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FOREWORD I
- Whenéver we see or hear the term Information and Communication Technologies ~ popularly
" referred to as ICTs in the public domain ~ the first thing that lights a bulb in our head is

computers. This is because ICTs is only associated with new or emerging technologies, yet
prior to modern civilisation, the human race was already experimenting with and using some
form of technology. The pyramids of Egypt, the communicating drums, horns and cave
paintings from many tribes in the African continent, the Indian flute and the animal sounds
made by the bushmen of the Kalahari are jUSt a few examples of technology at its best,
crude but highly effective. .

It is therefore important not to forget where technology has come from and to appreciate
progress made in refining the ‘old’ technologles and discovering new ones. In terms of
teaching, learning and research in the field of science and engineering, modern technologrcal
tools can still integrate well with some of the cultural- practices in a bid to perform the very
important function” of drscovenng through communication: This report discusses some of
those aspects and looks at how both new and old technologies can be used elfectlvely in
improving quality and relevance of teaching, learnrng and research methods in’science and

- engineering in higher education. The report covers various. country presentations and

experiences, and looks at the use of ICTs in'areas such as music and story telling —the latter
can be considered as unllkely source for such intervention. Other areas covered are graphics
design, radio programmes, knowledge bases, and virtual tools such as libraries and
laboratones making it a must-read for the rnqmsmve person -

A quick scan of the recommendatlons from the workshop rndlcate the senousness and
commitment exhibited by all those who participated .in the workshop, an'indication that
Africa is ready to gallop if that is what it takes to catch up with the rest of the world. | hope
that the lessons leamnt as hlghlrghted in‘the report will add to the all-important process of
critically reducing the existing digital gap.between developing economies: such as Afrrca
and the rest of the first world L e

The information about how you can use various tools to enhance communication in teaching,
learning and research processes in higher education is an excellent resource all on its own.
[ wish you happy reading as we strive to bridge traditional and modern ICT tools in refining
quality and relevance of higher education in Africal

Professor Juma Shabani
Director and Representative

UNESCO Harare Cluster Office




INTRODUCTION — EE——

The impact of Information and Communication Technologies (lCTs) on teachlng, learn-,
ing and research in higher education has been increasing steadily in recent. years1
providing new opportunities for expanding traditional education and research proc--
esses and improving both the relevance and the quality of higher education This "
workshop is part of the project “IGTs in Science and Engineering in Afnca Wthh is
being implemented under the UNESCO pro;ects relating to the cross-cutting theme
on “The Contribution of ICTs to the Development of Education, SCIence and Culture
and the Constructlon of the Knowledge Socne ,

Workshop Objechve

The major objectlve of he workshop was"to enhance eam ngand":
research opportunltles in hlgher educatlon science and englneenng in
" Africa through effectwe use of: lCTs ln teachlng, learnmg and reseérch




. OFFICIALOPENING N,
=y ' e:‘ Pl

Asécir'on'of.pariicipanl‘squ ng the official opening. " "

WELCOME REMARKS

Mr. Shem Bodo, NESlS IT manager and facmtator of the workshop, welcomed all
delegates, and particularly the guest of honour,. Professor. Levi M. Nyagura (Vice
Chancellor of the University of Zrmbabwe) Professor Joseph Massaquoi(Director of
UNESCO Regional Office for Science and Technology in Africa - UNESCO/ ROSTA
and Coordinator of African Network of Scientific and Technologlcal lnstltullons —ANSTI),
Mr. J. J. Mhlanga“ (Secretary General of the Zimbabwe National Commission for
UNESCO) and Professor Juma: Shabanr (Dlrector and Hepresentatlve of UNESCO
Harare ClusterOlllce) PR A ST

Welcome remarks from Professor Juma Shabanr, Drrector and. Representatlve
of UNESCO Harare Cluster Offrce : e ,

In his opening remarks, Professor Juma Shabanl welcomed delegates and mformed
them that the meeting had been jointly organized by the UNESCO Harare office together
with various partners who included the Zimbabwe National Commission for UNESCO,
'UNESCO/ROSTA, UNESCO BREDA and the National Universities Commission of -
Nigeria (NUC).

- He conveyed greetings from the Dakar office and presented apologies on their behalf -
for not being able to take part in this meeting He also informed participants that the
delegates from the NUC would join the group in the last two days. Aproposal was then
made for a programme revision.

..«mw,«..‘




* He explained that this workshop was a small meeting of experts, and would be hands
on, and hoped that participants’ capacities in the use of ICTs in science and engineering *
would be strengthened. He encouraged participants to share information and explained
that capacity building could not just be done in workshops. He hoped that from this .
meeting a number of follow up actions would emerge. He expressed the hope that =
through virtual discussion forums partrcrpants would also continue burldrng each other s, S
capacities after the workshop. ,.

-

Professor Shabani mformed participants: that he hoped that deIrberatrons from this
_meetingwould leadtothe finalisation of an exrstrng draft manual on ICTs)He highlighted
“that the outcomes of the meehng mcluded famrlrarrsrng partrcrpants with existing
technologies, strengthenrng capacities in the use of ICTs and strengthening their ability
to develop national virtual libraries for teaching, leaming and research.in science and
engineering. The workshop would incluide visits to the. Unrver3|ty of Zimbabwe and the
Harare Institute of Techriology, to how ICTs are berng used;in' Zrmbabwe He hoped
that these would be taken ‘as prehmrnarres for addrtronal mteractrons In closing he
wished the partrcrpants frurtful delrberatlons g

Remarks by Mr. Josrah J Mhlahg ’Secretary General of the Zrmb bwe National

Commission for UNESCO

The Secretary General of the Zrmbabwe Natronal Commrssron for UNESCO thanked
Professor Shabani, the main convenerof the meetlng and, on. behalf of the government

of Zimbabwe and the National Commission, extended a warm welcometo all delegates.

He commended the collaborative planning strategy adopted in organising the workshop, -
saying that this was a cost eﬁeotrve manner of organising events such as this, as well -
as providing an opportunrty for information: sharing. He: expressed conhdence that
that the workshop objectrves would be achreved wrth the expertlse of the resource ,
persons.

He noted that in the past Africa had depended on using expertise from overseas, but
now there was more to be gained from the south-to-south collaboration of experts. His
“main concern now was that through the brain drain the south was becoming a training
ground for the west, and he called on key stakeholders to improve conditions of service
_for those remaining. Lack of modern facilities was also a major factor in retaining
personnel. He suggested that ways be found to encourage those in the Diaspora
share their expertise in their home countries during sabbaticals. He also requested
UNESCO to assist in topping up salaries for personnel where institutions, and
governmerit could not afford to do so.




- - The: Secretary General also remarked on the two visits, and encouraged participants
. tofind time to visit other places in Zimbabwe. He also informed them of the housing
-+ initiative-the Zimbabwean govemment had embarked on. He expressed hope that
they would gain first hand information on Zimbabwe, and from their experiences would

' become ambassadors of good will for Zimbabwe on therr return.

Remarks by Professor Joseph Massaquor, Drrector of UNESCO/ ROSTA

Professor Joseph Massaquor Director.of- UNESCO Regronal Offlce for Scrence and
Technology in Africa UNESCO/HOSTA and Coordinator of ANST], indicated that the
goal of this workshop:y Was to’ promote use of ICTs:in hlgher educatron leamning and -
research, with special emphasrs on'science and engineering. He stated that thiswas -
animportantissue in Africa. He cited the. .example of Nairobj where there were shortages

. of crucial resources such as textbooks and that ICTs provrded the potentral toenable
access to low cost. educatronal matenals ‘Secondly, in Africa ICTs can address the
lack of adequate human resources as they enable staff to teach anywhere and at any
time. o y AT

Professor Massaquor provrded a background to thrs workshop, rndrcattng that since
2002 UNESCO has contlnued to engage all drsctplrnes to pursue:its mandate of
addressing the pressrng rssue of eradrcatlng poverty. In thrs ‘regard he indicated that
UNESCO/HOSTA was pursurng the use of ICTs; with its main focus berng capacrty
burldrng : : C

He further elaborated that hrs organrsatron had: carrred out research to assess needs
of 5 universitiesi inAfrical in‘order to'identify requrrements “Themain hndrngs rndrcated
that the issue of ICT. polrcres :Internet‘connectivity;‘and trainingof ‘staff to- ‘develop

- relevant content were common needsin these institutions, Using thrs prlot research a
meeting was held with stakeholders from all over Africa to discuss these issues; The
meeting found that there was a need for training programmes on ICTs. So far ANSTI

~ has produced and distributed over 200 CDs. They have in addition held two Regional
Train the Trainer workshops and sponsored national workshops in countries as diverse
as Ghana, Ethiopia and Zambia. ANST! is also converting several science and”
engineering texts into electronic format. In closing, Professor Massaquoi thanked -
Harare UNESCO Cluster Office for hosting the meeting.

