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INTRODUCTION

Reliable rural telephone services in developing countries are slowly expanding. The
work of the Independent Commission for World Wide Telecommunications Development
and a series of studies by the World Bank and others have given significant impetus to
rural telephone services. It is believed that such services will significantly stimulate
economic development in rural areas. It is also believed that rural telephone services
will improve the verformance and efficiency of local governme. s in cgricultural de-
velopment. The USAID Rural Satellite Program (RSP) is the first prograra to prom.ote,
plan, and assess the use of rural telecommunications services in support of agriculture.

The drive for the expansion of rural telephone services is based on:

recognition of the uses of rural teleccommunications in economic development
maturation of technologies suitable for rural conditions

a siow decline in systern costs

the development of new and innov.:tive financing packages

establish. .ent of major initiatives by the ITU and supportig countries

The expansior: of rurai telecommunications services throughout the world is evi-
denced by widespread telecommunications equipment procurement and installation, as
well as through publistied plans for future systems. The underlying technologies vary
significantly among countries and continents. Increasingly, satellite systems are avail-
able and used to provide the network which links the various rural facilities to the
national telephone network. Local equipment, ranging from earth stations to the
equipment in telephone offices and on the premises of individual customers, is more
durable, uses less power, and can be operated and maintained with Increasing ease.
Promising rural systems and services which are not based on satellite technology are
being developed as well. Experience suggests, however, that satelite technology may be
the most suitable for rural services.

Whereas, in. the past, rural telephone services were unavailable or unreliable, the
next two decades are likely to see telephone services available for agriculture and rural
development. At present, major develop nent projects and implementing agencies
operate their own private networks with varying degrees of success. There is no question
that access to telephone services can improve agriculture, Based on the experience of
the RSP, the following features appear to be of particular value in rural areas:

o the electronic transmission of documents {facsimile) between project or agency
headquarters and field offices. There were many instances in which actions could not be
taken locally, such as equipment repair, without written approval from the head office.
Getting such approval can be expensive and iime consuming, given the difficulties of
transport, and could at times result in crop loss.

o audioteleconferencing services and facilities in the local telephone office or at
other local government buildings. There were many instances in which regularly planned
staff meetings of extension projects or in-service training could not be held because
there was no transportation and no time for travel.



e establishment of tariffs low enough to make the use of rural telephone services a
viable option for rural development agencies. [n many instances, project headquarters
and field locations are in difterent tariff zones, making telephone calls and audiotele-
conferences subject to various long distance charges. A clozer integration of the ad-
ministrative areas of development agencies and tariff areas is one of the vehicles to
overcome the problem,

In the feasibility and planning phases of the RSP, many examples were found of the
benefits of reliable relephone and audioteieconferercing services. Communications can
support:

e increased agricultural production by promoting wider participation of small
farmers in the markets. The individual farmer--and often the extension agents--do not
have sufficient information about national priorities, policies, and strategies to respond
to them in terms of what they grow. Informatior on credit and credit conditions is not
aiways clearly understood or available when needed. Obviously. access to this type of
information is only a small but important component in the overall market participation
of small farmers. Prices paid at market and the costs of production are critical to the
farmer's investment decisions. It is possible that a farmer will decide not to grow
certain crops promoted by the government because the cost is too high. Access to the
right ir.formation, however, is important as a basis for such decision.

¢ greater economic efficiency in the marketing and distribution of agricultural
products. Farmers were often unaware of current market prices for their products,
relying on traders or marketing boards for this information. Essential supplies and
services for marketing were often beyond the reach of farmers, including such things as
bags for rice or transport vehicles for perishable products. Lack of market information
caused a maldistribution of agricultural products.

o effective professional development for professicnal and technica! staff and for
farmers. Lack of sufficiently trained and qualified manpower at all levels and difficult
access to in-service training opportunities for those employed in the field as well as the
low ratio of extension agent to farmer make human resource development a very critical
corponent in agricultural Jevelcpment. Communications technologies, hoth audio-
teleconferencing and radio (or TV Lroadcasting), could bridge a critical gap caused by the
generally limited availability of trainers and effective training methods.

o improved efficiency of public and parastatal enterprises engaged in food and
agriculture-related activities. The role and efficiency of these agencies are undergoing
critical scratiny. They are critical to agricultural development, but their performarice
has generally fallen short of expectations. Quite apart from their future in general,
significant efficiencies could be achieved by these agencies through well-planned tele-
phone services and use. Many enterprises suffer from the lack of quick and reliable -
transfer of information and decisions. Analysis during the RSP feasibility studies showed
that facsimile and audioconferencing could improve coordination significantly and
stimulate Activities and decisions among the different components of such agencies.
Rapid decisions which are vital to local agricuitural production, pricing, and distribution;
regular staff and training meetings; and reliable access to administrative as well as to
agricultural information from the field are some of the elements to which audiotele-
conferencing could contribute.



