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1.

(

Introduction

We are in the age of the knowledge economy. The development
process no longer focuses on the availability of land, labour and

capital, in the traditional sense but on the importance and level of
knowledge.
The knowledge economy is dominated by innovation and
mediated through services and networks. In the words of Mr. Kofi Annan, UN
Secretary General, "knowledge is a more powerful weapon in a nation's

arsenal than any missile or mine". The wealth of nations in the 21st century

will be determined by the use of knowledge. Few people today in the
developed world argue about information technology (IT) in an organization.
It is an accepted fact that IT will and does improve productivity and
efficiency in organizations. In these economies, companies have embraced
IT to reduce product life cycle, increase output, improve quality and cut
down time.
No country today without a strong knowledge sector can
withstand the tide of competition let alone improve significantly the lot of its
people materially.

2.
The K-economy requires a good pool of knowledge workers. Thus in
emerging countries such as Malaysia, S. Korea and Singapore, the target is to
rapidly move to the 30-40% levels of secondary school graduates continuing
to higher education. In Africa today less than 4% (2% in Ghana) of the
relevant age group has access to higher education. Yet higher education is
needed to produce the professionals who provide quality managerial and
technical leadership, adapt and diffuse innovations and extend the boundary
of indigenous knowledge and production possibilities (Ekong 1996).

3.

The educational requirement for the knowledge economy workforce is

different. It is not a matter of recognising a body of knowledge but the
ability to access, generate, adapt, analyse and apply the knowledge to
changing and complex problems.
Moreover, the knowledge economy

requires life-long learning.
This is where the use of information and
communication technologies becomes increasingly important. First, for
developing countries it holds the greatest potential for the expansion of
educational opportunities through the use of information and communication
technologies (ICT)-mediated learning and distance learning techniques.
Second, it allows for rapid improvement of educational qualities through
access to vast stores of information on line and sychronous and asynchronous
learning.

4.
Higher education institutions in Africa today rely mainly on
conventional face-to-face teaching ("chalk and blackboard method"). Even
traditional distance learning through correspondence courses using written
text have not been adopted in most cases.

The achievements of the

University of South Africa (UNISA) in Pretoria of being a purely distance
learning institute is an exception. The result is that in the face of economic
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difficulties,

the

privileged few.

provision

of higher

education

has

been

limited

to

a

Today African economies face the challenge of meeting a

backlog of unmet needs on top of the need to accelerate higher educational
opportunities to growing populations, to improve the lot of the citizenry
through higher productivity, to meet the demands of new industries and to

participate in unprecedented rapid globalisation.
5.

The resulting strains on higher education institutions in terms of their

resources are already showing. There is a very low level of intake vis-a-vis
the outputs of second cycle institutions which themselves are low for the
development of African countries; strained resources evidenced by high
teacher-student

ratios,

over-crowded

classrooms

and

lecture

halls;

residential facilities meant for one student are hazardously being used by up
to ten students in some cases; inadequate conventional library facilities, etc.
6.

While the above vicious cycle of deterioration is taking place in many

African universities and in Ghana in particular, a global virtuous cycle of
information

and

communication

technology

explosion

is

taking

place

thereby providing tremendous opportunities to transform academic systems;
be it teaching, learning, research or development.

The result is that very-

soon information will be virtually free and the task of Africa Universities will
be mostly to transform information into knowledge,

extend the frontier and

to apply them to local situations. For example, MIT is putting all of its
courses on line for free within the next six months. The challenge of African
Universities and centres of higher education therefore will be the ability to
access this technology mediated information to create knowledge out of it.
Leapfrogging in higher education is now not

only

a possibility but

a

necessity and the vehicle is information and communication technology.

7.

This paper examines the role of ICT in accelerated expansion of higher

education outputs and deliverables both qualitatively and quantitatively
using information and communication technologies. Ghana will be used as a
case study in terms of the crisis in higher education, the state of application

of ICT today and opportunities for rapid expansion of higher educational
outputs and deliverables.