OFFICIAL OPENING REMARKS

. Professor Levi M. Nyagura, Vice Chancellor of the University of Zimbabwe, officially
. _opened the workshop. He spoke of the importance of ICTs, and also explained that
k 'Vlﬁfir‘lp"“ )



throughout history education has been the main determrnrng factor of the progress“; 1‘
of human civilisation. Education in the modern world is an mstrument for development . .-
and the improvement of human welfare. L

As economic competition grows more intense ina globalised world, education has become
the major advantage, a vehicle for producing competent knowledge workers and a way for
countries to atfract jobs and investment. Raising the level of educational attainmentis also

a way of tackling poverty and deprivation. Education shapes the destrny ofanatonand

provides instruments for developrng human capabrlrtles He indicated that today time and
high staff tumover were major problems. It is.now.no'longer possible to to conceive of
education without ICTs, as they otfer tremendous new possrbrlrtres for research and wider
communication. o A TR

Professor Nyagura stated that the use of ICTs applied to, aII facets of the learning
process, but he argued that ICTs were partrcularty relevant to- some partrcular
disciplines. He considered that this had led to the development of distorted ICT policies,
especially in the developing world. The lack of ICTs in the education sector, could be
attributed to a shortage of funds to buy equrpment poortrarmng and lack of motivation
of teachers. Teachers need.to adopt ICT as a dynamic learning tool. He’ stressed the
need for more use of ICTs in science and engrneerlng because educatron in these
subjects is capital intensive in terms of the high costs of infrastructural requirements,
equipment and unit cost per student In his speech the Vice Chancellor cautioned
participants not to overlook thei rssue of qualrty in therr delrberatrons

He highlighted that there was need to Iook into the issue ofthe small number of women
in science and engineering in Africa. In his closing remarks, he recommended various
measures which could be taken by stakeholders, institutions of hrgher learning, the
international community and mtergovernmental organrsatrons aswell as governments
and national authorities. He believed that through partnerships and collaborative efforts
based on principles of cross-cultural, equitable and non-commercial development,
the digital divide between higher education institutions in developed, developing and
least developed countries could be bridged.

Box 1: Emergtng issues from Speeches and Opening remarks

1. Brain drain and strategies of tapping expertise from those in the Draspora
2. Quality versus promotion of ICTs. '
+ 3. Need for institutions to collaborate more through martrng lists and dlscussron forums
4. Need for institutions to actively participate and tap into ANST! programmes and
resources in development of ICTs. ‘
Enrichment to the draft manual
. .Identification of centres.of excellence. -

oo




PRESENTATIONS —

Presentatron on UNESCO’s Programme in Scrence and Technology in Afrrca

Professor J. _Massaquor in his presentation provided an overview of the UNESCO
regular programme and: the extra budgetary activities his office was engaged in.
-~ UNESCO/ROSTA was primarily involved in-two major programmes -in the Natura
Sciences, the Science, Environment and Sustainable Development programme and
secondly the Capacity Building in Science and Technology development programme.
He provided information on the programmes, parhcularly the capacity. building in
Science and Technology programme whose target group was unrversrtres unrversrty
staff and research rnstrtutrons e

Professor Massaq'uoi further. deliberated on’ ANSTI, ‘& regional cooperation network
for human resources that solrcrts fmancral support in order to augment UNESCO’s
capacity building programme Establrshed in 1980 by UNESCO through the help of
UNDP and the German. govemment rts aimisto develop hrgh level human resource
capacity to undertake research and tralnlng in relevant areas of science and technology
To date ANSTI has @’ membershrp of- 105 mstrtutrons from 35 countnes "The main

Conductrng semrnars and workshops o ;
n Producrng publlcatlons and drssemmatlng rnformatlon and

Professor Juma Shabanl
(center) with participants
ffq_rp Zambia.




To date ANSTI produces several issues of the African Journal of Smence and Tect
nology and its textbook writing programme has published over 12 textbooks inba
science and engineering. Professor Massaquoi described the ANSTI database; whic
had information on science and technology institutions in Africa, Postgraduate tralnmgi ;
programmes and mailing lists of scientists. He explained ANSTI’s project for the pro-
motion of the use of ICTs in science and engineeting education and the achrevements
to date. He encouraged participants to visit the following websrtes WWW. anstr org and:.
- www.anstiweb.org for more lnformatron SIS

' Presentation on Internat'

Professor Juma Shabanr p vrded an overview of the IBSP prorect a UNESCO prorect
whose main objective is to burld national capacities for basic research tramlng, science
education and populansatron of science through mternatronal and regronal ¢ooperation.

The project seeks to transfer and share scientific rnformatron and xcell‘ n ce in science-
through North-South and South-South cooperatron '
Some Implementation strategles for the project rnclude

»"v‘"

= Promoting networks of natronal regronal and rnternatronal centres of
excellence, as: weIl as between mstrtutrons in developed and.
countries,  i:: !
= Cooperation wrth the Internatlonal centre for theoretrcal physrcs
. Implementatron of recommendatro’ S emergrng from'the Intery ”tlonal year of
Physics. | .
»  Advancing research tralnrng for Wi
= Sharing of screntrfrc,rnformatron a

Professor Shabani emphasised that it was important for UNESCO member states and
pariners fo participate in the IBSP. He informed participants that in July 2004 a call was
. made for project proposals, and of the 252 proposals received only 20 were from Africa.
For the 2005-2007 year, the scientific board has already selected 39 projects. He
»encouraged partrcrpants to seriously maximize and tap rnto existing funding initiatives
- promoting science and engineering.




Emergmg Issues from the Discussion

Infrastructure

. Partrcrpants rarsed the issue that communications rnfrastructure poor con-
- . nectivity, and bandwidth i issués were a major problem that their institutions
- and,countries confronted, and asked whether ANSTI and UNESCO could
mobilise funds for communrcatron rnfrastructure to benefrt scrence and engi-
neering institutions.
= Professor Massaquoi stressed the lmportance of collaboratlon and encour-
aged institutions to'mobilise themselves and press thieir governments toim-
prove the: communrcatlon mlrastructure He also encouraged them to work
together in negotratrng for reductrons in the price of computer soflware and
equipment, with the- corporate world: UNESCO is currently. workrng on poli-
cies for ICT, and’ member countrles were encouraged to consrder these as
they addressed somg of the issues raised..; X
= Problem with" Bandwrdth was; vrewed as an issug’ to be addressed in the
National ICT Policy, and universities should actrvely partrcrpate in the devel
opment of theses polrces i D

National ICT Policies

= ICT polrcres both at Natlonal and Science and Engrneerrng lnstrtutrons are
very crucial and there i$ need for countrres to develop these if they are to
progress in promotrng the! use if ICTs.™ L -

Software Development :::

= The issue of lack of capacity in software development in Africa was raised,

and there were deliberations on the benefits of making use of existing free

open software versus developing capacities. ,

= Costs of software can also be cut when institutions work together and request .

. for reduced or discounted prices with communication system companies.

Professor Massaquoi highlighted that at one the Association of African

Universities (AA) meetings, universities had suggested that they join forces

to make purchases. ANSTI indicated that it could initiate and foster the
development of software.



" Centres of Excellence

Identification of Centres of Excellence was crucial in order to enable contrnued -
learning and expansion of best practice mrtratrves inAfrica. ~

Brain Drain

IBSP

e

Though not documented |t |s belreved that 90% of personnel trained do not
leave Africa. It is aIso believed that 60% always’ return to. the place where
they were trained, and 50 the brain drain.is not as serious as. believed by
many. Professor Shabanr rnformed partrcrpants that UNESCO and the World
Bank were currently workrng on; documentrng the |ssues of brarn drain to
which there is currently no squtlon ‘

to the Diaspora, to share therr expertrse Professor Massaquor informed
participants of experrences ‘of one UNDP prorect that sponsored experis in
the Draspora to teach in thelr home countnes : : 4

JONE

A question was. rarsed on: why UNESCO recerved avery. low number of

impediment. and it was suggested that instrtutrons devélop a database witha
mailing list of those | in the scrence and engrneenng freld to enhance rnformatron ,
sharing. e

’

Experience of Zimbabwe on the use of ICTs in Education Science and Technology

© Engineer S. Kundishora, General Manager of the Zimbabwe Academic &'Research -
~Network and National ICT Project Coordinator briefly defined ICTs as a generic term
referring to technologres that are used for collecting, storing, editing and passing on
information in various forms (A.K. Jager and A.H. Lokman, 1999). ICTs have three key
components that are distinct but interrelated and these are Information, Communrcatron
and Technology. Points highlighted in his presentation:




“.and Communication Technologies (ICT) policy.

o implement ICTs by various sectors of the economy.