e expanded private sector roles in agriculture and rural development. Many of the
roles which the private sector plays or could play in agricultural development can lead to
additional economic benefits through telecommunications. Agricultural transportation,
infrastructure development (e.g., construction of wells), supply systems, marketing, and
maintenance/repair systems obviously could benefit from informed communication, and
these benefits would be passed on to the sector as a whole. Private credit systems and
banks in rural areas need easy access to branch and central offices to deal with loan
requests and related matters. Major agricultural industries have long recognized the
need for communications support and have installed their own private links to keep track
of production, movement of staif and equipment, pos'-harvest activities, and external
markets.

e efficient and immediate distribution of food to those facing severe rnalnutrition
and temporary food shortages. Bottlenecks in effective food distribution have been a
recurring dilemma during times of drought and other emergencies. The availability of
transport and storage facilities as well as of comrmunications services are obviously
critical in overcoming such bottlenecks.

o increased awareness and incorporation of sound nutritional principles in heaith
and education programs. Many examples exist of the successful uses of communications
to increase nutritional awareness arnong client populations. At the same time, however,
agricultural, health, and other field staffs who work in rural areas often lack sufficient
knowledge of nutritional principles to effectively integrate them into their work. In-
service training as well as coordination among the different sectors charged with nutri-
tional responsibilities can be achieved effectively by audioteleconferencing services.

In agriculture and rural development, the most familiar models are those using
radic or even TV hroadcasting, rather than telephones or audioteleconferencing. Both
types of systems are suitable for supporting develocpment, but each is best used in dif-
ferent situations. Broadcast services are mass media and can reach anyone in the
Coverage area wiho has access to radio or TV, The sets are widely available, particularly
for radio, and thus broadcasting is a good vehicle for reaching large numbers of people.
A key feature of teiephone and telecenferencing systems is their ability to allow par-
ticipants to interact with each oiher, which makes the sysiems particularly suitable for
administration and logistics. In addi:ion, software production costs for training and
education are minimized because the cessions generally mirror face-to-tace meetings and
permit the information needs of adi ', learncrs to be addressed.

Several legitimate functicns for communications support strategies in agriculture
are outlined in H. Ray's Incorporating Communications Strategies into Technology
Transfer Programs for Agricu.tural Development (USAID, October 1985). They are:

- delivery of information to rural families

- feedback to extension from rural communities

- planning for research, supply, service, and marketing

- feedback to policymakers and technical decision-makers
- fleld staff training and support

As is evident, telephone and audioteleconferencing services can be very viable tools
in the last three strategies. In the first two, they can be useful for field-level extension
agents, primarily because access to facilities is limited and does not encourage direct or
extensive participation of rural families.



RSP GOALS AND STRATEGIES
IN SUPPORT OF AGRICULTURE

The RSP was designed to integrate communications into ongoing activities and to
respond to the needs of existing projects and public enterprises. It was not set up to test
new models of agricultural extension based on telecommunications support. RSP projects
and feasibility studies were canceived to study ultimate uses of telecommunications and
conditions under which it operates best as well as implications for the design of hard-
ware, In practical terms this means a service which would be available for the public as
well as for all rural development sectors ranging from agriculture to health to education.

These projects, which were conducted in Peru, Indonesia, and the West Indies, re-
flect very different types of uses of telecc:nmunications in the agricultural development
process. In sum, they relate to mosr of the potential benefits of telecommunications, as
outlined earlier.

The Peru project offers, through satellite audioteleconferencing, the opportunity
for agricultural extension services to worganize in-service training, staff meetings,
administrative conferences, logistical support, and other nceded support activities.

The Indonesia project primarily focuses on the use of satellite audiotelecon-
ferencing services to improve human rescurce development at the professional level, It
is designed to assist ten agricultural universities and teacher colleges in improving the
quality of instruction of their established curriculum, particularly in areas where there is
a lack of qualified on-campus faculty. In addition, it is designed to support and facilitate
intercampus research, special lectures, and some graduate student programs. A sub-
rTTrect, consisting of an audieconferencing link with an agricultural high school in a
remote settiement, was initiated to provide the opportunity for the Agricultural Institute
in Pogor to assess this technology as one ot its outreach methods.

In the University of the West Indies project, the RSP tested audiocconferencing
services as a tool to improve the University's outreach and respensiveness to agricultural
agencies and farmers,



PERU RURAL COMMUNICATIONS SERVICES PROJECT (RCSP)

Background

The Rural Communications Services Project in Peru (RCSP), which began in 1978,
was designed as a truly rural development support project. The project area in north-
eastern Peru and the technical system were chosen on the basis of a feasibility study
which found the following:

@ The area was undergoing eflorts of rapid modernization with the introduction of
new crops and farming methods, road improvements, landmapping, new harvest
processing methods, and new storage facilities.

e Both the public and private sectors were active and planned to expand activities.

@ No public telephone services were available, but they were desired by govern-
ment and commercial entities.

e The regional agricuitural, health, and education agencies had management staff
in the communities chosen to participate. They were hampered by difficult
travel conditions and the high costs of transport. Local activities were ad-
ministered through a hierarchy with its center in Lima.

® The prcject proposal received strong support from the key government depart-
ments in the field as well as in Lima.

The seven participating communities range in population from under 1,000 to 10,000
people. There is a significant level of immigration into the area from coastal areas, and
it is the center of major governmental agricultural development programs which
concentrate on the introduction of irrigation systems and new crops to replace illegal
cocaine-growing activities.