8.

The paper is organized as follows:

The first section presents an

overview of higher education in Ghana which in many aspects reflect what
prevails in most countries in Sub-Saharan Africa.

The second through third

covers a brief assessment of the state of ICT in Ghanaian Universities. The
fourth section reviews the role of ICT in improving higher education
outcomes drawing on the work of Ajayi (2001).

That is followed by review

of the challenges to turning that possibility into reality in terms of policy, ICT

Infrastructure, and other major obstacles. The paper concludes with a call on
Ghana to put in place the necessary mechanisms to promote ICT mediated
higher education by the Government and leadership of academia.

Information Technology to Improve Higher Education

2.

Pa&e 3

Overview of State and Outcomes of Higher
Education In Guana

Ghana recorded a total population of 18.4 million in 2000 having grown
at the rate of about 2.6% per annum since 1970 when it had a
population of 8.6 million. The growth of the population has been

accompanied by an even greater rate of urbanization of about 5% per
annum. The result has been increasing demand for education services at all
levels, demand which has not been matched by economic performance and
educational services delivery despite rapid expansion soon after
independence.
The country boasted of the highest per capita income,
among other African countries,
estimated at about $350 at the time of
independence in 1957. In the early 1970s and 1980s, however, there was
sharp decline in post-independence gains in welfare and despite efforts at
economic recovery the income per head in the country still remains at the
same level some 44 years after the country became independent.
Contributory factors to the dismal performance of the Ghanaian economy
include poor development leadership
and governance,
economic
mismanagement, steep increases in the world oil prices, and unfavourable
poor terms of trade with regard to the traditional exports - cocoa, timber and
minerals. The decline in Ghana's economy resulted in not only declines in
living conditions but also in support and performance of the education sector
in the country.

10.

At the time of independence, the country adopted a policy of providing

education for all with free primary and middle school education and free

tuition at secondary level.
Students at the University level enjoyed free
tuition, boarding and lodging. As a result access to education increased
throughout the country.
The number of teacher training colleges increased
more than threefold. Literacy rate was higher than in most African countries
at the time.

But with the economic decline of the 1970s and 1980s the

expansion of educational facilities was stalled.
11.

The main instruments for reviving the Ghanaian economy since 1983/84

has been IMF/World Bank supported Structural Adjustment Programmes
(SAPs).

In the case of education emphasis was placed on first and second

cycle educational reforms with limited success.

For example, enrolment

rates have not improved.

The major programme aimed at the tertiary

institutions

Education

-

the

Tertiary

introduced until 1993-98.

Project

(TEP)

was

however,

not

It involved $51.4 million over the five years

period. The TEP however had a limited impact and during the period of its

implementation actual Government spending on education fell from 15% of
budget to 12% even though enrolments expanded by 80%.
12.

The

current state of educational

improvement in the deliverables.

outputs in Ghana demand rapid

For example, examination of enrolments

in primary schools (first 6 years), junior, (first 3 years of post primary) and
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senior secondary schools (last 3 years of pre-university education) indicate
that between

1992 and

1997,

the

actual enrolment in primary schools

stagnated. The number of pupils enrolled in primary schools remained at 2
million pupils per year despite about 15% increase in children in that age
cohort.

