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INFORMATICS AND TUNLSIAN DEVELOPMENT

1. The Govermment "f Twmisia Proposal for Informatics Cooperation

This report represents the findings and recarmendstions resulting from
our three week mission to Twrdsia for "Project Development and Support Assessment
of Turisia Science and Technolegy Proposal", The temms of reference of our assign.
ment, under USAID Work Order 298-0035, are given in Appendix A,

The Government of Twmisia (GOT) proposal for informatics cooperation mmder
A.I.D. development assistance was first raised, and then only briefly listeq,
under paragraphs 4 and 5 of the 7 November letter from the Turdsian Secretary of
State in charge of International Cooperation, to the A.I.D. Director in Tud sia,
Yr, J., Phippard: )

' "t Financial contribution to the construction and equipment of
I.R‘s.I.T.*m $2 Mﬁ.llion
Je Financing of studies carriec out by the Umiversities and
experts and all technical assistansce required to establish
ColeTe mmm $1.5 Milldon ®

Subsequent discussion with Tunmisian suthorities, confirmed in the meeting
with ¥r. H. Bourguiba, Jr., (specizl advisor to the President) indicated that this
request included support for the C.B.M.I.'s major effort of diffusion of M CrCe
computers to the secondary schools and ¥jumior colleges". ‘

In our final meeting, after our extensive visits to the various facilities
and institutions, Mr., Bourguiba, Jr. stated that they were open to our suggestions
for cooperatien in the whole range of informaiics development as explored in '
our review, .

Accordingly, we present here a review of the full spectrum of Turmisian
activities in informatics as we were able to see them, together with our findings
and recommendations for priority projects for donor investment within the GOT
proposal frameworke.

*See Appendix B for a list of abbreviations.
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. 2., The Goverrment of Tumisia Informatics* Envirorment

We were ablo to visit the principal Twrisian institutions which deal with
policy, coordination, applications, research; education and private sector issues = .
involving informatics in Tumlsia and met many of the key participants in the system,
¥e will try to provide below a furctional description of these various elements
and of their interactions and coordination, leaving our commeants, conclusions and
recommendatinons for subsequent sections of the report.

One rmust start by recogmizing that there is clearly a widespiead and sincere
expression of enthusiasm for Twrisian mastery of the entire field of informatics
based upon a recogrmition of its indispensatiiity for future development of almost
all sectors of Turdsian society. This is expressed at 211 levels of the structure
from the highest goverrment levels on down, so thet one observes a wvery high priority
attached to informatics developments and applications and a desirv to make resl
pProgress and to do so with all deliberzte speed.

While Turlsia has given high level govermment support to informatics develop-
ments in the past, as witnessed by their active participstion in international
forums such as the Intergoverrmental Burssu for Informatics (IETL), Unesco. and the
Joint IEI-Unesco SPIN Conference (Strateglies and Policies for Informatics, 1978)
and their creation of such important national institutiocns as the CNI and he
National Commission for Informatics (c. 197+), it is fandamental to this discussion
that a new impulse of interest and a high level decizion to attach real priority
to this area has been underway for upproximately the last two years. This impulse
eminates from the prime movers in the goverrment who clearly support the immovetive .
efforts now underway. The recent political and structural changes and priorities
reflect thelr desire to accelerate Tumisia's progress and position in the world
scene, employing informatics as a vector in develomment, i

In parallel with this commitment 435 the realization that the sow-czlled "new"
informatics , exploiting recent technological developments in hardware and softe
ware, namely the "micro-computer revolution®, require new =approaches o fully
realize the micro-computer potential for society. The creation of a number of -
new institutions and the thrust of the GOT proposals for support reflect this
innovative impulse.

The C.B.M.I.*y directed by Mr. M, Latirl, is an impressive new development
active since November 1984, It is endeavoring to expose the broadest possible
commurdty to the potential of micro-computers for a range of popular applications
in which education has a privileged central place. Operated under the aegls of
the Minister of Secondary Edication, it has rapidly acouired an eclectic collecticn
of "micros" contributed by many sources and of many types frem the U.K., France,
Japan and the U.S., together with the well-known popular software packages from
primarily U.S. origin modified enroute in France, including dBase II, Lotus 1-2.3,
Multiplan, Frameworiz, stc.

* The term informatics, widely used in Tumdisia as it is in Europe, has not yet
achdeved widespread recogmition in the U.S. Adapted from the French "Informatique',
it means not only the subject of cumputer science and technology but encompasses
the broad area of information processing applications as well. It easily lends
itself to further qualification such as telematics where computer-communication
interfaces are concerned.

** A list of &ll orgarmizations visited and their key personnel is given
in Appendix C. .
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Through Affiliations with ths two pllot Lycees (Bourguiba and Ariana * ) and
supported by an active Task Force drawn from various levels of the education
comrurd ty, C.B.M.I. has been asble to introduce a small but growing mumber of secondary
students to hand.on familiarity with the micro-computers (literacy) as well as .
introducing computer assisted instruction (CAI) in certain limited areas of curricula.
Open actess of the Center to youth and the "grande public® is another important
hallmark of the effort, aided by the central locatior in downtown Turds.

