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In 1998, the Angola Educational Assistance Fund (AEAF) and the Catholic University of Luanda
(UCAN) started a collaborative effort, joined later by the University of Trento UniTN), to
develop a new Computer Engineering Department (CED). The objectives of the CED have been
coordinated with the strategic goals of UCAN as well as the specific needs of the business and
industry sector. The ultimate goal was to design a program that could offer young Angolans
valuable and practical skills needed to be successful in the growing Angolan economy. The first

academic year of the CED was inaugurated in March 2001.

Introduction

The Republic of Angola s located on the Atlantic Coast of southern Africa and is bordered by
Namibia to the south, Zambia and Zaire to the east and the Democratic Republic of the Congo to the
north. It has abundant natura resources, including petroleum, diamonds, agriculture and fishing. Angola
covers a territory of about 1.2 million square kilometers, more than twice the size of France, with a
population of gpproximately 11 million people. The 1,600 km-long coadtline and its four mgor ports
makeit anatural hub for shipments to and from the entire region.

In 1975, Angola ended centuries of Portuguese colonid exploitation. Sadly, a Sate of civil war
quickly followed independence and has been the norm since then [1,2,3,4]. Some progress has been
made in recent years in resolving the conflict, and initiatives can now be redirected from emergency
intervention to long-term socid and economic development.  Although often not immediately considered
by the government or the multilaterd and international aid agencies, the area of higher education is

crucid for the future of Angola

! Presented at the ACT SUMMIT 2001, Pretoria, South Africa



The Angola Educationd Assstance Fund (AEAF, www.aeaf.org) was created in 1996 in order
to promote higher standards of academic education and research in Angola. The AEAF is a 501(c)(3)
nonprofit organization and is based in Boston, MA.. Its main endeavor has been the establishment of the
Catholic Universty of Angola (UCAN, www.ucan.edu), the first non-governmenta university in Angola
Based in Luanda, UCAN was inaugurated in November 1999, with the opening of the Department of
Law and the Department of Economics and Management. Its mission is to provide human, academic
and professiona education for the young people of Angolain their own country.

The Angolan economy has suffered from the internd armed conflict, resulting in an increased
dependence on the petroleum sector. As a consequence, the vast mgjority of businesses and industries
operating in Angola are. @) oil-rdated, b) foreign-based and — usudly — multinationd, ¢) “cosed”
businesses, where expatriates occupy al levels of jobs and only a smal number of low-leve jobs are
offered to locals.

Although serious attempts are currently being made by the Angolan government to encourage
investments in other sectors and thus diversify the economy, the petroleum sector remains prominent.
Giventhis, it was initidly anaturd step for UCAN to seek collaborations with oil-related companies. In
particular, efforts were made to address some of the critical problems that affect these companies in
Angola, including high cods of operations, lack of locd educated daff, insufficient on-gte traning
programs and insufficient links with the loca non-oil economy.

Areas of collaboration have included oil companies direct and indirect funding of UCAN
activities, sponsorship of public events held a the university and participation as both presenter and
participant a seminars held at UCAN. For example, in January 2000 the Law Department of UCAN
conducted a 3-day seminar on a newly approved labor law, which was successfully carried out.
Companies were eager to send their staff and were quite supportive of this event. Students and many
individuas and gtaff from smal companies were able to attend.

Oil companies have dso provided funding for various initiatives directed by AEAF, including a
number of English as a Second Language (ESL) courses and computer literacy programs which were
organized at UCAN and the shipment of containers of books and computers which are arranged on a
regular bass[5].




While the oil industry looks forward to hiring the first graduates of UCAN in 2004, both UCAN
and the oil companies continue to develop their collaboration. An interesting opportunity arose in June
2000, when UCAN asked AEAF to help create a Computer Engineering Department. An international
team of experts under the guidance of AEAF and the University of Trento developed the academic
curriculum and planned the course structure. Classes began on-schedule in March 2001.