Only marginal improvement occurred at the junior secondary level

where enrolment rates were 676,182 in 1993/94
Senior secondary enrolment

and 695,468 in 1996/97.

however registered about 20% growth from

157,190 in 1992/1993 to 188,908 in 1996/97.
Table 1: Enrolment in the Five Public Universities of Ghana
UNIVERSITY

SEX
M

1993/19

1994/19

1995/19

1996/19

1997/19

94

95

96

97

98

4,123

5,288

5,288

"5,853

6,383

University of
Ghana

F

1,540

1,668

1,668

2,644

2,223

T

5,663

6,956

6,956

8,497

8,606

M

3,389

3,897

3,734

4,791

5,496

F

811

993

887

1,288

1,380

T

4.200

4,890

4,621

6,079

6,876

M

2,383

3,197

3,197

3,904

5,341

F

807

1,076

1,076

1,438

1,923

T

3,190

4,273

4,273

5,342

7,264

M

1,368

1,246

1,246

2,223

2,597

F

472

501

501

732

957

T

1,840

1,747

1,747

2,955

3,554

M

39

124

124

222

332

10

10

33

52

University of
Science &
Technology

University of
Cape Coast

University

College of
Education

University of
Development

F

Studies

T

39

134

134

255

384

M

11,302

13,752

13.589

16,993

20,149

75.7

76.4

76.6

73.5

75.5

3,630

4,248

4,142

6,135

6,535

24.3

23.6

23.4

26.5

24.5

11,932

18,000

17,731

23,128

26,684

(%)
Total

F
(%)
T

Source: National Council for Tertiary Education, Accra.

Page 5

Information Technology to Improve Higher Education

Table 2: Enrolment in the Polytechnics
1994/95

1995/96

1996/97

1997/8

Full time

3,115

4m874

11,570

7,660

Part time

2,932

3,128

10,252

4,307

Total

6,045

8,002

21,622

11,967

Total

Source: Quarterly Digest of Statistics, Statistical Service, Ghana, March 1999.

13.

At the tertiary level two phenomena could be observed.

There was

rapid expansion in enrolment in the country's five universities (See Table 1)
from 11,932 in 1993/1994 to 26,684 in 1997/1998 over 117% in 5 years.

Recently private universities are also emerging on Ghana's educational
scene with limited impact to date.

Similar quantitative expansion was

witnessed in enrolments in polytechnic from 6, 045 in 1994/95 to 11, 967 in
1997/98 (Table 2).

These expansions in enrolment without corresponding

increases in funding have resulted in expenditure per student drop from an
average of $2,300 a year per university student in 1990 to approximately
US$900; and from US$180 a year in polytechnic sector to about US$74 in 1997
(World Bank 2001).
14.

The second major characteristic of Ghana's educational structure is the

small number of students in tertiary institutions compared to those enrolled
at Senior Secondary School (SSS) and Junior Secondary School (JSS) levels.
In fact only one in twenty students at the Senior Secondary School gets into
the university while the ratio between SSS and JSS students is one to three.
(See table 3)
15.

From table 4 it seems that with the exception of oil rich Nigeria, Ghana's

expenditure on education as a percentage of GNP has been among the
lowest in Africa even though it is above average in terms of percentage.

Government expenditure is relatively high.

The educational outcomes in

terms of average schooling in population over 25 years in 1990 of a low 2.8

years however reflect the African average.
level

that

the

improvement.

country

performs

Thus it is rather at the tertiary

dismally

and

hence

the

need

for

And it is at that level that ICT could play a lead role in

enhancing output quantitatively and qualitatively.
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Table 3: Enrolment at Various Levels of Education in Ghana
1997/8

Enrolment In

i)

a) Universities

23,684

b) Polytechnics

11*967

38,651

ii)

Senior Secondaryjjchool

685,468

iii)

Junior Secondary School

2,027,008

Source: Quarterly Digest of Statistics, Statistical Service, Ghana, March 1999.
Table 4: Expenditure of Public Expenditure on Education
of Selected Countries

%ofGNP

Outcomes

1995

1990
%ofGov't

%ofGNP

Spending

"/oofGov't

Tertiary

Av.

Spending

attained

schooling

1995

population
over

Of

25

1990

Africa
Ghana

3.1

17.1

3.3

24.3

1

2.8

Nigeria

1.0

N.A.

0.9

11.5

2

N.A.

Cote d'lvoire

7.3

8

N.A.