C.B.M.I. is now embarked on "Project 500 micros™ (already overtaken by events
o as to aspiie to 1,500 micros) which involves the diffusion of its pilot activities
to some 45 other sites in the country involving 15 lycees (out of 300 in the country),
15 Judor culleges or other institutes of higher education, and 15 clubs for young
people,

In the field of Migher education, the GOT has had & long standing focus on
informatics training at the University in the Faculty of Science's Department
of Computer Sciences (Science de 1'Informatique), The full 6 year cycle of this
department, leading to a master's level degree provides a classical traiming in
computer sciences and many of the graduates of this program now occupy important
posts throughcut the structures of the goverrmeat and the Private sector often going
on for doctoral work in the U.S. or France. ’

However, concern regarding the growing demand for informatics speclali sts** —_
and impatience with the relatively small output from this department, as well ss-
with the curricula end orgarmizational structure, have led the goverrment authorities
to create new institutes to accelerate this traiming along more technological ard
practical lines. ZNSI in Turds end MIT in Monastir are two of these new "stand zlone"
institutes , the latier in ihe process of transition from the Faculty of Science in
Mouastir., All of these instituidons are experimenting with the introduction of
micro-computers in their instruction, research, and laboratory work as are severa..
other instltutes such as those dealing with public acministration (gestion),
teacher techmical iraiming and the engineering school, ENIT.

Serving the entire higher education commurity is the University Computing
Center (Centre de Calcul) which has a substantizl capacity mainframe (VAX/780)
which provides access on-line to a broad commumity of users via 30-odd terminals.

The above mentionted institutes, together with several others serving to train
people in other techmical career tracks (viz. agriculture, architecture, commerc’al
studies, etc. ) are also cand®dates to receive micr-computers for their training
needs in the overall diffusion effort of C.B.M.I.

* These two lycees are exceptional and merit approhation. The students for both

are the highest scoring students aggregated from 211 of Turdisia after an examination
to 211 6th grade students. Ia addition to the emphasis on science and technology
both lycees are introducing micro-computer equipped classrooms. Ariana Lycee 1is
further distinguished becauss all techmical subjects are taught in English and CAT
programs from BBC/Acorn are being used to teach Math and English grammar, with ,
apparent success. ~ |

**Although we inquired widely regarding data on the supply-demand aspects of '
informatics manpower, we received only anecdotal information pointing to a felt need:
for well trained professionals on the one hand and a broadly literate base in —
meny professions fariliar with computer applications. Some stated their capacity ;
Lo utilize all the highly trzined people currently available. \

]
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'The CNXI 1s the formal govermmental stricture representing informatiecs in the
more traditional sense including large scale data processing, although it does have
a flexible administrative structure as a para-statal corporation headed by a Presidenta
Director-General. In addition to assisting govermment bureaus to marage thelr data-
. processing tasks until they have their own facilities and providing advice to other .
- agencles for procurement, CI serves as the secretariat for the National Commission

of Informatics and 1ts various committees and is also designated as the offgecial
focal point for GOT adherence to international programs end organizations such as .
I=I and Unesco's new Intergovermmental Program on Informatics. Further, it exercifes
an importent reviewing function for the general acoulsition of ~omputers in the
country, This latter function, originally created to ascist orgasizatins to aveid
making possible errors in computer purchases, has, we learned from several crities,
recently contributed to a bottleneck delaying the timely provision of micro-computers
by vendors to customers in the private sector.* The CNI has an additional budlding
besides its main computer center which houses facilitles for z1l levels and sizes of
training courses of short and medium term duration. They apparently carry out a
sirilar decentralized program at facilities in other parts of the country., Main.
tenance of computer hardware is one of the key areas for iraiming in tids program

a recent regional activity on this subject supported by IZI was conpleted at CNI
during our stay. Finally, some efforts of CNI are underway in development and
standardizetion, especially in Arabization and telecammurdcations. Some contact
with U.S, institutions (e.g. UCLA ) extst, based primarily on personal contacts.

As for national coordination, there are a mmber of long standing and effective
elements. Those institutions reporting to the Mimster of Figher Education and
Scientific Research ac'leve their coordination via a com-ittes of that mristry. The
CiI is well placed for coordination with other agencies since its charter places it
under the office of the Prime Minister and they staff the National Commission for
Informatics which he chairs, The Prime Minister's annual report to that comrission
provides & remarkably thorough national state of informaiics statement on problems,
accomplishments and future directions desired and plans and priorities. In addition,
the Kational Corrrission has also coordinated a 5 year informatics plan (1931-1985)
and is working on the second plan which we understand will be integrated with the
7th National Development Plan, under the supervision of the Mimistry of Planming.

Nevertheless there has been a concern that the above mentioned mechardsms
have not been sufficiently timely and coherent to respond to the rapid dynamics of
the infomatics develomments. Consequently, the same recent impulse of priority and
moderrization referred to earlier, has led to the establishment of a more action-
orlented ministerial committee known as CIFIT, chaired by the Prime Minister, with
¥r, Bourguiba Jr. as spokesman, which meets frequently and oversees progress in
coordination and implimentation of informaties plans.

Within the last year, based upon activities led by Mr., H.Bourguwiba, Jr., and
with a supporting team of serdor advisers, a new and promising institution has
emerged which is expected to play a key role in bringing the overall Turdsian
informaties envirorment into prominence. This is IRSIT, which is the French acronym
for the Regional Institute for Informetics and Telecommurications.