Of great Sgnificance was the involvement of the private sector. Managers and technica experts
from the ail industry were repeatedly interviewed, with ther input contributing to the curriculum
development. The result is a set of courses that takes into account the medium-term needs of the ol
companies operating in Angola and, a the same time, integrates modern topics to alow students to

successfully compete in and contribute to the growth in the various sectors of the Angolan economy.

Computer Engineering Department curriculum (CED)

Our approach took into account two essential aspects of Information Technology (IT): fadt,
continuous change and its growing associaion with industry and business. The rapid evolution of the
discipline has a strong impact on computing education, affecting both content and pedagogy. We have
aso consdered the changing redity of the Angolan economy, with its current dependence on the il
sector (and its need for IT skilled personnel in the near future) and with the necessity of diversfication in
the long-term.

The modd curricula that were used as references, developed by international computing
asociations [6,7,8] or univerdties[9], are generally based on common structures and degree programs
available in North America and Europe. In order to meet Angola s unique requirements, an assessment
of business and industry needs was necessary. As afirst step, we focused on the petroleum industry,
currently dominant in the Angolan economy, and the banking sector, which is smdl but in rapid
expanson. Questionnaires were distributed among severd oil companies and a series of meetings with
representatives of the indusiry were held, addressng both technica and managerid issues. Severd
companies recognized the importance of their involvement a this stage both as future employers of the
graduates of the CED and as sgnificant players in the economic and socia development of Angola.

We determined that al companies interviewed would like to hire loca workers for new job
openings, but that the severe shortages of Angolan skilled labor forces foreign investors to look abroad.



In teems of IT sills, the petroleum companies stated a need for individuas with knowledge of
hardware, networking, communication, PC LANSWANSs, MS Office adminigretion, financid systems,
database and MIS. In addition to technicad skills, the companies emphasized accountability and the
ability to communicate effectively as essentid requirements.  All companies interviewed stressed the
difficulty of finding individuas with these skills within the country.

In the banking sector, extensve computerization efforts will soon be required to sudtain its
expanson. Banks in generd are looking to ingal computerized rdigble payment systems, optical
readings, long-distance communications and payment clearing mechanisms. However, due to the unique
needs of Angola, which indude repidly changing regulatory laws, inflationary economy, and dud
currency accounts, the software developed outside of Angola is not dways adequately suited to its
redity. Many managers would prefer to buy software systems developed locdly, but a fundamenta
shortage of Angolans with adequate programming skills makes this impossible. In addition to some of
the requirements listed by the oil companies, severd bank managers reported a need for web
developers.

The results of this research and the feedback it generated were used in developing the CED
program of study. It is structured in three steps.  Should students choose to terminate their study for
personal reasons, each step provides an “exit point” with an intermediate degree. The highest degree

offered requires five years and sx months for completion.

- The preparatory year (year zero, Propedéutico) will give students the title of “computer literate.” At

the end of the year, a computer literate will have knowledge in and familiarity with the use of
information systems and software tools for office automation.

- The undergraduate degree (3 years, Bachelorato). CED undergraduates will be able to carry out

professond and technicd activities in the design, organization and management of computer systems
and networks.

2 For various reasons, the high school system in Angola is currently unable to provide a uniform level of general knowledge and
preparation for an undergraduate degree in Computer Engineering. It was therefore necessary for UCAN to introduce a “ Propedéutico”
(preparatory) year as a prerequisite for students, to be successfully completed before they are able to begin the degree program. The
Propedéutico improves the overall cultural background of the students and ensures that a comparable level of preparation exists within
the class.



- The graduate degree (one additiond year, Licenciatura, plus another sx months for the internship

program and the thesis). Typicad occupations for CED graduates range from pure and applied
research to innovation and production development, advanced design, planning and programming and

complex systems management.

This gructure conforms to the Angolan higher education regulations. By offering intermediate
degrees, it will adso provide students not able to complete the program with an opportunity to enter the
labor market and result in quick transfer of basic IT sills to the economy. A complete list of courses
offered is avallable directly from UCAN [10]. In addition to successfully completing the required
courses, the student will need to demongrate mastery of his or her find research topic (thess), the
ability to operate autonomoudy and agood level of communication and presentation skills.