Each community has agricultural extension workers who report to the agricultural
research and development agency in the major town of Tarapoto. The southiernmost
settlement of Tocache is an anomaly because th~ agricultural extension agents do not
fall under Tarapoto's responsibility. Tocache, therefore, has not participated consis-
tently in the agricultural sessions.

In addition to governmental agencies, the region also has an active private sector.
Thete are various small merchants and distributors, banks, transport companies, some
food processing plants, and agro-industries in the region. Public telephone service was
essential in the design of a rural development telecommunications network.

It was expected that the private sector would take advantage of the telephone
services without needing major trainirg assistance. Past experience has shown, however,
that governmental agency personnel would need training for their special use of tele-
communications (teleconferencing) and because the project, to be effective, would
require some major changes in their precedures.



ENTEL-Peru, the national telephone company, was keenly interested in testing the
model in light of its future rural communications services. To be able to incorporate the
planning experiences, develop tariff models, and establish necessary relationships with
government users of telephone services, ENTEL established a "social programs" office.
This office was charged with user planning, user training, scheduling activities, and the
promotion of the service in Lima and in the region.

Technical System

The project network included three satellite earth stations, each with a four-
channel capacity, which were linked to existing larger earth stations in Tarapoto and In
Lima. The space segment was provided as part of ENTEL's national lease from INTEL-
SAT of one satellite transponder. The three earth stations were linked by VHF links to
four additional communities. Three of these operated a single channel. The fourth
operated two channels.

To operate the public telephone service, ENTEL established telephone offices in the
earth station communities and gradually introduced local exchanges in addition to call
facilities at the telephone company offices. The service in the VHF communities was
operated by local franchises.

In addition to providing public telephone service, the network provides audio-
conferencing facilities at each site. Each of the participating communities has a small
audioconf{erencing room, seating up to 15 people, equipped with six microphones and one
loudspeaker. For a two-year trial period this service was provided free of charge by
ENTEL to user ministries. In addition, private companies, e.g., banks, were encouraged
to test this type of service for their purposes.

[nitially, it was planned that the audioconferencing facilities should be linked on a
dedicated basis, primarily to minimize potential technical and operational problems
resulting from channel switching. The size of the communities and the conferencing
traffic they could realistically generate caused the design to be changed to provide the
more economic shared use of the channels with the regular telephone services.

Technical problems have plagued the VHF sites, and for ali practical purposes they
were never able to participate in a meaningful way in the teleconferences. The equip-
ment locally avaiiable to ENTEL did not stand up to the humid weather. It also is a
heavy power consumer, and thus not very appropriate te the local conditions, where
power is available only intermittently.

In this project, it was decided not to introduce peripheral equipment such as
facsimile or slow-scan television. Capital, operational, and maintenance costs would be
out of line with local conditions and volume of use. At the same time, however, the
availability of facsimile for transmission of documents probably would have made many
of the sessions more effective and, at times, better coordinated.

Applications

The focus in agricultural development in the project area is on increased production
of staple crops, in particular rice, followed by improvement in the production of other
products such as citrus fruit. Upgrading of livestock production, in particular cattle, is



gaining in importance. A major development plan has been implemented in part of the
project area, providing significant materials and storage facilities, roads and bridges,
and, through RCSP, telephone services, The regional agricultural research and extension
center in Tarapoto is responsible for agricultural development in the area (except for
Tacache), including supervision of £xtensiocn agents, technology transfer, and commu-
nications.

Each rural earth station has an agricultural extension office, staffed as follows:

Personnel Juanjui  Tocache Saposoa

Extension agent
Exrtension technician
Administrative

Total: 12

o=
w ‘,._._.._
W ’v—-r——r——

Three VHF sites have an extension technician. Bellavista is a more important site
and has four extensjon technicians in addition to one agent and one administrator, The
main sites are alsc responsible for an additional |8 extension offices within their
districts. The extension method in the area consists of training and visiting farmers.
Additional 2xpertise in areas such as artificial insemination is brought in from Lima.

To implement and promote the audioconferencing service of the project, technical
assistance staff and the telephone company's social program office staff work Closely
with representatives of the development sectors to develop appropriate audioconfer-
encing techniques as well as appropriate teleconferencing plans. The regional RCSP
office in Tarapoto helps users to prepare and distribute print materials and to coordinate

and schedule events, The Lima projec: office coordinates activities with the national
government agencies and organizes and plans specialist sessions originating from there,

In 1984, 240 audioconferences were conducted. Education was the subject of the
greatest number with 107 teleconferences followed oy health with 101 and agriculture
with 32, In 1985, teleconferencing use almost doubled to 410 sessions. Education was
the subject of 113 sessions, health of 87 sessions, and agriculture 55 sessions. The re-
maining sessions in 1985 were conducted by ENTEL or represent a few special activities
which do not fit into any sector directly.