* In general, the goverrment is alert to the need for greater flexibiliiy in this
area and has already made large reductions in custom duties on micro-computers and
is working on easing other regulations. Nevertheless, finarncial restrictions do

apply to acquisitions in order to conform to pollcy of * central bank foreign currency

quotas,
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IRSIT, while sti11 in a formative stage of development, is being designed
for an already acquired atiractive 7 acre site on the outskirts of Turis at LeSucrs,
The basic objectives for IBET includes ,

o Providing a regional framework so as to achieve informatics cooperation in
the Arab, African, and Islamic regions. L

o Arabtization of informatics and the promotion of the Arabic language via informatd

o Develop informatics in all sectors where its impact is expected to be sign-
ificant such as education, commmications, information and industry,

© Promotion of the informatiecs industry in the region.

o Provide a center of excellence, where relevant information is collected, selected
and diffused, and provide databanks on technology, research, ete, for the regional
commuity.

o Provide a forum for exchange of ideas.

o Assist in norms and standards, . '

o Provide a post-university research and trasiming cénter and otherwise stim-
ulate research.

o Develop a telecommunications network to link research facilitles in Tumisia
and in the regional countries, and via satellite research facilities and data banks
in the U.S. and Europe.

Regional and intermational contacts have been made on behalf of IRSIT and
efforts are underway in a mumber of areas of cooperation. In line with the ultimate
aim of having IRSIT serve as the main catalyst of Tumisian Informeics, there are
links with the other institutdonal elements described above including C.E.M.I.,
ENSI, ENIT, CNI and close coorcéination with CIPIT.

Finally, in describing the overall Tunisian informatics scene one should
not ignore the private sector. This includes the vendors of hardware and software &s we.
as the increasing population of professionals working in informatics and applying it
in commerce, industry and the professions, Efforts ere underway to stimulate these
areas in line with broad goverment rolicy, including encouragement of investment
through meny incentives sparked by the Investment Promotion Agency (API). The limiting
factor constrairming demand growih of informatics applicetions and acquisitions is,
of course, the cost, exacerbated by import restrictions determined by fiscal policy.
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« Potentizl of ﬂue':&mcmputer Revclution" for Assisting Development
in sla S ———

r———,
P———.. -

It is widely recogmized that the technological development of micro-computers
(L.e. powerful computers based on high speed micro-processors with large internal .
memories, rapid-access, high -capacity disk storage and with costs a fraction of
earlier comparahle capacity computers) represents the first significant technologicsl
advance which a developing country can assimilate and exploit with a relatively
low carital investment and without extensive prior knowledge or involvement 4in
prior technologies. As stated by a serdor A.I.D. official, " ,..Our experience
has been that developing countries are able to use very advanced technologies
(6ege micro-computers) and, in effect, skip over the years of learming process," *

Ttis opportumity for LICs to utilize information at the szme level as in developed
countries is the basis for mumerous irdtiatives by donor orgerdzations to LICs and
by LICs themselves, (1)

Unfortunately, this new technology represents not only zn opporturdity, if
properly exploited, but a threat, if ignored. The widespread and increasing incorporati
of rdcrowcozputers in commerce, industry, and even the social abric of developed
countries represents a major technological advance and an inevitable social change,

If an LIC feils to take advantage of the opporturmity that i cro-camputer technology rep
resents, its level of develomment ia relation to. developed countries will be signe
ificantly lowered. (2)

The Director-General of Unesco, Mr. A. M. M'Bow, has stated: ™ Infommatics
opened up such tremendous vistas for modern societies that army failure to master
it would mean 2 life of permanent subordination. For informatics is more than a
form of power; it is a power system. The technology which it involves is not Just
one form of technology among others, but an abtility to make use of other technigur s,

10 give or to refuse access to a whole range of scientific data and knowledge and
thus to design new models nf development." (3) :

Dr. Mohan Munasinghe, Chairman of the Sri Lanka Computer Technology Council and
Serdior Znergy Advisor to the President of Sri Lanka included ihe following corments
in Ikis welcoming address at the First International Symposium on S cro~.computer
applications in Developring Countries*%eld in Colombo, Sri Lanka, November 19843

".oo If we examine the evolution of human society, the spear is-+he nomadic
hunter's implement, the plough symbolizes the farmer, and the lathe represents the
industrial worker. In the same veln the computer is the tool of the thinker, because
it will greatly enhence human brain-power, just as mackines now amplify our muscle
power, In the highly competitive world marketplace of the future, knowledge will
increasingly become the basls of national power and prestige--more so than arms,
or natural resource. The power of the microchip will outweigh the power that grows out |
the gunbarrel. Therefore mastery of the computer is viial for us...let me now
briefly turn to our own hopes and expectations for computer development in Sri
Lanka. These aspirations have much in common with those of other developing countries.
We in Sri Lenka hope to rapidly modermize and transform our society, and help this
nation stride confidently into the 21ist century, by using the computer to enhance the ..
thinkdng power of our richest resource, a well educated and youthful population,

.« oWorking level operational efficiency and quality of work will 2lso improve. Better
application of computers to science and technology will enzble the intellectual
community to erhance their contribution to national development. "

*¥r. Curt rarrar, former Deputy Admirdstrator for Reseaxch, A.I.D., in a hearing
before the House Sub-committee on Scientific Research, 1982,