1

2.8

2

2.3

Kenya

(1980)

Zimbabwe

7.1

Tunisia

10.4

22.8 (1980)

5.2

17.0

6.8

-

-

-

16.9
-

6.8

17.4

4

3.0

6.8

20.5

4

4.8

10.9

3.3

11.6

15

7.8

3.0

11.2

3.9

12.2

5

3.6

S.5

18.3

-

-

4

5.6

S. Korea

3.5

22.4

3.7

19

9.3

United Kingdom

4.9

-

U.S.A.

5.2

12.3

South Africa

13.5

6.2
6.5

Other Regions

Argentina
India
Malaysia

1.1

Source: World Bank.

54

I

17.5
-

16

8.7

49

12.0

in
yrs.

Information Technology to Improve Higher Education

16.

Page 7

There are growing concerns regarding Higher Education Institute (HEI)

outcomes or deliverables in terms of access to a quality skilled mix of
graduates required by the economy presently. These concerns are in terms

of meeting future demand in a highly competitive global economy, and the
expectations of students and graduates in Ghana. The available researched
information is limited even though the indications strongly suggest serious
challenges to higher education in Ghana.
17.

The Ministry of Education's own Policies and Strategic Plans for the

Education Sector, 2001

define the following strategic objectives for the

higher education sector:
• Increase access to participation and extend education opportunities.
• Improving the quality and relevance of academic programmes.
• Extend provision of science and technology education.
• Strengthen governance, planning and management.
18.

In terms of access to higher education, while the country is already

experiencing graduate unemployment (see below), the number of people
having access to higher education in Ghana of 2% (compared to 12% in
Malaysia) of the relevant age group is quite low.

The unemployment has

occurred due to demand factors such as lack of economic growth, low
investments, institutional and market restrictions (including non-competitive

product markets and adversarial industrial relations system). On the labour
supply side

constraining conditions include inadequate skill mix,

poor

labour market, inadequate business information flows and high informal
social welfare schemes which tend to encourage graduates to hang around
for longer periods looking for the right job (Boateng and Ofori-Sarpong
2001).
19.

The above study by Boateng and Ofori Sarpong (2001) which draws on

the

other works

of Boateng

(1998,

2000

and

2001)

reveals

important

characteristics of the outcome of higher education institutions in Ghana.
These characteristics are summarized as follows:
•

Graduate unemployment at the rate of about 1% of graduates

remains low but critical given the already low level of output of
HEI. That points to problems of quality, relevance, right mix of
disciplines

and

in

the

case

of

university

graduates

false

expectations in terms of class of jobs and salaries they want.
•

The public sector, especially the civil service, is no longer

taking on much high level labour and is already laying off
employees in certain cases under the National Institutional
Renewal Programme. At the same time private sector demands
in some cases are not being met by the Higher Education
system

with

the

result

that

costly

and

experienced in recruiting key personnel.

long

delays

are

Information Technology to Improve Higher Education
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The requirements of ICT competencies are rising but not being

catered for adequately.

For example, job vacancies advertised

in year 2000 showed that 33.5% of those requiring university
degrees,

and

24.3%

requiring

other

tertiary

qualifications

required computer and analytical skills. Yet the present author
found that

less than 2% of graduates from the HEIs in Ghana

have the relevant training in basic computer applications.
•

Deficits between 10% and 55% exist for engineering, technical,

management, accounting and medical/health graduates and
these

are

not

being

met

mainly

for

lack

of

access

and

inadequate applications of science/mathematics students from
the second cycle.

•

While there is no universally agreed measures of quality of HEI
outputs in Ghana, the indicators leave much to be desired.
a) Student-teacher ratios have deteriorated from 1:11 and
1:24 for the universities and polytechnics respectively to
1:18

and

1:30

between

corresponding

1992

improvement

and

in

2000

facilities,

without
material

support and application of ICT.
b) The learning environment has worsened as a result of
overcrowding in classrooms, dormitories and shortage of
books and current journals.

c) There

has

been

a significant

decline

in

educational

support per student by Government as indicated earlier,
though that is partly absorbed through the payment of
user fees, accommodation and feeding by parents.
•

Management

of

the

HEIs

in

Ghana

have

faced

serious

challenges and have had to cope under difficult circumstances.