LR ,Zrmbabwe also has limited access to ICTs due to factors such as inadequate
.. _infrastructure, little or no local production of application software for the

_ différent sectors of the economy and lack of skilled ICT personnel inall sectors.”
= Zimbabwe lags behind in the networked global economy '

--ermbabwe does not have an integrated and coherent natronal lnformatron

i . The absence of this policy inhibits coordination, harmonisation, and full
~-utilisation of the existing infrastructure and its capacity, as well as initiatives

’B'ox 2: Zimbabwe’s e-Readiness Survey

-In addressing the above challenges the Government of Zimbabwe, in conjunction with
"'the National Economic Consultative Forum (NECF), and with support from the United
Nations Development Programme (UNDP), embarked on a National Information and
- Communication Technologies Project whose main goal is to produce a National ICT
Policy Framework and Strategy The Mrnrstry of. Scrence and Technology Development
frs executing the prorect

The first phase of this prorect was the e- Readrness survey which was conducted fo
-assess fhe country’s readiness to become a knowledge society and is now complete.
- The second phase of the project is the e-Period, which has just started and involves
 publicising ICTs as well as the findings of the first phase in order for the nation to know,
- upport and participate in ICT development and utilisation. The third phase isthe draflrng
. of the natronal ICT Polrcy Framework and Strategy '

= Vanous government mrtratrves in: promotrng lCTs rnclude the establrshment
of a Wide Area Network (WAN) through the Mrnrstry of Frnan' e and Economrc

Development hotised at Central ‘Computing Sefvices' (CCS)

»  Such a WAN has a potential to provide infrastructure for e-Government and

e-Governance countrywide.

= Government has also embarked on a rural electrification programme to

provide the supportive infrastructure required for ICT.

= [nits effort to create an enabling environment the Government has created a”
competitive market by liberalising the telecommunication sector as well as

other parastatals.

= The Government has also reduced import duties (from 15% to 5%) for

computers and peripherals in order to promote increased ownership through

lower prices, and thus facilitate universal access.




» Internet use has increased over the years and, accordrng to UNCTAD 2003_;
statistics, Zimbabwe recorded the biggest increase of 400% in the- number»,
of Internet users between 2001 and 2002. ' cl

» |n the education and training sector, several mrtratrves exist, geared at
increasing access in the e-education and training sector such as Zimbabwe
Science Network (ZimSciNet), Better Schools Programme in Zimbabwe,
World Links for Development (WorLD) programme, Capacity Building’ for
Information Technologies in Education in Developing Countries (CapBIT), .
a UNESCO project on-Education, Development Indlcators (EDI) operating
within the framework of “Strengthenrng the. Natlonal Educatron Statistics
Information:System™ (NESlS) Mlnlstry of Hrgher and Tertrary Educatron‘
projects on- Educatron Management Information’; System and College
Information Technology Enhancement Programme (CITEP)

= Access to computers in’ schools is expected 1o increase as. a.result of a

' computensa’non initiative embarked on by His Excellency Presrdent R. G.
Mugabe, a programme supportrng computensatron in hrgh schools in the
country. The initial phase has seen two: rural schools in each province
receiving 10 computers and two; pnnters The prolect in lt :second phase
has now covered the whole country j’ e

= For more on the Zrmbabwean experience: partrcrpants wereencouraged
to visit the followrng srtes www zarnet ac: zw and www.ict.org. zw

Emerging Issues from‘i,t,he Drs‘cussiony‘i,

- In Zimbabwe, lack-of adequate skilled human resource and infrastructure
is a major challenge ‘Teachers still ‘perceive-and teach. ICT- subjects witha
bias towards’ commerce and mdustry ICTs have no een consrdered asa
teaching tool in. science .and" engineering. . e i
= Power shortages are a major problem in Africa, and consrderatron of other
sources of energy such as solar power is crucial. The sub region is currently.
facing serious power shortages, and strategies are needed to address this,
, including the construction of new hydro power stations.
= Coordination in handling ICTs is a challenge in countries where policies
and strategies of promoting ICTs are handled in different line ministries.
Mozambique has a National ICT policy and is currently facing challenges .
-in this regard. .In Zimbabwe the Ministry.of Transport and Communication
handles-communication while the Mlnrstry of Science and Technology is
handling the ICT pollcy

A




| lPresehtation on Virtual Laboratories and Instruments

o 'Mr;,Shem Bodo’s presentation discussed the use and creation of virtual laboratories.
Avirtual lab is a computer-based exercise designed to emulate hands-on experience.
They are “simulators”, which enable students to work in an experimentally rigorous
- setting:

» Research has shown that virtual laboratories provide a cost effective
approach to a working understandmg of experimental science.
= The idea of virtual Iaboratones is to do expenments with eqmpment that is
not physically present in the same place as the user. :
= There are two main types of virtual labs: the remote and snmulated
=  Some reasons for building virtual [aboratories include: -~
o] Provndmg wider access to expensive or-rare equnpment
o Making use. of equxpment WhICh is less expenswe 1o repair if
damaged by a novice R
= These laboratories are made possmle because of the presence of a
collection of emerglng technologles ranging from distributed data handling
and distributed compiiting to: multicast network lnfrastructure
= Mr. Bodo. cited the:various reqwrements for creatlng virtual laboratories
and pammpants had’ -an opportumty to part|0|pate in solving scientific
problems in a virtual laboratory at:the following sites: http://
www.nsimonco. com/vlab/mdex htm ~and - http.//www.hhml.org/
biointeractive/viabs/: .t/ " v e

Mr. Shem Bodo (center) responding to a question raised by a participant




THEMATIC DISCUSSIONS —

Mr. Shem Bodo introduced a discussion on how to use ICT tools to promote science
and engineering. The discussion centred on four tools; graphtc desrgn radro"’ :
programmes music (audio visual) and story telling. ‘ ‘

'Drscussron on Graphtcs Desrgn

Using the UNESCO DigiArts project as an exampte Mr. Bodo gave a brlef ovefviewof
this initiative, which aims at promoting use of ICTs in art: The project seeks to uplift the

graphic artist using these new: technologres in- promottng more‘:vrsrbrhty in their work.

Using graphics desrgn partlc ’ants Were asked how: they C
disciplines. '

d: use lCTs in their

In geometnc engtneermg, grap |c desrgn as an ICT tool would be useful
when illustrating three dtmenSIonal aspectsas it was.difficult to draw these
ona blackboard ‘With ICTs, one can draw a sphencal trlangte and use
colourful |llustratrons , -

In the drscrplrne of statrstrcs and modellrng, the Unrversrty of ,|mbabwe has' ’

~ currently beenusing free: open source software to model three drmensronal

variables. However there is; need for simpler software for younger students.

-An example was provrded of the Uise of dtgttal srgnal processmg where one

University was’ able to process the 1966 World C
into to colour. ° i o 2
The music mdustry has’ made great stndes in usirig graphtc desrgn and
there is a need to'learn frofmi them: "
Creativity is requrred in the development of hybrrd software ot,graphtc deS|gn
that will be relevant to different science and enginéering disciplines.:
Need for experts in- graphtc designto customrse emstmg software programs
and develop programs with the user in mind.” :

In Mathematics, use of software’s such as Maple, MathCAD, Mathematica
have been useful and powerful in producing 3 dimensional mathematical
spheres. The Mathematica website provides information on aspects of .
mathematics for all levels, and even has information on secondary education.

b ck, and white




| Box 3: NUST Example

The National University of Science and Technology (NUST) in Bulawayo,

- Zimbabwe in a project funded by CIDA used ICTs to encourage girls to take up
science subjects at University. The project was implemented in a town called
Hwange and using Software downloaded from the Internet developed illustrations
that showed them different aspects of science subjects. Students in their secondary
education were targeted mainly Forms 1 to 3. Interest in sciences has improved
and figures of female students taking up science subjects at NUST have rrsen
from 20% to 34%.

,,,,,

In usrng ICTs to promote artlsts a-suggestion: was made for a vrrtual
exhrbrtron to be ‘organised’ for Iocal artists. Usrng ICTs, gallerres could
collaborate with institutions of hrgher educatron to create: sections that

- show sculptures vrrtually, attractrng fundrng for young scholars’

computer course to: rural women in Ch|chewa :
Dr Enock Jonathan crted an example of. Dr Temba Dlodlo from NUST who
has generated termrnologres for teachrng physrcs rn Zulu and is currently
developing s6ftwale in: Zulu; v
There was debate ont the need for Afrrca to burld , pacrtres to nve ,
software versus contiriued use and dependence on open software
developed in the West.