*#*This Symposium was jointly sponsored by the Goverrment of Sri Lanka and the NRC's
Eoard on Sclence and Technology for Development supported by A.I.D.'s Bureau for S&T
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The contribution to develomment that would result from computer literacy and
widespread use of micro-computers in Turdsia can only be projected based upon
experience in the developed countries (the programs in infommatics in LICs are
relatively new,) One of the wdque characteristics of ricro-computers is that they
are "ctand alone" devices. The user must learn to solve computer problems indepen~
dently, This encourages the development of independent tkinking, problem solving
atditudes and entrepreneurship, (4§§Therefore, it 1s important that in the develop-
ing countries: (z) the analysis and systemization that occur when computerization
takes place be recognized in itself zs z most slgmificant contribution 4n '
accelerating the rate of their economic an’ social development. " (5)

Szsel on results in developing countries, a broadly camputer-literate population
should stirmlate wide improvements in the admimistrative and techrical procedures
utilized in goverrment, commerce and industry. It should result in the establdshe
ment of mmerous rew enterprises, increase the efficiency of existing establishments
end produce an important increzse in the growth of the economy. Foreign investment
should be attracted by growth in new enterprises, the increased general efficlency
and relatively low wage rates in Tunisia. (6)

Turdsia is currently mamufacturing a mmber of components and products for export,
In an informatics-oriented enviromment, manufacturing for export should be one of the
faster growing segments of the economy. One of the by.products of a rapidly gToW=
ing economy is a shortage of trained manpower, which in turn stimulates traiming of
the Mless emvloyable”,

There would not seem to be a2 single area of development in Twdisia that would
not be impacted by widespread use of ricro-computers. They are currenily being used
in develoring countries to improve and advance programs in health, agriculture,
energy, ocucation..in fact in every sector. Unfortunately today the extent of use
in LICs is sti1] very lirdited.

Quoting again from Mr», Farrar's congressional testimony, " A more complex issue
is ricro-computer traiming and institutionalization of ricro-computer use, Very
often a micro-computer will be twdilt into a project to solve a particular problem
and then be left without adequate attention. We need to think about long-term use,
trairming people in its use, and the institutional structume in which the computers can
be more fully used. We are aware of this problem, and we expect to pay more attention
to it in the future,”

Our conclusions in regard to the potential of a broad program in computer literacy,
in Turisia are that such a program would be Mghly desirable in any LDC, that Turdisia
is an appropriate country for establishing such a progran (given the infrastructure
and pre-requisites already in place as described in Section 2.), that the socic=-
econcric impact on Turisia would be strong and favorable and that Turdsia would be
an appropriate model for demonstrating the advantages and the necessity of broad-
based informatics programs in LICs.

Suwrdng up, we believe that the Twmisian authorities are on the right +rack
in having recogmized the potentisl which informatics offers to their develorment
and we believe that AID could be helpful in providing the resources to sncourage
them in tkis endeavor, .

Referencas

(1) Among the LICs with current programs for broad-based introduction of micro-
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LK, Findings and Comments of the Mission

) The mission spent three weeks (April-May, 1985) immersed in the Turdsian
informatics enviromment, attempting to make the widest possible contacts with
21l the relevant institutions in the govermment and private sectors, in order to .
satisfy its terms of reference. (A list of places visited and individuals
contacted is gilven in Appendix C. ) We have been accorded the utmost cooperation,
for which we are grateful. ‘

We have the following general commentst
1. The intersst in informatics at all levels and the expressed desire for its mastery
and utilization in Turmisian development is very evident and quite remarkable, High
priority for tkis area of effort is clearly recogmized. Furthermore, we came awzy
from our various institutional visits with a gmt impression of compstence,
industriousness, energy and enthusiasm on the part of all concerned.,

2. There evidently is a widespread belief that Tumisia must accelerate its utila

zation of informatics by all phases of society or it will not be able to compete
and will fall further belind in the development pProcess. As stated, they have no
choice but to movs in this direction or to miss the trein of development,

3. The extraordinary dedication and commitment of Turdsia to the education -of

its youil and to its specialization in science and technology is remarkable., The
fraction of GNP devoted to all phases of education must rank in the upper level for
all developing countries,

L, In spite of these great efforts expended to provide and improve education, the
demands are so great that inadequate conditions often apply, due to the shortage
of school rooms, teachers, teaching equipment (especially involving modern educa
ational technology), etc. Also, cissatisfaction with certain long-standing overly
conservative methods is evident and suggests the need for modern inncvations,

5. Turdsia looks to the U.S. for leaderskip in the science and technology area,
especially concerning informatics, It further admires the progressive image of
U.S. educationzl methods and the general fledbility and innovativengss in our
society. ILinks with the U.S. in all phases of such programs are sincerely.
welcomed. The wider use of English in instruction and research would also be
welcomed and is currently being encouraged. New research and higher education
institutions modeled after U.S. approaches are very much desired, as are other
modern approaches such as greater inter-institutional relations with industry and
extended opporturities of the inmitiatives of the private sector. Opporturities
for cooperation in all these areas are promising.