Computer Engineering Department activities

A number of measures are currently being planned and implemented in order to build a strong
relationship between UCAN and the Angolan industrid sector. The underlying assumption is that most
sudents will work in the industry after (or, in some cases, during) their studies. Today, much of the
practical knowledge associated with computing exists in the form of professond practices that are
present in the industry. To be successful, students must be exposed to these practices, dong with the
theoretica aspects of computer science, as part of their education. Daily professond practice dso
includes severd “non-technicd” proficiencies, such as written and ord communication, the ability to
work as part of a team, the understanding of ethical aspects of the work, and some managerid <Kills.
The importance of these skills will be more clearly understood when placed in the context of the work
environment. Partnerships with local companies offer away for UCAN to introduce these aspects into
its course offerings and for the industry to influence the curriculum to match its needs. The focus of

collaboration is on the following measures:

- Involvement of non-academic practitioners as teachers or teaching asssants. The interviews carried

out during the development of the CED curriculum reveded that companies in Angola have both the

competencies and the willingness for this involvement. The active participation of enterprises in the



educational process is widdy recognized as a necessary sep toward information systems
engineering [11].

- Internship programs. Student internships in local companies will strengthen the relationship between

UCAN and the private sector. The presence of a student in a company has two consequences. First
of dl, the sudent will act as a facilitator for the introduction of technologicd innovation in the
company. The second aspect is the feedback that the student (and the academic supervisor) will
receive from the practica application of the innovation. This process may aso initiate gpplied research
projects (see below). The internship program may aso be part of the student’s research activity for
the find thess

- Corporate Advisory Panel for continuous feedback and rdationship building. The two measures

above (that exploit the bi-directiona exchange of knowledge by moving people between the university
and industry) must be promoted and managed at the gppropriate level. A pand with the participation
of dl the rdevant actors (including the students representative) is going to be built both for this
purpose and for establishing a forma communication channd to bring issues from the indudtry into the

university.

In addition, other activities planned include:

- Vigts by students and staff to local industries, organizations and computer-related facilities.
- Professond development programs for industry staff at UCAN.

- Organization of state-of-the-art ssminars and conferences.

Conclusons

Given the current state of Angola, with its combination of encouraging signs of progress and
formidable chalenges, it is obvious that the gods of the CED are ambitious. Neverthdess, both
academia and industry understand that stable and durable devel opment has two main requirements. On
one sde, industry must foster academia, not only to insure that university programs match its needs and
to activate an input channd of qudified people, but dso because academia can bring technological
innovation to the indudtries operating in Angola On the other Sde, academia has to sudan the



development of industry in order to open a sufficiently wide range of opportunities for its sudents, as
well asto sustain research activities with relevant cases for study.

To exploit these research activities and to link the CED to the internationd research community,
we plan to create a joint research center with the participation of other universities (outsde of Angola)
and of companies in Angola  The research activities will focus on studying technologica innovation in
emerging countries, digital divide, multicultural work settings, and other relevant topics. In order to
promote innovation in Angola, the center will encourage the use of an Action-Research methodologica
approach [12] and produce both impact and implementation studies. Since innovation requires
underganding technologicd, organizationd and sociologica issues, the research center will be
multidisciplinery.

The recent past of Angola inflicted enormous suffering on its people. Moreover, it hated the
development and diversfication of the economy. It is somewhat paradoxica to spesk of a pogtive
outcome, but this Stuation could provide a favorable environment for usng new frameworks of
collaboration between academia and industry. In the process of building the CED and in establishing
relationships with the loca industry we have encountered familiar issues. However, our experience in
Angola over the past 2 years has shown that the lack of a routine and the shared sense of cooperation
due to the chdlenging environment provide a unique opportunity for advancement and progress.
Furthermore, since there is no current practice to be revised, there is less resistance to change and more

acceptance of experimentation [13].
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