The ANSTI coordinator's response to the issue of capacity building was
that although this was necessary, he felt that institutions should first develop
their capacity to address specific problems of the software currently being
used. He encouraged rnstrtutrons to use existing software and learn to
customise them.

Institutions should develop collaboratron with other open source users
across the world. Signing up for open source discussion forums is one way
institutions and programmers can share experiences across the world.

... Institutions should work collaboratively with the corporate world in ensuring




Discussion on Music

Way forward

that the curriculum produces éoftware engineers WI_th relevant skills.

Science and engineering institutions ought to learn from the music mdustry“‘ .
where ICTs have been used successfully to produce mus;c vutually :
Institutions can make use of musnmans to produce music: that promote

learning of science and engineering. : . .
Musnc could also be used to adverhsethe use othCT tools In one polytechmc

and science

Institutions shouI‘d‘jdevelop atabases that, ocum

sl

Instltutlons”should
entrepreneurial ‘skill

Quality

Look into Accreditation of courses to ensure quality assurance.
Affiliate to relevant bodies in the field of science and engineering in order to
ensure that standards are maintained at institutions.




- Discussion on Radio Programmes

'  There was a general consensus that use of ICTs in the form of radio
© programmes enhances learning and teaching, especially in Africa where

- resources are limited and access to students in some areas is difficult.

= Radios are cheap and have wide coverage.

‘» _In Zimbabwe, radio broadcasts were once a common means of transmitting
education programmes and these should be re- adopted especrally in rural
areas. :

= Need to harness use of ICT: tools such as cell phones for educatronal

. purposes; these are now popular with. rural folk i in'some African countries.”
*  |n Malawi, educatron broadcasts by radio are: common and in Mozambrque
" literacy trarnrng |s conducted by radio. 3 5

generatron
= Needio come up wrth currrculum content for radro broadcasts A suggestron
was made fo develop the curnculum togetherwrth a complementary module
that would be drstrrbuted to schools to ensre qualrty oo
» Science and: engmeerrng institutions should closety collaborate with disc
. jockeys, psychologrsts and educatronrsts in developmg content that is suitable

o
'

_ and relevant:”
= Radio broadcast: may not always be effrcrent and there isa need fo,explore
the use 'of television 1o’ enhance the'visual ‘element; especrally in"science
experiments. In South Africa a science programie called Mindset was crted
asa good example

The dlscussron noted that marntarnrng the ‘physical touch’ in science expenments was
important. Visuals are also important, and where possible radio broadcasts should be .
linked to practice in a laboratory.

Discussion on Story telling

= [nAfrica, story telling is a popular tradition and the meeting agreed that it was
important to explore how it could be used for promoting ICTs.

= Story telling has potential to preserve traditional science and engineering.

Stories can-be formatted to promote use of ICTs. Story telling is already




common at book fairs with, for example, skrlled persons speakrng on the; :
issue of HIV and AIDS. B

= Anexample was cited of a poet telling of the history of ICTs, and how alreadyf;‘ B

in movies stories of the ICT world are shown.
= At the University of Zimbabwe books for the blind are converted to audlo
using ICTs and this too can be adopted in promoting science and engineering.

Way Forward
There is need:
= Forinstitutions to further explore story tellrng in promotrng the use of ICTs.
=  To hamess creative people, and with the guidance-of experts rnstrtutrons

. can develop CD. ROMs. on science.and. engrneenng
= To identify and document areas of best practrce




- COUNTRY PRESENTATIONS

| Table 1:. Summary of Country Presentations

access media content'and culture, ICT sector, telecornmunlcanons and
infrastructure, e-govemance e-commerce, agnculture, health, tounsm youth and
women, legal and regulatory framework and security * P
4 The SUNRISE model shall bé as part of implementation strategy D
4 Inthe’ ediicatior sector the policy goal is to lntegrate IGTs In the educati
systems ‘and develop the Nation's research and development ‘capacity to
-suppoit facxlltate and tnbute to the development of key sectors inthe .
economy
# Strategies for lmplem ntal

'the education Sectors are clearty laid out

ISSUES ICT POLICY
MALAWI + Malawi currently has 4 universities and 5 other teritiary Institutions. Have n'o
+ Challenges faced by higher education include HIV/ADS, brain dram, shortage of national ICT
teaching resources and malerials. Jie
& Distance leaming is used in institutions. * ) E: ‘ky'f T
¢ .There is use of ICT in teaching,and Ieammg, software development information ofl lo )
retrieval and access of on'line joumnal R zt ges n
# E-leaming conducted through NeTTOM and NelTEL http.//eleam nettelafnca org, Edgucealtion
E:Leaming tool (KELW) and CISCO courses : | instutions
* Have problems of poor connectivity, low bandwidth and vtruses jl e :
. The CUIS pro;ect ) -
BOTSWANA  |# The CUIS project is co-sponsored by the Botswana govemment and UNDP. +;
¢ The project contnbutes to Vision 2016 objectlve of maklng Botswana a globally
competmve ervironment .
* |# A piot project was conducted to promote use of ICTs invillages. - :
4 Services offered at centres included htemet, commumcauon (fax telephone)
small business support semces, E-Health, E-Govemance and Iocal content H
lnfonnauon ‘. . ave draft
L 4 F|nd|ngs onh usage revealed that ma]or users were between the 1 0 years age gztllignal icT
group with the least being in the over 50 category.’ I L ¥
* Patronage by gender Indicated a male predominance in use of serwces .
¢ Most common services utllized at these centres were not Intemet or access to
local content but photocopying. - " [
* Overall the' ‘project objective of promoting access to local content was not met
and thls pllot project is under review.: .
4 Plansto promote the Iocal contert are under way. ,j
ZAMBIA Zambia’s dratt CT pohmes pnonuzas on 13 pillars; human resource educauo

Have a

‘Natlonal ICT
‘Policy -

MOZAMBIQUE | The Mozamblque ICT: pohcy was estabhshed in 2000 and HS mplementatmn

strategy was approved in 2002.

Main objectives of the policy is to reduce poverty, fight against iliteracy, promote
governance and access to information, promote favourable business and legal
environment

+ /Initiatives implemented to achieve above objectives include the Provincial Digital
Resource Centre

4 SchoolNet-intemet project for schools

4 CovNet-Govemment Electronic Network

4 Community Media centres and the

¢+ Mozambique Institute of Information and
Communication technology project.

. i’
General National statistics reveal that student enrolment in sciences Is low as
well as research output in basic sciences.

Generally in the use of ICTs, Mozambique faces various challenges In the
science and engineering sector. P .

Have a
National ICT -
Policy




Following the country presentatrons UNESCO Harare Cluster Oﬁrce
Director tasked countries to produce report on the status of ICT use in their -
countries. These will form part of a publication and ennch the draft ICT

~ manual. See Annex 3 for format '

Emerging Issues from Discussion on Country Presentations - ’

Mozambique

»  Therewas concern about the hrgh number of school dropo‘uts Iow enrolment
at Unlversrty and’ rgh rlhteracy rate all of which’ greatly rmpede the

continue the p 0

The participant from Mozambique (left) responds to one of the concerns raised

©a

Malawi

= Malawiindicated that they were facing challenges with their networks, which
were developed in an ad hoc manner. Because there was no computer
centre, they relied on the Maths and physics department. A suggestion
was made for the Malawi institution to have a centralised computer centre
to deal with issues. This would make it easier for planning future networks




‘ and coordmatron of actwrtles
= There is need for Malawi institutions to develop institutional pohcres andto
_usean IBM server in improving the issue of connectivity at the University.

Botswana

. The Botswana pilot project ends in December 2005 and, based on
. recommendations, the government erI decide whether to extend the prorect
to the whole nation.
" = Reasonforlow e-mail use and the small numberof female users at the centres
~ isunknown - i ' .
= In view of promotlng sctence and englneenng, |t is. unknown whether any
material on scrence |ssues was downloaded but schools were rnvrted to utilise
these centres. -
* The prolect was mrtrated in consultatlon withthe communlty A base I|ne survey
~ was conducted before settrng up the- centres and so the: prorect is stnctly
community'based. >,
= - Low Internet i iisage by communrty is attnbuted to technophobra Suggestron
~ was made ‘that for futire projects communities be frained on’use of ICTs.
However, trarned personnel wrth Unlversrty Dlplomas are. rn attendance at
. the centres.: v
= Thee- marl facrlrty is at trmes not accessrble due to techmcal problems which

communlty centres and mclude usage of radros Z‘s’vm the Mozambrcan
example A .