We have the following specific iomments on the informatics effortss

1. Turisian authorities and education and techrmical personnel truly believe that
expanded informatics activities in diffusing micro~computer literacy, computer
assisted instruction as well as other applications are vital to their development
efforts and that time is of the essence in taking major steps in this direction.
They respect U.S. achievemunts in this broad area and would like to profit from

" increased cocperation and further individual and instituiional contacts.

2. The efforts of C.B.M.I. in generally stimulating +he secondary educaticn system
to utilize micro-computers is impressive and commendable, They have moved rapidly
to utilize effectively their limited supply of hardware and software in the center
and in assisting the 2 pilot lycees (Bourguiba and Ariana). Their dedicated task
force, meeting weekly, follows their progress and problems closely and can provide
some of the pedaggzical and curriculum context for backstopping the limited
imitial efforts. Eowever, further efforts in diffusion rust proceed in hammony
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with the traiming and preparation of teachers to effectively introduce camputers

to achieve literacy and to employ computer assisted instruction (CAT) in a
sigmificant contribution to the secondary school curriculum. Referencs to other
countries' efforts ac reviewed by Unesco* as well as U.S. experience shows that
considerable prior efforts must be expended in the preparation of “courseware" :
so as to provide sigmificant tutorial material and accomplish more than simple drill
exerciges on the micro-camputers at thelr introduction into the system. For this
reason, we believe that the proposed U.S. cooperation in micro-computer diffusion
should not just consist of the provision of X mmber of computers-—but must include
& comprehensive program of cooperation to include exposure of teaching persormel to
the urdverse of software so far developed for various subjects, together with
tralring and arrangements for indigenous program develorment appropriate to the
Turdsian conditions, all to be accomplished in cooperation with the responsible auth-
oritles in the Miristry of Secondary Education, As this ground is preparcd, the
acquisition of the appropriate micro-computers and peripherals, chosen to satisty
the necessary specifications, can be accomplished und efficiently phased into the
previously prepared institutions, Furthermore, we believe that this effort should
all be considered as an experiment with the associated evaluation procedures so as
to provide opportumities for learming and improvement in subsequent adaptation if
this should prove desiratle.

3« The introduction of ricro-computers into "clubs" for general use including games
and special programs to achicve litewacy, etc. seems like a useful Hrecidion in
which o proceed. It would be worthwhile, however, to obtain evaluation resulis
from the C.2.M.I. experience as to now well this re2lly works and determine its
specific value for, and impact on yoing people, before it is widely replicated,

We believe that this aspect of the proposed cooperation right therefore be factored
out Irom the above detziled secondary school effort for the time being,

b, The &ffusion of rmicro-computers to the various, so-called jumior colleges (the
Tirst cycle in higher education carried out in their associzied fecrhmiczl institutes
or faculties) would appear to us distinct and separate from the secondary and
popular education responsibilities of C.B.M.I. (other than their general concern
for the widest possible cdiffusion of informatics literacy and their success as a
general "amimatsur”,) The usefulnass c. computers in the higher education experiecace
depends upon the techmical context in the curriculum and the programming applications
ability of the teachking staff, Greater familiarity with other efforts so as to
Frofit from the spezialized developmments of comparable hkigher education institutions
in other countries would also be warranted. We helieve that each of tle candidate
recipient institutions should be assisted in developing a program, under the
supervision of the Ministry of Higher Education and Scientific Research, for the
erfective utilization of micro-computers in their programs, and that hardware
provision should not commence until such a utilization program is developed and

the reguired techrical specifications and characteristics of the equirment is
determined. Access to egudipment by professors should be provided during this design
period.

5« On our visits to the various specialized higher education institutions we
observed some ploneering uses of micro-computers in the reseazrch and engineering
efforts under way. Eowever, there is clearly a need for a greater supply and -
utilization of these w nle tools in the overall higher education envirorment.
This part of the overa ffort in the diffusion of informatics capaclty ought to be

*See for example the Tnesco summary reports on micro-computers and education available
from the Zducation Sector's Division of Structures, Content, Methods and Techrdques
of Education, recently prepared by Jacgues Hebenstreit.
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addressed to this more sophisticated use which shcild be able to enploy indigenous
programming skills jn additdon to exploiting available software.

6. In connection with the various approaches to higher education, although we

were exposed to some of the pro and con arguments in the course of our visits, we

are not able to "take sides" on the relative merits of the Umiversiiy Faculty or

. Department structure vs. the special technical ins*itute or "grandes ecoles" approach.

- Frankly, we were impressed with thie good efforts we saw underway at both types of
institutions. We encourage the Figher Education authorities to continue to make use

of both approaches. Furthermore we counsel caution on making abrupi changes siﬁEE\‘\ww;-
the turbulence introduced may undc the gains sought in the conversion. In the plans -~
for such changes and especially in the orgermization of radically new jnstitutions,
detalled consideration must be given to the availability of resources, both human
and financial including recurring elements of the budget.

It is important to provide real opporturnity for research and innovation to
proceed in all the appropriate institutions., This effort is not a privilege to be
reserved only for special new elite orgamizations. The relationship between
faculty teaching and research is of proven value and the involvement of bright
creative students is an excellent stimulus to the advancement of research.