Weaknesses are however obvious. For example, the five public
universities have

databases of admissions but these are not

coordinated. As a result the total number of actual first years is
only known several weeks or sometimes months
academic

year

universities

as

has

started.

insurance

Students

and

admitted to all the universities.

good

apply

to

performers

after the
several

may

be

While the Universities of

Ghana, Science and Technology, Cape Coast do have some
electronic admission registry system in place, all admissions

are still manually issued. The lack of clear Government policy
guidance

and

poor

labour

market

information

have

all

contributed to weaken the management of HEIs.

20.

From the foregoing it is clear that HEIs in Ghana suffer weaknesses in

terms of providing access to a large proportion of relevant age group (18 to
25 years in particular) and especially for critical science and technology
disciplines in order to meet the mix of disciplines for the economy.
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While information and communication technology cannot replace lack of
leadership, policy, good management etc. they can significantly assist in

improving higher education's outcomes in the country in significant ways. In
particular 1CT holds great potential in increasing access, improving
attainment levels and enabling the universities to improve on the mix of
disciplines and relevance of outputs vis-a-vis the needs of the economy.

3.

The Role of ICT in Improving Higher Education
OUTCOMES AND DELIVERABLES

One of the major opportunities for improving outputs and deliverables
of educational systems therefore is the use of ICT. Today ICT has
revolutionized all aspects of life in the developed world including
education (Koster, 1976). However, the rationale of technology education is
different for developed and developing countries (Johnstone, 1998).
In
developed economies and emerging countries like Malaysia where schools
are well established and enrolments levels are high, ICT are used primarily
to improve the effectiveness of teaching and learning, to individually tailor

institutions and to provide specialized education to small groups. On the
other hand Johnstone is of the view that in poor and developing countries
ICT
principally
and
additionally
provides
alternatives
to
make
improvements in increasing access to education and to lower cost per
student.

The

potential of ICT mediated learning

even

in

developing

countries are however broader than those envisaged by Johnstone.

22.
or

There is no doubt that ICT opens opportunities to design countrywide
regional

educational

system

with

national,

regional

and

even

multinational clientele. This is the case of the University of South Africa (the
Open University of South Africa) which now has over 120,000 students of
which about 15,000 students are from other countries, mainly in the SADC
region. Additionally ICT can be used to improve attainment levels, range of
disciplines as well as improving both teaching and learning effectiveness.
23.

The strength of information and communication technologies lies in the

fact that it gives rise to multi-way interactive capability for synchronous
distance education, electronic library and database sharing as well as
asynchronous instruction. It opens up avenues for the use of video cassettes
and video and audio enhanced computer learning.

ICT has opened the way

for digital transmission of electronic mail via internet and information data

bases, access and
multi-way transmission of full motion video. With the
expansion of sophisticated interactive software in connection with personal
computers and television, the possibilities of using ICT to enhance
education deliverables are infinite.
The day of technology enhanced
learning has arrived to support provision of course materials, to support
teaching and learning processes and to support management and
administration
deliverables.

of higher

education

to

achieve

enhanced

outputs

and

Information Technology to Improve Higher Education

ICT use in HEIs are wide and varied.
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The core process of teaching and

learning and researching in HEIs may be enhanced. ICT may be used to:
(a)

Support teaching both in content and methodology.

(b)

Facilitate synchronous and asynchronous learning.

(c)

Support monitoring of teaching.

(d)

Support HEIs research in terms of collection, exchange, and

dissemination of academic information.

(e)

Networking

among

institutions

nationally,

regionally

and

globally.
24.