Zambia

= A suggestlon was made for Zambia.to reconslder rts draﬂ poltcy takrng into
consideration isstues'that have been raised:on-the qualrty of- education
programmes.

= Zambia should engage in wider consultation with stakeholders and include
the corporate sector in finalising the draf.

Other Issues

Dr. Enock Jonathan informed participants of the 2™ International Technology workshop
to be held in June 2006 (more at http:/globalappropriatechnology.com/conference2006/

conference.php).

m"r\,“
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* OPEN AND DISTANCE EDUCATION —

Presentation on Higher Education Knowledge Base on Open and D|stance
Learning s

Introduction

Professor Shabani introduced Carol Roos from the South African Institute
“for Distance Education (SAIDE) to present the knowledge base. He indicated -

that the development of this framework could bevusetul and could be applred
to the fleld of science in englneerrng o o

and Africa are partlcrpatrng

To date, Africa is leading and hosting the site-of the Asra Pacrfrc and Baltic
Regions. In addition 14 National Commlssrons for UNESCO in the Southern
African Development Communrty (SADC) region held a meettng this'year in
Maun, Botswana, Wwhere thrs |ssue was dlscussed progress reports should
be sent to Mrnrsters to obtarn resources. | ‘

There is still a need to trarn people in how to use these tools partrcularly in
uploading documents P

UNESCO Harare Offlce Iast yearorganlsed a trarnlng workshop on knowledge
bases and more trarnlng |s scheduled to take place |n ngena Mall Malawi
and Botswana.’ T

Professor Shabanl |nformed partlcrpants that mrtrally thrs rnrtratrve was for 2
years but funds have been secured for2006 2007 Thei issue of sustainability
is still being Tooked into and there are plans for fundralsrng activities, and to
engage more partners in the region doing similar work to’ collabo" te.in this
initiative. ITRNTE :
There are also plans o extend thrs rmtratrve to the Arab and Latln Amencan
regions.

Presentation by Carol Roos

In her presentation, Carol Roos centred on the development and use of the
UNESCO Harare knowledge base, which: she explained, was built on a
knowledge matrix database system.

SAIDE has developed an English and French version of the knowledge base
and in future will be translating it into Portuguese and Swahili.




- = The major problem is finding good resources. In Africa most relevant
-~ documents are found in hard copy and it has proven difficult to access them.
Currently the knowledge base has resources mainly from Sub-Saharan Africa
and other resources from other parts of the World related to distance learning.
» SAIDE hopes to create more knowledge bases targeted at specific subject
- . areas.

Advantagesvof the KnoWledge Base

Carol Roos explalned further how documents are uploaded There areno; restrlctlons
when uploading based on the type or size of files. The issue of copynght was raised
and SAIDE exptalned thatin the upload of documents, copynght issues are addressed.
There are also measures taken to contact authors for permission. They have so far
not experienced problems with viruses. Carol emphasised that SAIDE was very careful
about copyright issues. Their sortware is not open source but in the development of
the knowledge base Mtcrosoft gave them propnetary nghts , ’

Carol Roos presenting on Kno ledge ases.

Basmalty the knowledge base on distance education has resources on the theory and




practice of distance learning. Its comparative advantage is that one is able to sear
for resources according to specific criteria compared to the World Wide Web. In addition.
SAIDE have managed to access interesting hard copy resources, which. have been';
scanned and can be viewed at http://www.africaodl.org/ e

Another advantage of using the knowledge base i is that changes made at the back o
end are effected immediately. In terms of:life span of resources, they are kept
permanently, and tlme is taken to weed out dated documents ‘

In the case of rnstltutrons it was suggested _ "e scrence and englneermg field
there is need for development subje specltlc”knowledge bases ’ :

Qualrty -

Quality is guaranteed Even when working'papers: are uploaded, all. resources are
quality controlled by an lnformatron Coordlnatorwho has been; workrng in this area for
10 years. As to the abuse of downloaded publrcatrons this'is beyond: the control of
SAIDE. SAIDE is confrdent that’ they have been able to upload quallty information
through the rigorous process adopted 'When checklng documents ‘Where the
Information Coordinator.is:unable to verrty the quality of a document she passes iton
to other experts. It was suggested that SAIDE allow users to rate pubhcatrons

Way Forward

There is a need for instititions;to publrcrse this initiative. The, knowledge base can be
further developed |nto other sub domam as the-ability.to.do so is developed ;

Presentation on Decision’ Support Tool ;

The Decision Support Tool aims to aid distance-learning developers in the region. Itis
a generic questionnaire, which can be used across the world. Its advantage is that it
can improve the service provided by institutions, and because it is built into-the
knowledge base matrix, it can be adjusted to suit specific needs.

This tool is still in its initial phase of development and SAIDE hopes to get feedback on
the tool from participants.

Comments on Presentation




_ The tool was developed by the University of Malaysia and is believed to have included

 best practices in its development. A suggestion was made for SAIDE to consider other

- best practices to ensure a quality product. -

Suggestions to SAIDE

The questionnaire should be built into a tree-type branching structure so that
follow up questions relate to certain responses. [f this is not possible, it would
be good to add similar questions to check the validity of the responses.
Explanations of the questlons can be included under a pop up help function
as in Windows.

In order to make it more userfnendly, the tool can lnclude asetof functionalities
to guide people on whlch areas to build on and link them to other |nst|tutlons
that can assist. i o

Way Forward on Applicability‘of this tool

The tool is useful because its development can be tailor made to suit one’s
need, for example students reviewing their teacher's performance

The way forward is to acfively test and publicise this tool and get feedback.
Mr. Charles Chimedza from .the University of Zimbabwe's Statistics
Department indicated that he would aSS|gn a student to use: th|s tool and

provide feedback.

There is need for the declsmn -making to provnde an addmonal gwde with
information on how users'could further improve their skills in areas were
scores are Iow. : :



COUNTRY EXPERIENCE IN THE USE OF ICTs — _

Professor Juma Shabani mtroduced Dr Emmanuel Abina from the National Unlversmesgi
Commission (NUC) of Nigeria. The NUC is the body coordinating all the work of the
74 universities in Nigeria. It is a powerful body involved in funding, accreditation, and
quality assurance of university courses. UNESCO Harare Cluster Officer has been :
collaborating with-NUC in the area of higher education and the. Virtual Institute for: = -
Higher Education in Africa (VIHEAF) initiative. Professor Shabani conveyed apologles S
on behalf of Professor Peter Okebukola who was absent o

Experience of ngerla in the Use of ICTs in Educatlon Sclence and Technology

In his presentation Dr Emmanuel Ablna hlghllghted ngena s experlence in. the use of
ICTs. He cited several lmtlatlves development efforls and challenges faced by the
Ministry of Education of. ngena in'the use of ICTs."

Emmanuel Abina presenting the Nigerian Experience.

Highlights from Presentation

-m Nigeria has a National IT policy and the Natiorlal Information Technology
Development Agency (NITDA) was setup and mandated to implement the
policy.




_iiThevision of the'policy is to make Nigeria an IT capable country in Africa-
-and a key player in the information society by year 2005, using IT as the
++i-engine for-sustainable development and global competitiveness.

~In bridging the digital divide, over 25 000 Cyber cafés (amongst other

-, initiatives) have been set up to promote ICT use in Nigeria.
- ‘;.;,~Other developments being implanted to promote ICTs in rural areas include:

Rural Internet Resource Centres (RIRC)
Mobile:Internet Units (MIU) -
Metropolitan Hotspots Pro;e
Rural Telephony- PrOJect
Vocatlonal and Development Centres
g0 E-Vlllage pr01ect
Dr Emmanuel Ablna descnbed the Mobile lntemet units usedas telecentres
and Intefnet centres in’ rural communmes inssix; geopolmcal zones ‘of the
. country. The buses are: assembled with.80% locall made m terials. They
are used to'teach students about ICT. R R
The buses Wl|| soon be modmed into truc

0

o
©
o
o

0_

will cater for a large number of students
E- Learnlng |n|t|at|ves in ngerla mclude the
o Natlonal V|rtual lerary Project,.. ]

(@]
O
o

Z,’UNESCO ]olnt initiative
. Intel’'s e-school. prOJec
Riral lnternet Resourc
o " 'BestPractices i Education

0.0 .