7« IRSIT

In order to have a full and broadly balanced program of informatics in Turd sia,
computer-literacy must become a part of the secondary school curriculum; uwversity
level institutes must teach students to utilize computers appropriately in every
field of study and must have the requisite equipment ; there must be effective
departments in computer science and computer technology and engineerings and all
must conduct research; and finally, a doctorate/ post doctorate-level program and !/
research facility must be provided in order_io ensure & growing cadrd 61 HiEhest ‘/

|

level professionazls conducting advanced research in Tunisias Such~ a doetdral— ‘
prograz—and-Tesearch facility does not exist at present and although it might be '\
Justified on a national basis, Yt might be more feasible and certainly costeeff-
ective for such a facility to serve a larger regionsl base. -
The GOT is planming a ragional center, IBRSIT , for this latier purpose and
the current plans have been described in section 2, The target year for the
insuguration of this new facility is 1930, ard a major plariding and implementation
task remains. Thus, it is essential that the several existing institutes of
technology and the faculties of the Umlversity be incorporated into a phased plan
of implementation of the research and applications program. These chools all have i
research programs. In most cases they lack adequate equirment (esmecially micro- 5; ‘
computers), have insufficient research budgets and are impeded by lack of. support @uﬂQO
resources, e.g., comrurications with others working in their fields, difficulties
in obtairing reference data, programs, etc. IRSIT, as the overall informatics
stmulator or catalyst must provide for strengthing and supporting these existing
centers, Thus, one important function of IRSIT might be to fund specific research
projects at the Umiversity-level institutions in Turisia as well as comparable
institutes in the Region,
During the IRSIT plan phases, the techmical institutes and the Urmiversity
must provide the professional manpower and Tunisian Counterparts for developing
and Implenenting the plan, For example, in order to have in place a telecommumications
- network linking the research facilities in Tumisia and the regional countries, plus
satellite comrmurication to related research centers and data banks in U.S., Europs
and elsewhere, assistance in plarming and implementation will need to be provided by
the above institutes. As another example, the Arabization informa*ics rese.rch -
Plemned at IRSIT requires considerable preparatory work, regional coordination, etc.
in o>rder to be vigble as an important focus when that institute comences. The above
mentioned institutions including EMIT, CNI, and ENSI are already involved in such
research efforts and should be involvsd in providing expertise and assisting in the
elaboration of the IRSIT program. In this area as in most of the programs to be
undertaken we believe that productive links with irndustiry and the private sector

should be developed along irmmovative and flexible lines.

/
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8..C.I.T. :

The GOT has proposed & new irmovative institution, an English language,
Western oriented Umiversity level school to be named the Carthage Institute of
Technology (C.I.T.). One principal purposs of the school would be to provide a
higher level educational facility for the graduates from the elite Ariana Lycee
which specializes in science and technology and will emphacize informatics and
vhere instruction is being carried out in English for all techrical subjects,
pecause the students at Ariann gre selected based on test scores from all 6th grade
graduates in Tuxdsia (150 of top 300 out of approximately 180,000 each year),
it can be assumed that 2 high percentage of these students will qualify for and -
desire higher education. It might be feasible to incorporate an Enclish language
curriculum in an existing higher level science and technology school by the fall
of 1989, when the first Ariana Lycee graduates will be ready to enter Urdversity.
By thet same time, however, there may be justification fér an additional techmical
instdtute in Tirdsia which requrement can be itegrated wiih that above.

The plans for C.I.T. also contemplate utilizing advanced techmiques in
informatics consistent with the credentials which advanced Lycee leavers will be
expected to have in the future. Additionsl immovations in educational technology
and curriculum and methods should all be explored in planning this higher
educatldon facility of the futurs which may alsv aspirs io regional prominencs,

(11)



5. Recormmendetions for Areas for Donor Supvort

Informatics and Develcopment

For the reasons discussed above, we believe that 1% would be highly appropriate
for A.I.D. to consider support for and cooperation with Tumisia in the following
areas pertairing to "Micrs. Computers for Develomment " and related efforts in
educational applications «nd research and institutional support.

A+ Support for an experiment to introduce micro-computers more broadly in the
secondary education system in Tumisia for the purposes of improving the effectivensess
of instruction and to diffuse computer literzcy at a formative stage of the general
education process.

Under the supervision of the Mimistry of Secondary Education and with the
assistance of the C.B.M.I.*, the project could involve the following componentss
An AID contract with a U.S. institution (e.g. a Umiversity Teachers' College)
to work with the appropriate Turdsian authoritiess
1) to ses that the candidate schools prepare the teachers with the
requisite traiming for computer assisted instruction and computer -
literacy efforts. '
2) to provide access to the relevant experiences in the U,S. and else-
where in "courseware" development.**
3) to advise Tumisian authorities concerming avpropriate facilities
for effective utilization of micro-computers in instruction.
© U4) to identify the appropriate computers, peripherals, and othey
related educational tecknology and to assist with the procurement,
distribution, set-up and approriate maintenance, )
5) to arrange for an evaluation of the experiment in C.A.I. and
a process of identification of recommendations for Zuture improvements in
any subseguent efforts, - o
The number of schools involved and the facilities for them will have to be
reviewed Jointly 3 from preliminary plans of C.B.M.I. we have considered a level
of effort involving 10 schools (lycees) and approximately 30 micro-compiters. per
school, however, a finzl decision should be made during project design.
Sumring up, this proposal should include the following elementss
Technical assistance from an appropriate U.S. institution
(support and services) '
Treiming for teachers including visits to schools using C.A.I.
Hardware and software provision
Program evaluation
The project is expected to take at least 2 years to complete. Although
donor and GOT costs would be finalized during project design, it is anticipated that
the donor contribution wovld be approximately $i.1 Million,

B. Support for the introduction of micro-computers into selected higher education
institutions. :

Under the supervision of the Mimisty c¢f Figher Education and Scientific
Research and with the assistance of the C.B.M.I.*, it is recommended that A.I.D.
contract with one or more U.S. Umiversities with techmical strengths in the appropriate
disciplinary areas to assist in the introduction of micro-computer applications into
selected Turdsian higher education institutions.