Use of Audioconferencing by the Agricultural Sector

I

about one hour each, Cver three months the system was not used because of technical
failures and a strike. Discounting those months, there were audioconferences anywhere
from three times (August, September, December) to nine times (February) per month,
Monthly attendance varied from 176 to 21 participants, with an average of |3 partici-
pants at each session. As 3 general rule, agricultural extension agents from surrounding
centers would come to the conferencing sites to participate. Those centers do not have
telephene services, and coordinating their attendance was cumbersome,



Of the sessions, 13 can be categorized as training sessions, seven as administration
and coordination sessions, and 12 as informational or promotion sessions. Four sessions
focused on crops such as corn or soya, fise on rice production, nine on livestock, 11 on
rural development, and one on extension techniques. The remainder were planning and
administrative sessions. Most sessions, however, had overlapping content and objectives.

Three of the sessions originated from Lima, the remainder from within the region,
largely Tarapoto. [t had been hoped that a work plan could be developed which would tie
the teleconferencing activities directly to the supervision and in-service requirements of
the field agents and agricultural cycle. In 1984 the newness of the system, technical
problems, and labor relations mitigated against such applications. The five sessions over
a six-month period related to rice production, however, dealt with issues ranging from
soil preparaticr and transplanting to storage and demonstrated the usefulness of audio-
conferencing for agricultural extension work.

In 1985 the agricultural sector realigned its audioconferencing activities and inte-
grated them into ongoing adminictrative and technical work. Hour-long scheduled con-
ferences euch Friday umproved coordination significantly because they provided a focus
around which extension agents and otner staff planned their work. Because these
sessions now are part of the ongoing work flow, actual field problems and issues are
discussed in a timely manner. The increased and regular use of the service can largely be
attributed to two factors. One is familiarization with the service, and the other is the
presence of a supportive senior official at regional headquarters.

The 55 agricultural sessions conducted in 1985 have been classified by the par-
ticipants as training (45), coordination (6), and administration (&), Twenty-five sessions
originated from Lima and 30 from Tarapoto. This shows that the resources and informa-
tion available to extension agents zre Secoming increasingly more acvancsd, diversified,
and up to date. This allows them to deal locally with more complex problems,

The 1985 conferencing schedule shows encouraging and regular use of the service,
with approximately one session per week. In the previous year agents had commented
that the sporadic scheduling of sessions prevented them from attending sessions because
they planned and scheduled farm visits ahead of time and traveled extensively, which did
not allow them to participate in sessions on short notice.

The 1985 sessions also have overcome some of the other drawbacks of earlier
sessions, which often consisted of lectures with questions at the end. In 1985 pro-
gramming methods involved the agents in problem solving or field "laboratory" follow-up,
thus orienting the sessions more toward field issues and problems.

Use of Audioconferencing by Other Rural Development Sectors

[n addition to the sessions organized by the agricultural sector, which included the
broader topic of rural development, the health and education sectors also organized
sessions related to child health, including growth monitoring, preparation of nutritious
food, diarrhea control, and vaccination. In 1984, 34 sessions related to rural development
were conducted using a total of 36 hours and included 658 participants. These sessions
were closely related to the rural development sessions conducted under the auspices of
the Ministry of Agriculture and show that field agents of different ministries have at
times overlapping responsibilities.



Use of the Telephone' Services by the Commercial Sector*

The public telephone service was quickly adopted by the business community in the
region. Over 5,800 public calls per month were made in the first year of operation,
Twenty-two percent of the calls were made for business purposes. Of these, only two
percent were made for government purposes. The percentage of business matters dis-
cussed during telephone calls is probably much larger, because business often is con-
ducted with personal friencs and family, but the call probably would be categorized by
the respondent as "personal."

Communications as a substitute for travel is a significant factor in system utili-
zation. Sixteen percent of survey respondents indicated that their calls were sufficiently
important to warrant personal travel if the service were not available locally. Seventy-
two percent said that alternate forms of communications would take from one to fiva
days, if possible at all. More than four percent of the telephone users (or about 3,000 >f
those making calls in 198%4) traveled more than 20 kilometers to the telephone offices.
This shows the importance of telephone service in the personal and business lives of the
region. Not only does telecommunications save time and effort, but people are also
ready to spend time and money over and above the cost of a call to use the telept.one.

Results

The potential of the agricultural uses of the Peruvian project was only realized in
mid-1985. Labor-management problems and significant staff turnover did not allow
trained staff to remain in place long enough o impiement their ideas. Nevertheless,
with continued exposure and use, the service now is integrated into the work plan under
new leadership.

A significant outcome of the project activities is the planning by ENTEL of a much
larger rural satellite system for otner rural areas in the country. Plans combine the
public telephone requirements with conferencing capabilities for the development and
commercial sectors. Lessons from RCSP should help ENTEL establish appropriate
parameters as well as appropriate tariffs for audioconferencing because cost and traffic
data are now available. In addition, ENTEL as well as various agriculture agencies have
a geod base upon which to expand and refine projects.

Audioconferencing became the prire commiunications vehicle for all governmental
rural development sectors. Although this is partially the result of the type of system and
the service offered, several contributing factors exist. The audioconferencing service
was free of charge. The telephone service was not. - he lack of discretionary funds for
telephone use obviously limited the use of this service.

* Tne information in this section is from the Florida State University interim evaluation
report.