The biggest immediate impact in the application of ICT in African

Universities may be in the potential it offers for distance learning.

It can

bring higher education to the door steps of every person, provided national
ICT infrastructures are developed and are accessible to the majority of the
people. As in industry, ICT is also playing an increasing role in improving
administrative and managerial functions of institutes of higher learning.
25.

The above core ways of using ICT in HEI's have been captured

by

Ajayi (2001) in the box below:

UbesoflCTmHEIa

m HKU i irr p at t ss o* t» afhints find \* niuitt;

•i

ul

S.ypuif

mdpa^rmt at

.incf

roiutaruff erf

In- upport rfroraur * oitcsQntt.it

'li'*i. ,utnui\cn c' tin? *i*j i: * *ukr rhi* '2 tdifo j.jti beck or.c; it-t t*p}nt .> ■>

r^'i.'u.ui/a mlormUoiM hut *n fact -O.Vc ft " jhqh t 1.17

is. *: itAM.1 y jt u t^vferl c'±nifatt> ml

the ufci'

v.iij/«pt«'' q//.k 1' il ri.ief vf/^rec jj.ua 1 j^
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An area where rapid application of ICT is likely to take place is in

library services with great impact on the quality of higher education in
Africa. The traditional library which met the user needs of the pre-ICT
revolution is in a critical situation. This is because the traditional stocks are
dated and subscriptions

of periodicals in many

cases have not

renewed for decades in most African universities.

been

Electronic books,

electronic journals and on line catalogues are the new library resources for
the user and it is through an ICT infrastructure in HEIs that accessibility to
these is possible. Some HEI libraries are in the semi-electronic phase but
more needs to be done. ICT will enable libraries to establish networks for
the following:

• Theses, dissertations, reports database.
• Accessing publications on-line.

• Scanning bibliographic information on-line.
• Preserving valuable documents.
• Subscription

of

African

libraries

to

electronic

journals

for

cost

effectiveness etc.

27.

The

above

applications

of ICT combine

into

a powerful tool

for

academics in the discharge of their functions, in teaching and research.
Non-availability of modern books and up to date journals no longer inhibit
the updating of lecture notes to catch up with advances in any field to the
benefit of students being prepared for the labour market.

ICT integration

into the teaching methodology in Universities solves this perennial limitation
to African scholarship. The internet especially reduces the effort required in

research in HEIs.

It assures shorter and less tedious work in scouting for

significant information on any subject matter

of research under the sun

literally.

28.

What would the above translate into in concrete terms regarding

improving higher education outcomes and deliverables in Ghana?

Five

illustrations will do:
(i)

ICT

mediated

education

at

the

tertiary

level

will

enable

immediately all those who qualify to enter University, which in
1999/2000 averaged less than 50% of qualified applicants to
have access to tertiary education. (See Table 5 below).
(ii)

Attaining the above still means less than 4% of the relevant age

group

would

be

enrolled

for

tertiary

application of ICT to polytechnics

education.

Similar

and other Institutions of

higher learning broaden access to facilities of training at these
levels too.
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Table 5: Admissions And Staffing Positions Of Five Major
Public Universities of Ghana 1999/2000
University

Total

Total

Qualified*

Admissions/*

Total

Graduate

Academic

Non

Student

New Entrants

Enrolments

Outputs

staff

Teachi

Applicants

(1998/9)

ng Staff
617

1. University.

1,906

14,319

5,697/4,759

11,907

2,937

6,595

4,031/2,968

9,501

1,627

8,245

1,467

of Ghana,
Accra

2. University of

507

1,156

Science &
Technology,
Kumasi
3. University of

239

1,217

6,878

2,859/2,859

202

789

8,681

3,894/3,227

Cape Coast
Cape Coast
4. University

1,970

College of
Education,
Winneba

Source: National Council on Tertiary Education, Ghana.