The effort will:

1) assist candidate institutions ( junlor colleges, etc.) to prepare
their faculty with tredming for the incorporation of micro-computers into
the curriculum of their subject disciplines.

* We see the C.B.M.I. role primarily in the early catalytic phase of the effort.
** Tn cooperation with the Department of Education and the National Science Foundation

in the U.S. and Unesco and IEL inter.zzal‘%i\onally.
/



2) provide access to the relevant experiences in the U.S. and Europe in
sultably eppropriate "courseware" development.

3) assist with the identification and procurement of the ha.rdware and
peripherals avpropriate to the agreed applications,.

k) arrange for an evaluation of the utility of the computers in the
higher education applications.

Our preliminary estimate is that some 6 institutes would be involved with this
. effort, chosen from the larger roster considered by C.B.M.I. (see Appendix D). It is
-estimated that this component to assist in the diffusion of microwcomputers to these
institutions would require $900 thousand in donor funding,

C. Supvort for IRSLT

We recommend that A.I.D. contract for the services of & U.S. non-profit
research institution* with expertise in the computer/commurication fields to assist
the GOT in developing a detailed, phased plan for the creation of a new regloral
informatics research institute in Tunisia (IRSIT). We recommend that if capital
equipment is required for implementation of a phase, that equipment be considered as
a separate candidate activity when required.( The GOT may wish to finance such
eauipment itself or to sesk other donors.)

The co..t.:>tor should assist the existing research efforts underway at
related institutions and IRSIT in establishing cooperative activiiies in conjunction
with aporopriate U.S. Umversities and research institutions. The contractor shouvld

e

The proaect should involve the following componentss

1) A review of present structure and any planned changes of relevant
research in hlgher education institutes and departments as they
relate to IRSIT. A review of the relevant research underway and the
areas of expertise of ressarchers.

2) Preparziion, with GOT counterparts, of a statement of purposes of
IRSIT together with a review of existing plans.

3) Develomment, with G3T counterparts, of a plan by phases for IRSIT
and assistance in the implementation of the phases.

L) Recormendation to GOT and A.I.D. of appropriate technology exchange
visits with the U.S.

5) Recommendations to A.I.D. and GOT of spscific U.S. Umiversity links
for cooperation.

The major elements of donox support for development of IRSIT include a
technical assistance team of three professionals, international exchanges
of professionals and procurement of selected equipment. It is estimated that
thds effort would require approximately $1 Million of donor funding.

D, Suvvort for C.I.T.

We recormend that the scope cf work for the contractor for the IRSIT project
be extended to include a thorough study of the feasliblity and advisability of an init-
ially small C.I.T. If the contractor concludes that it is feasible and advisable, and
GOT and A.I.D. concur, the contractor will assist in preparing detailed plans, cost
estimates and schedules for establishing C.I.T.

The project will involve the following components:

1) Review of the Ariana Lycee program and any other programs. that will
prepare students for training at C.I.T.

2) Study the feasibility and advisability of establishing C.I.T. and
report.

3) If it is determined that C.I.T. is feasible and advisable, assist
GOT counterparts in preparing detailed, phased plans, schedules and cost
estimates considering a fall 1989 opermings Flans should include
requirements for facilities, equipment, support resources, stc.

*Sattelle Memorial Institute and SRI Intermational are exanples o? non-profit research
institutes that have been imvolved in assisting developing countries establish similar

strustures, 13



~* L) Assistance in developing ties between C.I.T. and U.S. Udversities,
) 4 is estimated that this effort involving two professionals and associated travel
for @ periocd of one year would require approdmately $200 thousand of donor funding,

. In comection with the IRSIT and C.I.T. efforts it is important for the GOT
authorities to be aware of the significant recurrent costs involved above and beyond
the early imitial contributions which the donor may provide. '
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6. Potential Areas for Future Cooperation: U.S.-Tunisia

In the course of our visits and discussions it became evident that the Turdsians
would like to have more and closer commections with their counterparts in the U.S.

We have therefore identified scme pertinent areas; many of these links of cooperation
may be beyond the scope of A.I.D., however, it is felt worth mentioming in that scme
future opporturities for cooperation may arise.

1) The work of C.N.I. is analogous to that of the National Bureau of Standardst
Institute for Computer Science and Technology in the U.S. The Bureau has made & review
-of Federal Agency Experiences with Micro-computers whick should be of interest.(500-102)
The Bureau might also be helpful in considering the standaids issues relating to the
Arabization of informatics project.

2) Efforts in education involving micro-computers are of interest to the Department
of Education and the National Science Foundation, The former maintains an information
system(ERIC) widch has a clearinghouse on ccmputer applications.