INDONESIAN DISTANCE EDUCATION SATELLITE SYSTEM (SISDIKSAT)

Background

The primary and secondary school systems in Indcnesia have greatly increased the
number of high school graduates in the country, with over 500,000 students seeking
admission annually to the 43 gover.iment institutions of higher iearning. Only 18 percent
of these graduates can actually be absorbed by these institutions. Others enter private
schools or do not pursue a college degree. Two major chalienges face the Indonesian
higher education system. One is the inability of existing institutions to grow as rapidly
as student demand would require. The other is the uneven development of the newer
institutions, often caused by shortages of trained teaching staff.

The Directorate General of Higher Education (DGHE) has responded to these
challenges with several innovative strategies. To give access to higher education to
larger numbers of students, the Open University was created in 1984. In its first year of
operatior, the Open University registered over 60,000 students. The instructional system
of the Open University relies on print material and a tutor system. To overcome the
uneven development of the institutions of higher learning, the Distance Education
Satellite Systerm, known by its Indonesian acronym, SISDIKSAT, was initiated in 1984.

Technical System

SISDIKSAT links ten university campuses and teacher training colleges, some of
them more than 2,000 miles apart. Each site has a special teleconferencing classroom.
The network consists of satellite links for long distance communications and terrestrial
facilities which bring the signal from the telephone company's eart.. station to the
classrooms. The DGHE has leased from the telephone company two fully dedicated and
conditioried telephone channels between each classroom. One channel provides the
audioconferencing seivices among the sites. The other channel, commonly called the
graphics chainel, can alternate between facsimile transmission, electrowriting, or pri-
vate telephone conversations.

Each classrcom accommodates about 50 students. Great demand for several
Courses has led some campuses to add additional classrooms. Twelve microphones are
distributed throughout the classroom for student participation in discussions. Two
loudspeakers bring the sound from the other campuses. All the classrooms can hear the
presentations or questions from the other classrooms. Usually, the session coordinator
will call on the different classes to contribute.

In addition to the audio equipment, each classroom has three videomonitors, elec-
trowriting equipment, and facsimile equipment for the transmission of documents. The
project's main office in Ujung Pandang also has facilities for the production of teaching
materials using ¢he electrowriting system. Most classrooms are air conditioned.

After the initial testing and break-in of the equipment, the voice channel has
performed satisfactorily with fewer than two percent of all sessions being cancelled
becavuse of technical problems. Several of the causes for cancellation were outside the
responsibility of the SISDIKSAT system. The graphics channel experienced more serious
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and continuing problems resulting from the complexity of switching arrangements and
the sensitivity of some of the classroom equipment. The facsimile equipment has proven
to be much more robust than the electrowriting equipment. The electrowriting equip-
ment is quite sensitive to environmental conditions and operator skills. Use of this
equipment is inconsistent because faculty members are wary of its performance.

Operational responsibility for the network is divided between PERUMTEL, the
national telephene carrier, and the SISDIKSAT engineers. PERUMTEL is responsible for
the overall network, basically from the point at which a signal leaves or enters the class-
room. SISDIKSAT is responsible for the classroom equipment. PERUMTEL has shown
remarkable dedication and support for SISDIKSAT throughout installation by upgrading
its plant to accommodate SISDIKSAT requirements. [n addition, PERUMTEL and SISDIK -
SAT, after trial and error, have developed satisfactory operational procedures which
allow quick troubleshooting and fault detection.

In addition to the main intercampus network, SISDIKSAT operates a rural earth
station sub-project.  The earth station, located in the small rural community of
Wawatobi, is powered by photovoltaic arrays and operate. two telephone channels, one
terminating in an audioconferencing room, the other in a public telephone service for the
community. This netwerk was installed in mid-1985 and is slowly coming into use.

Applications

SISDIKSAT was designed to help overcome the uneven development and limited
teaching resources of the universities, which are members of the Fastern [slands Uni-
versities Association (BKS). BKS itself was created in the late 1970s as a loose or-
ganization for the purpose of pooling resources to upgrade teaching in the region through
joint course development and the sharing of qualified teachers. This was to be achieved
through the development of printed materials and videotapes as well as sending spe-
cialists to different campuses to teach short, intensive courses.

Several of the BKS member campuses have particular strengths and are centers of
expertise in areas such as tropical forestry or fisheries. All campuses have an agri-
cultural focus. The university campus in Ujung Pandang (UNHAS), also housing SIS-
DIKSAT headquarters, is the strongest university in the BKS,

The Bogor Agricultural Institute (IPB), although not a member of BKS, was linked to
the network because of its advanced and specialized resources in agricultural research
and teaching. It also has a strong division in agricultural extension and communications
which is particularly interested in exploring the link to Wawatobi via the small earth
station. [IPB is very interactive with the BKS member institutions, and its faculty
members frequently give intensive courses at BKS campuses. UNHAS and IPB operate a
special graduate student program under which students can obtain a graduate degree
while studying at UNHAS and IPB under IPB staff supervision,

The Courses

The courses delivered by SISDIKSAT are jointly defined and developed by the rector
of each participating institution. The flexibility of the network permits any of the
campuses to originate a lecture and a course as well as for any campus to choose not to
participate in a course if local resources are available.