Though Nigeria faces its own challenge in infrastructure and Internet
penetration, the country has successfully closed some gaps through
appropriate policies that allow infrastructure deployment all over the country.
In addition, computers are assembled locally and no government parastatal
is allowed to buy from foreign computer companies. A local brand, ZINOX,
won a Microsoft award for best computer manufacturer in Central, West and
Eastern Africa.

Despite the various initiatives in promoting ICT use the main reason for its
" success is the commitment and drive of the Nigerian President.




" Main issues highlighted

. Polrcy is key to the success in the use of ICTs. The Nrgerran expenence hnks
strong policy with drive from the President. ‘ : -
= Though there are various initiatives in rural areas, centres are not fully utrlrsed ,
due to technophobia, particularly in the Islamic reglons of the country

In another separate presentatlon Dr Abina’ presented a paper on the use of mult‘
media tools such CD-ROMS and' DVDs.. This- session was complemented with a
practical session on the use. of‘*f“ ”,_detools -‘Srtes vrsrted rncluded




USE OF ICTs IN VIRTUAL EDUCATION —

o Presentatlon on Virtual Institutes .
Dr Emmanuel Abina in his presentation defined a virtual institute as a training site
where participants, though not physically present in a brick and mortar enclosure, are
able to update their knowledge and skills on a subject usrng rnternet protocols asa
platform.

He introduced partlcrpants to one of Nrgenas most successful e- Learnrng |nrt|atrve
the Virtual Institute for ngher Educatron Pedagogy (VIHEP) VIHEP, founded in 2003,
has 12 modules and over 5000 leamers have participated in this |n|t|at|ve The  objective
of the institute is to provide staff in Nigerian Universities with rnternet based trarnrng on
modem methods of teachrng and leaming ‘in Higher Edtcation.. Dr Abina further
elaborated on the main, features online teaching through text and rich multimedia, the -
community expenence though the virtual Dlscussron Forum and onhne chat room,
online assessments: and vutual gradua'uon V|Slt htto //www nucvrhen net/ for more
information. : , : 2

Emerging Issues from the Discussion

Credibility of Cou'r'ée‘s

= 'On credrbrlrty of: the institution, a questron was rarsed asto’ whether there
was no bias, in the market towards consrdermg a graduate who had attended
lectures ona campus rather than virtually. - S

= Credibility in.VIHEP is promoted because of the presence. of drverse teams
working colIaboratrver to ensure that quality of VIHEP's programmes is
maintained. :

Strategies put in place to minimise cheating

= VIHEP exams are timed and several checks put in place to ensure that
students do not get the opportunity to cheat.

» The project carries more marks than online assignments.

= Marks are awarded for contribution to the discussion forum.

» There is a mechanism for checking the e-mails of those logged onto the



system. ‘ ‘
= Forfinal virtual exams students travel to a nearby centre.

Dr Abina stated that in e-learning, institutions should make the learning experience as
rich and clear as possible. Programmes should be user friendly, enabling people to
easily reach a learning site. He emphasised that one should never assume a level of
literacy exactly the same as the user. As part of his presentation, Dr Abina in a practical
session showed the various features of the VIHEP programme and explained the
process of developing a virtual institute. He also informed participants that their system
contained detection software to identify those who cheat, "The NUC is currently working
on an improved version of VlHEP and translatlng in lnto French and Portuguese
Ianguages L :

Mrs Margaret Mahapa of Harare office and other participants follow the discussion on
-Virtual Institutes.

Presentation on Discussion Forums

In another presentation, Mr. Shem Bodo showed how to create an online discussion
forum using ‘opensource software. He explained how the Association for the
Development of Education in Africa (ADEA) Working Group on Non-Formal Education
Discussion Forum was developed and encouraged participants to visit www.phpbb.net
to use the software, which allows one to customise an electronic discussion foru




he. forum can run on an 'Apache server, which is a free, open source program. This
',-’program also provides Administrative privileges, and has functionalities that can be

DI Q: modn‘xed to suit specmc situations. Discussion forums can also be held on an intranet.

Other Links to Open Source Software
1. www.foxserv.net
- 2. www.sourceforge.net

Presentatiori and Discussion on Virtual Mu‘se,u,ms and Librafies L

' atlng that. vn1ua| museums
are now commori for. documentmg artitacts: Dunng dlscussmns it was, felt: that virtual
museums should be used to stlmulate the lnterest of tou ists, rattier than’ providing
€ 4 sector of much needed

= In future the NUC should con31der allow|
their own wrtual Ilbrary S|tes

,,,,,,

- NUC should:cansider: offermg complementary material stich: as' aps and
historical books not readily available in the museums

“Virtual Libraries = - .

" In a second presentation, Dr Abina described the development and benefits of virtual
libraries, one of which includes solving the problem of textbook shortages in Africa, as
documents can now be scanned and easily accessed by anyone. He listed the
equipment required for developing a virtual library, stressing that once the equipment
is in place these do not require huge amounts of money. He promised to develop
virtual libraries for each country in the SADC region.

Prdfessor Juma Shabéni further added that IBSP was moving from book donations to
digitalisation of libraries, which are now considered a relevant tool.

T
W




WORKSHOP RECOMMENDATIONS _

In a group work session, participants identified key areas for follow up as a way for-‘, w
ward in addressing the main issues raised. Table 2 below summarises these. Parhcn-v”
pants in addition identified key areas for UNESCO Harare to follow up - :

The team forming the flrst group expands 'on ideas floated at the Inmal stages of their
discussion...




‘Table 2: Follow up Actions

W FOLLOW UP ACTIONS

Brain Drain

-Through:

Tap into the expertise in the Diaspora (Brain Gain Concepts)

= Creation of directory of Diaspora brains
w Locations, personal details
n Develop discussion forum

n - Sabbatical visits (Block teachrng)

w  Virual Classrooms . -
| ]

Vrdeo Conferencmg

Institutional Pohcy L
m  Flexibility of trmetablrng
-u". Work permits relaxed or fast tracked by govemment

n Partrcrpahonof relevant bodies'. .
' Trdining teachers inICTi rssu
schools . '

5 it should fes dovito

Vi

Quality versus

of ICT

promotion -

evel to evaluate ICT products
Policy ST :
[ ] Pohcy should take qualrty issues into consrderatron
= Polrcy should address the minimum acceptable .
standards for all rmplemen'(ed ICTs ».. .

‘Collaboratiqriv
of institution.

lnsmmrons 10 develop
Mallmg list T
»  Discussion Forums

IBSP

Programmes .
for ANSTI and

[} Workshop partrcrpams should publrcrze the actrvrtres of
: UNESCO and rt partners

Identification " |
of Centres of
Excellence .. |;1 "

Infrastructure

Promoting local content development

Favourable arid realistic tariffs for accessing the Intemet.
Reduction of duties

Promotion of local assemblies re. Nigerian experience
Publicizing Nigerian and other experience

UNESCO should promote and/or engage companies that
_have favourable equipment rates.

National policies should promote local assembling.

Open Source

More awareness required on what's existing

Need to document best practices

Institutions should collaborate and engage in dialogue with
Software developers for reduced prices.

Buy licences for software through European Counterparts
that collaborate

with institutions.




Expected Role of UNESCO

" 1. UNESCO is to aggressively promote |ts presence through: : E
= Sending out flyers about its activities in science and englneenng to drfferent
institutions; r :
= Website; and
- Sponsoring ICT awareness.

2. Infuture workshops UNESCO should organrse '
= Meetings that promote | mrxed partrcrpatlon by bnngrng together polrcy mak-
ers and |mplementers in one forum; L
.- = National stakeholders workshops onICTsin scrence and engrneerrng, and
= |ICT workshops arnrng more practrcals .

3. An appeal was made fo. UNESCO to run trarnrng sessrons‘rn; ‘,
= Intemet literacy courses : SN
= Development of Multr medra resources
= Digitalisation; " - r
= Virtual drscussrontorum
" Databases

4. UNESCO should conduct Iocal prlot prorects on. the use of I‘CTs in hools

5. UNESCO, in promotrng quahty, should come up wrth
= Guidelines on quality assurance;
*  Monitoring and evaluation tools; - -
»  Develop eIectronrc handbook an ‘ ‘
= Ensure that issues of quiality are addressed at aII workshops.‘ ,

6. UNESCO shouId design a template to assist institutions in identifying centres of
~ excellence.
Other issues emerging from Discussions

= |twas suggested that the issue of low bandwidth be deliberated in National

- Policies.
= Participants were rnformed of UNESCO Harare’s digitisation project in its .




