKSAT is that audio
conferencing systems can be created in the Third World, meet importantcan commu
nication needs that are not presently being met, and can do so in a cost-effective 
manner. Audioconferencing systems can provide developing countries with a powerful
tool to extend educational opportunities to remote areas, to support and train profes
sionals in the field, to share scarce human resources, and to enhance administrative 
efficiency. All countries possess a basic telecommunications infrastructure. SISDIKSAT 
demonstrates that this existing technology and infrastructure can be used to help solve 
the problems of today and to prepare for a better tomorrow. 
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Although building auch sy3tems ic not an easy task, the Indonesian experience shows 
that the acceptance and use of high technology is not as difficult to accomplish as the 
sulccessful creation of appropriate management systems that will eft ,ctively utilize that 
technology. Every country in the world has peo;,le who can learn to install, operate, and 
repair sophisticated electronic equipment. It appears to be moLe difficult to dcvelop the 
managers and management sy:ztms that will provide for the smooth operation of the 
technical, administrative, and programming components of such a network. A concen
trated effort has to be made to make the manager,-,nt svystems, as wefl as the technical 
system, work with a high degree of efficiency and ,eliability. An equal emphasis has to 
be placed on the two. 

SISDIKSAT has shown that an audioconferencing system can be very successful 
under less than ideal conditions and that it can use its own telecommunications facilities 
to help overcome some of its problems. It is also true that "ideal" condil ions will never 
be approximated until developing nations are given the experience of dealing with such 
technologies. SISDIKSAT has provided the Indonesian Government with that experience
and has enhanced the chance that educational applications of interactive telecommuni
cations systems will be developed and successfully impiemented in Indonesia and in other 
countries. The Rural Satellite Program has identified many of the problems that will be 
encountered whenever anyone seeks to use telecommunications services for distance 
education purposes, and its experience should help others to avoid or reduce many of 
those problems. The more important result of RSP, however, has been to reveal the 
opportunities and achievements that can be realized when the power of today's tele
communications systems is used for educational goals. It is not a question of transferring
high technology to the Third World but of using the high technology already there in 
innovative ways to promote human and national development. 
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AID RURAL SATELLITE PROGRAM PUBLICATIONS
 

This report is one of a monograph series, "Telecommunications and Rural Development," 
prepared for the AID Rural Satellite Program by the Academy for Educational Devel
opment, including: 

* 	 An Overview of the AID Rural Satellite Program, Tietjen, K. 

a 	 The Design and Installation of Rural Telecommunications Networks: Lessons from 
Three Projects, Goldschmidt, D., Tietjen, K., and Shaw, W. D. 

o 	 Distance Education via Satellite: A Case Study of the lndcnesian Distance Education 
Satellite System, Shaw, W.0. 

* 	 An Analysis of the Costs and Revenues of Rural Telecommunications Systems, 
Goldschmidt, D. 

* 	 A Handbook for Planning Telecommunications Support Projects, Tietjen, K. 

Also included in the series is a report prepared by Florida State University: 

* 	 An Evaluation of the Peru Rural Communications Services Project, Mayo, J., Heald, 
G., Klees, S., and Cruz, M. 

Other Rural Satellite Program reports available are: 

* 	 Telecommunications Services for Agriculture and Rural Development: Experiences of 
the AID Rural Satellite Program, Stahmer, A. 

* 	 Telecommunications Services for Health Care: Experiences of the AID Rural Satel
lite Program, Stahmer, A. 

o 	 Peru Rural Communications Services Project: Final Field Report, Medrano, L. 

a 	 The University of the West Indies Distance Teaching Experiment: A Case Study, 
Stahmer, A., and Lalor, G. 

e 	 Institutionalization of Three Telecommunications Development Projects, Calvano, M. 

Copies may be obtained from: 

Dr. Clifford Block Ms. Karen Tietjen

United States Agency for International AID Rural Satellite Program
 

Development Academy for Educational Development
Bureau for Science and Technology 1255 23rd Street, N.W. 
Office ot Education Suite 400 
Washington, D.C. 20523 Washington, D.C. 20037 
U.S.A. 	 U.S.A. 

(703) 235-9006 	 (202) 862-1900 
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