Il



A typical SISDIKSAT course is a two-hour per week session over |6 weeks and
consists of direct teaching and interaction between faculty and students. Course ma-
terials are prepared by the teaching faculty. Local faculty tutors conduct follow-up
activities, grade papers, and evaliate student performance. Students receive credit from
the hcme campus. Additional sessions between faculty and tutors are encouraged so that
the tutors ultimately can take over the teaching of a given course and SISDIKSAT
courses can become more advanced. This helps BKS members in the short term to
improve the quality of teaching on its campuses and in the long term to upgrade local
faculty to make the campuses more self-reliant.

The 1984 Experimental Semester

A statistics and a food sciences course were taught in the experimental semester.
The first course originated from UNHAS, the second course from the Manado campus.
Six hundred students participated.

The courses offered valuable feedback to SISDIKSAT personnel regarding training
requirements, presentation styles, interaction, and appropriate print materials. They
also offered administrative insights into scheduling, materials distribution, test de-
velopment, accreditation, and inter-campus coordination of academic calendars.

First Semester 1985

The two experumental courses were repeated, and eight full courses were added as
well as several professional seminars. The Open University also used two two-hour time
slots for work with tutors. Course and seminar topics related to agricuiture during this
semester included basic science, resource eccnomics, statistics, cattle breeding, fishing
gear, poultry production, basic forestry, basic ecology, human ecology, and natural sci-
ence. These courses originated from five different sites, with IPB and UNHAS offering
most of them.

Because of various administrative problems as well as a certain wariness about the
system's technical performance or -zlass cancellations for other reasons, fewer than 500
students on the average attended these courses per week, It is of particular interest to
note, however, that the large majority of students who did attend were students at the
most rural and underdeveloped campuses.

August-December 1985

Beginning in August 1985 there were 17 SISDIKSAT courses, plus regularly sched-
uled seminars in nutrition and a doubling of system use by the Open University.

SISDIKSAT operates for about 70 hours a week, of which roughly 50 hours are used
for teaching, tutorial support, and seminars. The remainder of the time is used for
adminijstrative meetings, system coordination, and check-out. The first hour each day is
used for meetings between the eastern-most campus of the BKS network and its branch
campus. Because SISDIKSAT covers three time zones, no other campus is active at that
hour. Courses taught in this semester included basic natural sciences, methods of social
research, macroeconomics, resource economics, industrial law, technology of cattle
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production, basic ecology, theory of adult education, social system of Indoresia, sta-
tistics, metheds of fishing, fish diseas2s, food science, animal physioiogy, soil science,
agrarian law, and criminal law.

The courses originated from seven different sites. Ujung Pandang offcred seven
Courses and IPB three. Participating campuses (excluding the Crigwating site) ranged
from three to six. The two law courses were conducted by special request between Ujung
Pandang ang one small campus.

Student attendance at SISDIKSAT courses has grown over the semeszer with an
average weekly attendance in August of 455 students and in October of 2,683 studer:s.
Almost 90 percent of the courses offered were successfully delivered in Octoker, indi-
cating an encouraging trend toward declining numbers of course cancellations. Less than
ter. percent of the cancellations resulted from technical problems of the audiocon-
ferencing channel.

The series of professional nut-ition seminars initiated in this semester achieved a
solid following of faculty, students, and outside professionals. Between 100 and 200
people at about seven sites participated in each session. The sessions, originally planned
to last one-and-one-half hours, have been expanded to two hours to provide more time
for questions and discussion.

Resuits

The rather dramatic increases in student attendance in SISDIKSAT courses, the
increasing numbers of courses offered, and the significant decline of cancelled sessions in
the last semester dernonstrate that the audioconferencing system is offering a reliable
service that meets the needs of students and campuses. Although no comparative
student performance data are available, the increasing student numbers suggest that
students are learning from the audioconferences and print materials offered This means
that adequate distance teaching is possible in Indonesia via audioconferencing at rela-
tively low cost, since most lessons are conducted Mive" by the lead teacher, It alsc
appears that teaching is adequate without electronically transmitted visual support when
tutors and print materials are locally available to tte students.

The SISDIKSAT project is a model for higher education in agriculture. It is par-
ticularly useful for developing countries where agricultural research and expertise are
limited. Interactive systems, compared with broadcast systems or "one way" systems,
are attractive for two main reasons: 1) the number of participants/learners is usually
limited and does not warrant the expense of broadcasting (program production plus
distribution) and 2) graduate and professional learners like direct access to the expert for
asking questions.