S Documentation'Centre where documents are being archived electronically.
= Regarding video conferencing, institutions were encouraged to explore or-

- ganisations that offered this facility in their countries.
.= On the brain drain issue, Nigeria has already developed a National Volun-
teers’ database and sabbatical pogramme, which institutions could learn from.

* Official closing remarks from Professor Juma Shabani -

In his closing remarks Professor Juma Shabanr stressed UNESCO 'S commltment to
addressing the issues raised at this’ workshop He rndlcaled the need to set up joint
monitoring mechanisms;: for follow up of issues.: lnstrtutrons were encouraged to be-
gin lmplementatron by developlng mailing lists and continuing virtual correspondence
Consensus was Teachied that the deadline, for Country Case. Studres would be one
month, and UNESCO woild send out confracts the following week. With those few
remarks, Professor:Shabani fhanked pamcrpants for their. frurtful dellberatrons and
officially closed the meetlng

2

Professor Shabani chairs the final discussion session before offrcrally closing the
workshop




ANNEX | I

PROGRAMME

MONDAY 12 September

09.00-10.30

UNESCO

e Remarks by Director; UNESCO/ROSTA

Session 1: Openlng Ceremony o . o
o .Welcome Remarks by Director and Representatrve UNESCO Harare‘ T
¢ Remarks by Secretary Ge eral Zlmbabwe Natronal Comm|SS|on for

. Opening Speech by V|ce Chancellor Unrversrty of Zrmbabwe

10.30-11.00

11.00-13.00

Tea/Coffee Break

on 2 UNESCO S Programmes on Sclence &

e Overview of UNESCO s Programmes on Sclence & Technology in
" Africa and Presentahon of the Afncan Network for Scientific and
‘Technological: Institutions, (ANSTI) by J. Massaquor Drrector
UNESCO/ROSTA and, Coordrnator of ANSTI ‘

o The UNESCO: Internatlonal Basic Scre’nces Programme‘ (IBSP) by J

Shabani, Dlrector/UNESCO Harare

s Experience of Zimbabwe i in the Use of ICTs in Educatron Scnence &
Technology by, Engrneer Kundlshora ZARNET Manager and lCT

13.00-14.00

14.00-1530 -

1530-1600:

1600-1700

18.30-20.30

Session 3: Virtual Instruments & Laboratories
S. Bodo and E. Jonathan — to lead the discussion

Tea/Coffee Break-

Session 4: Virtual Laboratories online Exércise
S. Bodo and E. Jonathan - to lead the discussion

Reception offered by UNESCO

V'Technology in Afnca and Natlonal Experlences




- TUESDAY 13 September

830-1300

" 1030-1100

13.00-14.00

1400-1700

Session 5: Graphics design, Radio programmes,
Music (audio visual) and Story telling (with Tea/

Coffee Break

S. Bodo and L. Tlhabiwe — to lead the discussion

vLunch

' Sess:on 6: Natlonal Experlences on the Use of
‘ICTs ln Edueathn .and Science.and Technology

Botswana - -
Malawi ',.

Mozambique
Zambia -

WEDNESDAY 14 Sepfember

08.30-10.30

10.30-11.00

11.00-13.00

13.00-1400

14.00-17.00

: ;Sessnon 7 H|gher Educatlon Knowledge Base on

Open and Distance Learmng

' N Bucher and C. Ross

: Tea/Coffee Break

Sessmn 8 Declswn Support Tool (N Bucher and
C. Ross); Experience of Nigeria in the Use of ICTs
in Education, Science & Technology

(P. Okebukola/E. Abina) ‘

Lunch

Visit of University of Zimbabwe and Harare Institute
of Technology



THURSDAY 15 September

08.30-10.30.  Session 9: Multi Media CD-ROMs and DVDs (with .

Tea/Coffee Break at 10.30-11.00)

P.Okebukola, E. Abina and S. Bodo

11.00-13.00 : Sessmn 10: Vlrtual Instltutes and Museums f '
P Okebukola and

13.00-14.00 Lunchr

14.00-17.00 Sessmn 11: Virtual lerarles &Dlscussion Forum
E. Abma an" 8. Bodo

FRIDAY 16 Septemb:

08.30-10.30 Sessmn 12 Overwew of Database -Integ ted
10.30-11.00

11.00-12.30

12.30-13.00 :,"SESSIOHVVV14 “"‘CIosmg Ceremony

‘*?Presentatlon andUAdoptlon ‘of Main

s  Closing Hemarksw




ANNEX2 ' _

PARTICIPANTS LIST 7. Mr Gilford T. Hapanyengwi
. : Computer Centre
1. TMFS Chipo Kanjo University of Zimbabwe
‘ University of Malawi ~ MP 167, Mount Pleasant
. *“Chancellor College, P.O Box 280 © ZIMBABWE
i Zomba o . - qilford@compcentre.uz.ac.zw
MALAWI v o '
ckahio@chanco.unima.mw .8, Odeurs Jos

* i University of Zimbabwe -

~“-+Computer.Scierice -

S Mount” Pleasant
'Harare '+

ZIMBABWE

2. Carla Monana L, e
Viadimir Lenlne Av 288" 31rd-;
Maputo- ‘ g
MOZAMBIQUE -

3. Mr MISheCk th
Department of Geomatlc
Englneerlng, 3 -
School of Engineerip
University.of; Zambia
P.O Box 32379 :
Lusaka :
ZAMBIA

" ZIMBABWE .-
cchlmedza@smence uz.ac.zw

' hanya@ natci. unzé zZm

1. \DF Emmanuel Abira.

- NUGC,Plot-10. Benue Crescent
Area 1 Garkl Abu;a S

:NIGERIA - o

: ‘emmanuel@emmanuelabma com

ndlodlo @nust.ac.z

5. Mr Isaac-Nhamu

Chinhoyi University of Technology funsho ng@yahoo.com

ICT and Electronics Department '

P Bag 7724 12. Prof G.M Massaquoi

ZIMABWE P.O Box 30572

isaac.nhamu@cut.ac.zw ‘Nairobi

inhamu@yahoo.com KENYA

i ) ' J.Massaquoi@unesco.org -

6. Lydia Tihabiwe jgmmassaquoi@yahoo.com

Bostwana Technology Centre ,

P/Bag 0082 13. Mr Sergio Machado

Gaborone MOZAMBIQUE

BOSTWANA

T
‘(V“‘

g \Iydla@botec bw




14.

15.

16.

17.

18.

19.

20.

'carolroos@tlsca .C0.7a’

Dr H. Gombachika . ' RN
Department of Electrical Engineering  21. Mr Tinashe Mariga -
MALAWI UNESCO Harare Cluster Office

hgombachika @ poly.ac.mw P.O Box HG 435
' ‘Highlands™ - .

Dr Enock Jonathan R Harare - '
Harare Institute of Technology ZIMBABWE Lo
Harare . m marlga@unesco org. o)
ZIMBABWE - -
enock |onathan@vahoo com .22, Ms Margaret Mzumara '

\ .UNESCO Harare Cluster Offlce
Carol Roos ° O/Box HG 435 :

Neil Butcher & Assomate
SOUTH AFR[CA

ZIMBABWE

Prof Juma Shaban
UNESCO Harare,Cluster. Offlce
P.O Box HG 435
Highlands ”
Harare

ZIMBABWE -

j:shabani@unesco.org

.zulu® unesco.org

Mr Shem Bodo

P.O Box HG 435
Highlands
Harare
ZIMBABWE

$.bodo@ unesco org

Ms Margaret M'aiﬁaﬁﬁé
UNESCO Harare Cluster Office
P.O Box HG 435

Highlands

Harare

ZIMBABWE

m.mahapa@unesco.org

Mr Tendekai Bhowa .

UNESCO Harare Cluster Office :

P.O Box HG 435 : :
Highlands '
Harare !

ZIMBABWE ' :

t.bhowa®@unesco.org




ANNEX 3 _

FORMAT FOR NATIONAL & INSTITUTIONAL PAPERS

1. For natlonal papers:
a. Current Status of National ICT Policy;
b. The incorporation of ICT (both as a tool and subject within
" the field of Science and Englneenng in Higher Education) in
the Science and Englneenng pohcy of the institution, as'well
- as in the National ICT pollcy, L
c. Use of ICTin the classroom for. prepanng and teachlng Sci-
% ‘ence and Engmeermg ‘Methodology" and Example of tools
“used;
d. ..Use Jof ICT to: populanse Science’ and Englneenng, .espe-
" cially among groups such as. girls, and in R&D ~concrete
examples-where posmble and SE R
e. ICT.as a subject inthe Instltutlon \
elements covered'?