3) IRSIT interests in research should relate to the NSF and NBS, The Department of
Commerce's N.T.I.S. maintains a data base on current research efforts which includes
computer science and other elements of informatiecs.

4) Contacts with the informaties industry and some of their cooperative research
consortia would be useful and should be encouraged (e.ge IEM's scientific research
institutes).

5) Professional societies should be encouraged to” glve preferential rates to students
in developing countries so that they may be able to interact professionally,

6) Turdsia's high interest in informatics will be of great interest to the Nationsl
Research Council of the U.S. National Academy of Sciences. The NRC has underway a
program of seminars and publications on the subject of Micro.computers for Developing
Countries. Seminarson specific topics are being held in ~ppropriate LICs. W.L., ons of
the authors of this paper, is Chairman of the advisory panel on this project and will
serve as contact for Tumisia. .

It is possible that all thase areas can be integrated into a general S .T

bilateral agreement between the U.S. and Tumisia, when the two Presidents meet in
June 1985,

(15)



Appendix A

Terms of Reference of the Mission

Ae Recammend to AID whether e donor investment in the GOT proposal is appropriate
at thls time in relation to the development needs, socioeconomic benefits, cost effectw
iveness, and human and other resources available, If the recommendation is positive, they
will identify what elements of the GOT's proposed program are appropriats for donor
support.

B. As approvriate, identify key constraints which must be satisfactorily resolved
or addressed by the GOT before donor investment.

C. Provide an overview of GOT plans (in public and private sectors) tor national
and regional computer technology adaptation including CRMI and CAI Pilot activities, IRSIT
and C.I.T.

B) Identify key icsues/information the GOT must address in development of this
capability and current status toward thesissues with particular attention to instite.
utional, economic, financial and educationsl issues. B

E. To the extent possible in a brief overview, prepare comments directed to the GOT
_ on feasibility of their approach, directions to consider and pitfells to avoid based
on other experiences,

Prior to departure, the two Educational Technologists will provide USAID senior.
staff with a detailed verbal briefing of their findings and sutmit a final report
covering the above points.

(16)
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Appendix B

I4st of abbreviations

Agence de Promotion des Invetissements

( Investment Promotion Agency )

Committée Mirdstériel Permanent de 1'Informatique
et des Telecommunications

Carthage Institut de Technologis

( Carthage Institute of Technology )}

Centre Bourgulba de Micro-Informatique

Centre Rationale d'Informatique

Commission Nationale d'Ini‘omaticue

Ecole National d'Ingenieurs de Tuds

Ecole Normale Supérieure de 1'Enseignement Techrique

Ecole Nationale des Sciences Informatiques

Institut Supsrieur de Gestion

Institut Regional des Sciences Informatique et Telecommurdcations.

Monastir Institut de Technologie
Societs Centrale d'Equipment Terrains
Undversité Centre de Calcul ( El Khawarizme )
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Appendix C

Mission Wsits

C.R.M.I,

Director, hr. M. Latiri; Mrs, C.B. Filz and staff
Task Force (Representatives of Lycees, Institutos and Mimisiry of

Secondary Education)

A group of 30 suppliers of computer hardware and software active in
Turmisia and rendering assistance to the Genter

Mird stry of Higher Education
and Scientific Research

Mird stry of Secondary Education

Ministry of Foreign Atfairs
( International Cooperation )

The Mayor of Tunis

The Governor of Monastir
Lycee Bourguiba (Tunis)
Lycee Ariana (Ariana)
Lycee Bourguiba (Monastir)
A.P.TI.

TeReSI.Te

C.I.P.I.T.
E.NCSQI.

E.N.I.T.

Ministry of Flans

E.N.S.E.T.

Urdversity of Tumis
Faculte des Sciences-Turis
Faculte des SclencesMonastir
U.C.C.(E1 Khawarizmi)

CN.I.

National Assoc. of Engineers
and Research Bur:aus

The Parliament of Turisia

Mimdster M. Ben Dhia and &:. . . staff

Mimister M. Chedly and serdor staff
Midster M. A. Ben Arfa and sertor steff

M. Zakaria Ben Mustufa and serdor staff

Principal Mme. Souad Boulzhya and teachers

Principal Mme. Habiba Soua and teachers

Pricipal and teachers

P,~D.G. M. Al1 Heda and semior staff

Mr. H. Bourguiba,Jr. ,President

Mr, M. Latiri, Co~ordinator , .

Advisory Committee ( Directors of CNI, ENSI, Fac, of
Science, Umiv. of Turds, E,N.I.T., Bank, ete, )

Mr. M. Latird, adviser to the Prime Mirister

Mr, M. Zen Ahmed, Director

Mr, A. Marrakechi, Director
Mr, N. Ellouze, Prof. of Informatics

Mr. Y. CEAovachi, co-ordinator of Informatics Flan
Director and Prof. of Informztic, Mr. Amnati

Dean Mohamed Mé;alla

Dean XK. Harzellah

Director M, Amara

P.-D.G. Dr. Famuk Kamoun

Ch. Mr. Slah Ben Said (Pres, S.C.E.T. )
Mr., El Aouard Cherif, rep. Informatics Engineers

Secretary-General Pasha
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Appendix D

éréqrammé’d'Equipement de Micro—prdinuteurs

Junior Colleges
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