The SISDIKSAT project also is a vehicle for upgrading staff skills and knowledge at
underdeveloped campuses, which can then take over the teaching of basic courses leaving
SISDIKSAT to offer more advanced and specialized courses. This is different from the
anticipated model which saw SISDIKSAT s a means to iree the campuses frem the need
to build expertise in all areas and thus allow them to concentrate on selected fields of
particular relevance. In the current model, SiISDIKSAT is a transitional service he!ping
campuses to balance their teaching, research, and expertise. Nevertheless, one could
weil imagine new and additional instances in ‘which an expert from one of the regional
agricultural research institutes teaches a research course to students at campuses
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throughout Indonesia and elsewhere. Such sessions not only would upgrade faculty and
student krowledge and skills but also would help the researchers to better understand
local factors and conditions. This in turn could lead to advanced research more appro-

priate to the diversified conditions of the country.
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UNIVERSITY OF THE WEST INDIES
DISTANCE TEACHING EXPERIMENT (UWIDITE)

Background

The University of the West Indies system has three main campuses in Jamaica,
Barbados, and Trinidad as well as extramural centers throughout the region. The Uni-
versity's Faculty of Agriculture is located on the St. Augustine campus in Trinidad as is
the Caribbean Agricultural Research and Development Institute (CARDI), which grew out
of that faculty.

In addition to providing on-campus training for agricultural students, the faculty
offers shorter diploma courses, conducts field research on other islands, and provides
assistance to the rninistries of agriculture in the region. This suppert includes transfer of
agricultural techniques and technolcgies or extension methodologies. At present UW]
operates a regional USAID-financed agricultural extension project in several of the
islands with limited staff on Dominica, St. Lucia, and Antigua in the eastern Caribbean.
CARDI's role vis-a-vis the national governments is similar, but CARDI has more direct
representation on the islands in terms of staff and field activities.

Technical System

Beginning in April 19383 UWIDITE has linked Jamaica, Trinidad, Barbados, St. Lucia,
and Dominica and, since September 1984, Antigua, into an audioconferencing network
with conferencing rooms at the University's facilities on each island. Each room can
accommodate up to 20 students and contains peripheral equipment such as slow-scan TV
transmission, an electrowriter, and, on the campuses, computers. Each classroorn has
two loudspeakers and six microphones for the audioconferencing portion of the network.

The network is leased from the telephone carriers in the region and uses satellite
and terrestrial links. UWIDITE rnaintains the classroom equipment and operational
control. Only one channel is leased, requiring that it be shared between voice and
graphics or data communication. The system has developed into a reliable service, with
only occasional failures c¢r fading at individual sites. The peripheral equipment, however,
is not reliable enough for lecturers to use them alone to provide visual support. The
Classes rely more heavily on print materials which are mailed before the sessions and
distributed when the lecture is transmitted. It appears that among the peripheral equip-
ment the slow-scan TV is most reliable. Computer linkages have not yet been suffi-
ciently developed to allow the computers to be evaluated.

Applications

Between September 1983 and March 1985 the UWIDITE network was used for a
total of 2,058 hours for various teaching and administrative functions. Of those, 46.5
hours were used by the Faculty of Agriculture and CARDI. In addition to these strictly
agricultural applications, another 36 hours were discussions ranging from nutrition to
social welfare which often included staffs of the ministries of agriculture in the islands.

15



For network usage for agriculture and social development, by site, year, number of hours,
and iopic, see the following tables.

NETWORK USAGE FOR

AGRICULTURE
Year Topic Site Total Hrs.
83/84 General agricultural discussions All sites 7
83/38%  CARDI All sites 10.5
84 Agricultural extension Jamaica 6
Barbados
Trinidad
84 Student research/support Trinidad 3
Barbados
Jamaica
84 Zoology Jamaica 8
St. Lucia
85 Integrated pest management All sites 6
85 FARMTECH '85 All sites 6
TOTAL 46.5
NETWORK USAGE FOR
SOCIAL DEVELOPMENT
Year Topic Site Total Hrs.
&3 Primary health care Jamaica 2
St. Lucia
83/84  Fertility management All except 4
Trinidad
34 Food and nutrition All except 27
Barbados
84/85  Social welfare All sites L
TOTAL 37
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Student Research Support

Agricultural students are encouraged to conduct part of their field research outside
of Trinidad. The system is used to guide and direct student field research, This remote
supervision improved the quality of the research and saved time tecause supervision did
not depend on the mails. [n addition, students who had returned from field research held
a conference with agricultural staffs on the islands where they were working to discuss
results of their analyses.

Zoology and Integrated Pest Management

Two programs were developed from Jamaica. Zoology was especially requested
from St. Lucia, and a program on integrated pest management (IPM) was developed as a
result of interest on all the islands. Participants in these courses included supervisory
and field staifs of the ministries of agriculture and health; the IPM course drew over 40
participants for six weekly sessions of 90 minutes each. Two two-hour sessions provided
feedback and allowed for future planning. The lecturer used the slow-scan TV equipment
extensively znd with good results but did not have the confidence to use the clectro-
writer, He b>repared and distributed supporting print materials. The participants re-
ceived certif.cates of participation. A second course is in the planning stages and will
include the commercial pest control people. The lecturer intends to continue using the
UWIDITE system on a part-time basis to review and reinforce integrated pest man-
agement methods with participants of the certificate program,

FARMTIZCH '85

The use of UWIDITE by the Faculty of Agriculture was most highly visible during a
major regionsl exhibit and seminar in Jamaica called FARMTECH '85. The Extension
Department arranged for speakers at the seminar to repeat their papers and discuss them
via UWIDITE with agriculturalists on the different islands. The project was a big suc-
Cess, with an average of 15 people attending each session at each site.