(i)

To increase the levels of enrolment at the higher education
equal effort has to be made at the second cycle where currently
over 60% of the students do not even pass Senior Secondary
final examination.

ICT has the potential of increasing the

quality of education at the secondary level.

For example, the

Ghana Institute of Management and Public Administration has
prepared a national proposal to use its video conferencing

centre through the national television network to broadcast
quality courses to all the nation's 506 Senior Secondary schools.

And that is achievable at the cost of $2 to $5 million additional
investment depending on the degree of sophistication adopted.
ICT mediated enhanced delivery at the second cycle level has

the potential of doubling intake and improving pass rates to

about 80%, that is double current rates, at less than 10%
increase in the educational bill of second cycle education in
Ghana.

(ii)

An area of greatest contribution of ICT in the short run to the
quality of higher education in Ghana will be the access it affords

to

on-line

database,

information

and

electronic

libraries.

Imagine all students and faculty of the University of Science and
Technology having free access to MIT courses on line anywhere
and anytime!
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Fifthly, a phenomenon already initiated with Ghanaian
Universities through the AVU process is the use of ICT to
network among the institutions of higher learning, sharing

information, lecturers etc.
With ICT, especially video
conferencing, one lecturer can literally be shared among a
number of Universities.

(iv)

ICT may be used to improve the mix of disciplines especially

those demanded by the job market but not being offered
currently or at adequate levels through on line teaching,
assessing facilitator and materials from distant places etc.

(v)

The relevance of programmes to industry and other sectors of
the economy can also be enhanced through applications of ICT.
For example, the application of ICT to link employers, the
Ministry of Manpower and Employment and HEI institutions will
improve manpower planning and direct higher education
programmes.

29. The application of ICT cannot be restricted to higher education,
however. For example, unless the number of students at the second cycle
who opt for science and mathematics increase significantly, the tertiary
institutions will be limited in their efforts. Thus there is need to address the
problem at lower levels too with ICT as an important instrument.
30.

The challenges to turning the dream into reality are however enormous.

They range from weakness in national policy and commitment, to the capital
cost in setting up the backbone and related infrastructure to use ICT on a
wider scale.

4.

The Use of ICT In Ghanaian Universities

Recognition of the role of ICT in improving high education in Africa has

led to efforts towards that end within development cooperation and by
individual African countries. Today the application of ICT in African
HEI varies greatly among the nations. For example, in the cases of Burkina
Faso and Tanzania which Alcorta (1996) describes as being at the stage of
"basic or fundamental exclusion" with regard to the local availability of IT
hardware and applications, the number of computers and telephones and
the quality of telecommunication infrastructure and services are "so shoddy
that they cannot provide the minimum level of information and knowledge
required for improved judgement and hence for economic and social
prosperity".

Alcorta adds that "exploiting the content of the information

revolution requires a critical mass of users and levels of literacy, language

proficiency and data processing and analysing skills that are not widely
available in these societies".
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On the other hand African countries, such as Egypt, Morocco, Mauritius

and South Africa have made advances towards bridging the digital divide.
In the case of the Republic of South Africa which Alcorta (1996) describes as

one of "limited inclusion" there are pockets of highly sophisticated use of
ICT. But despite access to a wide range of IT hardware and applications
including areas of international excellence and despite a high level of public
and private commitment to make access to IT widespread, ICT is still limited
and skewed towards a minority of the population with the larger pool of
black South Africans marginalized.

33. Ghana's levels of ICT may fall into the case of "limited inclusion" with
increasing connectivity in the major cities and virtual exclusion of other
areas of the country. The Ghanaian case is the result of lack of national IT
policy. Government commitment is only recently emerging with a draft of
ICT Policy having been prepared in the third quarter of 2001. Only the
University of Ghana and the University of Science and Technology have
limited computer science degree programmes but the author's experience
with some of the graduates indicates that they need further exposure even in
basic applications. The current situation is marked by weak development of
the telecommunication infrastructure and bandwidth; even the network of
fibre optics via the pillions on the national electricity grid have not been
undertaken beyond a third of the country; and the quality of ICT
infrastructure and services therefore remain weak despite recent
improvements.