- ANNEX 4 —

USEFUL RESOURCES ON VIRTUAL LABORATORY L
Dr Enock Jonathan, Lecturer, Harare Instrtute of Technology (HI T)

.Introductory Remarks w
Participants at the SUB-REGIONAL TRAINING WORKSHOP ON THE USE OF

INFORMATION AND COMMUNICATION TECHNOLOGIES (ICTs) FOR IMPROVING B

RELEVANCE AND QUALITY OF HIGHER EDUCATION AND RESEARCH WITH SPECIAL
EMPHASIS ON SCIENCE AND ENGINEEHING sponsored by the UNESCO HARARE Office
and held from 12-16 September 2005 at the UNESCO . HARARE Offices in ZIMBABWE
embraced VIRTUAL LABORATORY as a “best bet technolog)f fori improving both the relevance
and quahty of science and engmeenng educatlon and research in Afnca e

This reference list of Ilnks has been complled to provrde some gurdance on the resources
available on the web on VIRTUAL LABORATORY in smence and. engrneenng educatlon and
research. : 'y :

Useful Definitions of a Virtual Labfera'tory
Science and Engineering Research - . i -

+“An electronic workspace for distance collaboration and eikpenmentatlon in research or other
creative activities, to generate and deliver. results’ using dlstnbuted information and
communication technologies (ICTs).” [Report on Expert Meeting on Virtual Laboratory,
International Institute of Theoretical and Applied Physics (IITAP), Ames, lowa with support of
UNESCO/prepared by James P Vary, Edltor - (ClI 00/WS/01]

Science and Eng_neennq Educatlon S fooE e ;
»  Acomputer-based exercise de5|gned to emulate hands on expenences and to provrde

a working understanding of experimental science.

Why a Virtual Laboratory?
= Wider access to expensive or rare laboratory equipment.
= Sharing of laboratory facilities (i.e. equipment and personnel) that are geographi-
cally distributed.
= Enhancing education quality through the incorporation of computer tools such as
_intelligent tutoring systems.




ay What are the APPROACHES?

~. ="' | Remote Virtual Laboratory: User interacts with equipment that is physically in another

. location via sensors and.actuators through a computer (tele-operation, tele-
o programmlng) and a communication network such as the Internet.

. = Simulated Virtual Laboratory: User interacts with computer models of equrpment

A * and |ts environment to perform experiments.

Requirements’AList for a successful Virtual LaB‘oratory

What a Vlrtual Laboratory is: NOT
In science and engmeenng education; virtual Iaboratones provide a cost—effectrve approach to
a working understandlng of expenmental scrence if based on ngorous ‘and Teséarch-based
models of scientific ano engrneenng processes However a virtual Iaboratory |s"NOT anabsolute
thatis, the “get- your-hands dirty Iaboratory "AVL isan extensron of an RL/TLaffordlng realisation
of new opportunities ¢ cost eﬁectrvely, for example access to personnel and ex ertise.

Science and Engrneenng Educatlon T ¥ ;
World Web Link ot hris s N 5 +.,| Study Field

hitp://physicsweb.. org/resources/Educatron/lnteractrve exgenments/Optrcs/ .| -Physics, ., -,

[ hitp:/www.i hu.edu/~virtlab/virtlab.htmi,. . R ..'| - Engineering/Science
http://iersey.uoregon.edu/vlab/Piston/ /. . - : .| Engineering -
http://www.math.uah.edu/stat/ R “ |- Mathematics .-

o ,)(Probablhty and Statrstrcs)
http://www.ruf.rice. edu/~lane/rvls html bt e et e 1 Blatistics:

Chem|stry
~.Civil Engineering . . .-
Earthquake Engineering
" Medicing” " ¥

| _http://neon.chem.ox.ac.uk/vichemistry/default.himl
http://www.civil.ubc. ca/home/coursew.’i/vrrlab/ '

| http://cee.uiuc.edu/sstl/javal-
| http://www.hhmi.org/biointeractive/vlabs/- -
http://ir.chem.cmuy. edulrrnrorectlapplets/vrnuallab/DownIoad asg

‘Chemistry =
ht!p :/lwww.chemcollective.org/applets/vlab.php Chemistry
| http://www.microscopy.com/MicroScape/MicroScape.htm! Microscopy ~
Science and Engineering Research
World Web Link Research Area
http://www.cira.colostate.edu/ramm/viab/virlabhp.htm Metereology
:M/vlab.gsnc.pv Analylical Science (Virtual Instrumentation)
hitp://homer.oml.gov/VLAB/ Biokinatic and Dosimetric Research
hitp://www.bio-link.org/lab.htm Biotechnology -
| hitn://vit.ucsd.edu/index1.htm! Technology
http://www.ipm.csiro.aw/ - Microscopy
: ttp://www.ansys. com/assets/testrmomals/trane It. gdf Research and Development B

| _hitp:/iwww.sinica.edu.tw/~statphys/computer/vitural [ab.html Computational Physics




Software Packages

Commercial Software

Commercial Name Company WebSite

LABVIEW® http:/fAwww.ni.com/labview/
MATLAB® and SIMULINK  hitp://www.mathworks.com
CircuitMaker® hitp://www.microcode.com/

Model ChemLab®

hitp://modelscience.com/

Free and Open Source Software (FOS

Brief Descnpt:on
Virtual Reality, modelhng tool

supporting 3D modelling and nimation.

Software tool for establishing and

Name , World Web: Lin

White_dune " hittp:/www.csV.ica.uni -
stuttgart.de/vrml/dune .

UNESCO Virtual ~ ~ hitp: //wrtuallab tu- frelberche

Laboratory Toolkit

Papers and Reports on VIRTUAL LA ORATORY

maintenance of a Virtual laboratory.
Supports perso to -person (P2P)
communication: and person-to-
equipment (P2E)?commun|catlon

World Web Link

' PaperlReport Title .’

-http://dsd.bl. qov/~|ohnstonN|r1uaI Labs html ,

.|"The Virtual Laboratory: Using Networks to Enable Widely
" Distributed Collaboratory Science /7 .-

http://mitpress.mit. edu/cataloq/nem/default asp"ttype S&T

tid=727

»Human Factors: Engineering of a Vmual Laboratory for
Students with Physical Disabililies" )

http:/fwww.nano-world. org/amcles/veXQQOOS

http://nctn.hg.nasa. qov/|nnovallon/lnnovahon56/research"

htm

An Interdisciplinary Virtual Laboralory on Nanoscience

al Laborato‘ry Ex'pands NASA Hesea‘rch o

hitp://fie.engmaq.pitt. edu/fleZOOO/pagers 1457 pdf

Resource management’ slrategnes for remote vutual
- laboratory expérimientation o

http://imej.wiu. edu/amcles/2004/203/|ndex asg

+ Development of a Virtual Laboratory for. Scuence Educahon

http://dsd.Ibl.gov/~johnston/Virtual.Lab/Virtual. Lab1 html,

fm.html

“The Virtual Laboratory: Application of Multimedia Networks to

Enable Collaboratory Science

http://mceer.buffalo.edu/meetings/2004student/Gao.pdf

Java-Powered Virtual Laboratory for Nonlinear Structural
Dynamic Analysis

hitp://csdI2.computer.org/comp/proceedings/ccgrid/2002/
1582/00/15820278.pdf

The Virtual Laboratory: A Toolset for Utilising the World- Web
Grid to Design Drugs

http://www.bbsre.ac.uk/media/pressreleases/03-07-03—
biodivworld.html

Scientists build a virtual laboratory for modelling biodiversity
pattemns

http:/iwww.ijee.dit.ie/contents/c190303.himl

Several papers on VL

http://istresults.cordis.lu/index.cim/section/news/TpV/articl

e/BrowsingType/Short%20Feature/|ID/74535

A virtual faboratory for genetic and medical data

http:/iwww.informatik.uni-trier.de/~meinel/papers/Trier-
Emisa04-Hu.pdf

A virtual laboratory for IT Security Education

htip://act.jst.go.jp/content/h10-
s/material/M09/PageMain_e.himl

Development of virtual laboratory system for crystal growth




. Contact Information

Réédefs, with questiohs/comments/suggestions are invited to send them to:

-

Acting Director -Téchnology Centre, - UNESCO Harare Office S

Harare Institute of Technology (HIT) 8 Kenliworth Road, Highlands
PO Box BE277, Belvedere OR" Harare — ZIMBABWE -

HARARE-ZIMBABWE - Tel: (263-4)776775-9
Tel: (+263-4) 741 422-37 e . Fax: (263-4)776055

Fax: (+263-4) 741408 . ~ Web: http://wwwharare.unesco.org
artechc@yahoo.com = . .bodo@unesco.org”
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