This project was carefully planned and included local organization on the different
islands to ensure attendance and the orientation of the presenters to audioconferencing
techniques. Participants were particularly pleased with the opuortunity to ask questions
and discuss the papers with the speakers themselves.

Caribbean Food and Nutrition Institute (CFNI)

CFNI organized a series of in-service nutrition education programs for Ministry of
Health staff working in nutrition-related areas but lacking proper nutrition training. The
first course in 1984 had 27 participants. On each island trained nutritionists were chosen
as coordinators for locai activities, including participant recruitment, materials distri-
bution, preparation of nutritional profiles, organization of local discussions, and
quizzes. The course was taught by a team of nutritionists from different islands. A
CFNI-prepared booklet was the basis for the eight-week course which also made signifi-
cant use of slow-scan transmission. The course provided an opportunity to assess the
strengths and weaknesses of the booklet for future sessions and to involve participants in
in-depth nutrition discussions that would not have occurred without UWIDITE.
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The CFNI course participation increased with subsequent series, indicating a need
and interest in the region. Course revisions included student case studies of national
nutrition issues. No student fee is charged for the course. If CFNI offers its diploma
Course via the system, however, a fee would be charged.

Results

The Faculty of Agriculture, located on the Trinidad campus, unfortunately did not
use the UWIDITE system to the degree expected or hoped. Many factors contributed to
this, including Trinidad's poor domestic telephone link which inhibits satisfactory audio-
conference communications. The faculty was initially quite interested and held a local
planning workshop on the use of UWIDITE for agriculture; however, it was short of per-
sonnel. If its requests for staff support to coordinate UWIDITE activities had been
successful, a different picture probably would have emerged.

Those uses that were made of the system, however, are quite varied and show ways
in which faculty could accelerate outreach activities. The Faculties of Education and
Medicine, which have continuously participated in UWIDITE, have redefined their out-
reach strategies. They are offering increasingly broad services to the participating
countries, particularly in support of professionals practicing in the field. The Faculty of
Agriculture could build on their experiences for future plans.

18



"~ ANALYSIS OF THE PROJECTS

The three projects snow a great diversity of audioconferencing uses in agriculture
and rural development. The Indonesian project, with its focus on distance and higher
education, is an example of applications for agricultural research and training. 1t is par-
ticularly encouraging to see both national and regional resources and expertise being used
in Indonesia. The satellite system, therefore, acts as a real catalyst for the strengthen-
ing of domestic institutions and resources related to agriculture.

The other two projects are more extension oriented. In 1984 the University of the
West Indies assisted the Agriculture Faculty in bringing university resources to the
agricultural communities in the region. Its use of the system for academic purposes was
limited; however, the outreach function of the university is very important for the
university and for agriculture throughout the region. The Peru project is a true extension
project where the participants are field staff and their supervisors, with occasional
support from universities or research institutions.

In the West Indies and Peru projects, audiotelecoriferencing has been demonstrated
as a potentially important tool for the management of agriculture projects and for in-
service training. However, additional projects need to explore more fully the program-
matic and administrative implications of such systems,

The projects are confirming early assumptions that programming for audiocon-
ferencing is inexpensive and requires hasically expertise in teleconferencing techniques,
print materials, and coordination. At the same time the projects demonstrate the
importance of advance planning. They also point to the need to analyze activities to
identify areas where teleconferencing can be an asset.

Although some of the functions performed by the audioconferercing system can be
done by broadcasting, audioconferencing is particularly appropriate for in-service
training. Feedback from participants of the sessions, however, reveals strong support for
the conferencing sessions because they create a sense of belonging to a larger group
which, given geographic and financial realities, does not often get reinforced. Although
rural agents may not always ask questions, they like the fact that the possibility exists.
Conferencing techniques which draw everybody into the discussion can be effective if
planned in ways which do not embarrass individuals. The audioconferencing system in
general got high marks from users for giving them a greater sense of professional status.

A main aspect of audioconferencing is the multipurpose utility of the network. It
can handle many of the functions which are key to the effective management of an
organization. These range from the development of long-term work plans to the co-
ordination and review of specific activities, to building an operational team, to in-service
training. Operational and technical constraints of the West Indies and Peru projects
prevented the demonstration of the full potential of audioteleconferencing systems.
Despite this, the technology appears to have taken hold, and usage by the agriculture
sector is increasing and improving.

Although at this time audicconferencing has been showi to improve the internal
effectiveness of extension services, it cannot yet be said what effects it might have on
agricultural production itself. Anecdotes exist, but more observations and quantitative
data are needed to make a solid case.
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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:

o

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

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

Distance Education via Satellite in Indeone.ia, Shaw, W. D.

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

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

Training for Technology Transfer in Telecommunications Support Projects, Tiet-
jen, 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 Sateilite Program reports available are:

Telecommunications Services for Agriculture and Rural Development: Experiences
of the AID Rural Satellite Program

Telecommunications Services for Health Care: Experiences of the AID Rural Satel-
lite Program

Peru Rural Communications Services Project: Final Field Report

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 of 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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