34. Notwithstanding the above picture, efforts have been made to introduce
ICT into African Universities as mentioned earlier with some success. In that
regard the World Bank's support to African Virtual University (AVU) is
worthy of special mention. The AVU is a satellite based distance education
project. It is a network of Internet facilities on its own website. It uses multi
media approach to teaching and learning. The learning package comprises
line or pre-recorded lectures transmitted by satellite and viewed on a T.V.

screen, plus handouts, textbooks and other materials which are transmitted

electronically" (Okumi, 2000).

Today about 26 websites of African higher

institutions are integrated in the University system.

In that regard the AVU

holds great potential to the use of large scale of ICT to meet the growing
demands for well trained African high level personnel and for access to
quality higher education.

35.

Another success story in the making and already noted above is the

development of a web-based virtual university called Student on Line (SOL)
at the University of South Africa (UNISA).

Hitherto, UNISA had been using

mainly correspondence course to deliver university level diplomas and
degrees to its over 120,000 registered students.

At SOL, students can

register for courses, pay fees, download course materials, post assignments

electronically and browse the library catalogues not only in South Africa but
worldwide.
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several international internet initiatives in

Africa some of which are providing ICT facilities to higher education

institutions in Africa and involving organizations such as Carnegie
Corporation, USAK), UNESCO. This is due to the recognition of ICT in staff
development
(access
and content),
information dissemination and
networking, content development, exchanges, research and synchronous
and asynchronous learning facilitation.

37. In Ghana, the state of ICT infrastructure and use in enhancing higher
education deliverables are currently limited.
In no institution of higher
education in Ghana is it integrated to the main stream activities of the
universities, not even the University of Science and Technology, Kumasi
which is yet to produce computer engineering degree graduates
The
University of Ghana currently has 10 Local Area Networks, University of
Cape Coast about three.
None of other public Universities or the
Polytechnics has such a basic system, not even the University of Science and

Technology which relies mainly on stand alone computers. The state owned
Universities have (AVU) learning centres. The University of Ghana, the
largest of the five has its own VSAT which feeds the other Universities in
terms of internet connectivity. Stand alone computer laboratories (which
means networked computers in a classroom for student and faculty use) have
been established in the Universities but there is no ICT mediated course
besides what is offered as a supplementary programme through the AVU.
The good news is that the current leadership of the Universities are
committed to improving the ICT environment with keen interest of some
donors to provide support.

Computer and Internet Facilities In Universities of Ghana
38. Based on surveys carried on ICT infrastructure, the following
observations were made. Computer and Internet facilities at the University
of Ghana which is the oldest and largest of the Universities in Ghana and
Ghana Institute of Management and Public Administration (GIMPA) are
relatively adequate although the University of Ghana has limitations.
39. The University of Ghana (UG), Legon and Ghana Institute of
Management and Public Administration (GIMPA), Greenhill, both in Accra
share common borders but autonomous establishments constitute the
technological hub in higher education in Ghana.
GIMPA was originally set
up to provide post experience skill development for the public sector but is
now a full fledged tertiary institute offering graduate programmes in the
areas of leadership, management and administration. Both UG and GIMPA
have their own satellite dishes.

In the case of the latter, they also have an

ultra modern video conferencing Centre which is part of the World Bank's
Global Development Learning Network.

40.

GIMPA has three computer laboratories with a total of 70 computers

while UG has 10 laboratories which together house 250 computers.

Both
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institutions have multi media training and instructional aids in the above
facilities.

41.
for

With the exception of GIMPA, the accessibility to computers in the labs
the

student

population

of the

Universities

is

woefully

inadequate

averaging 100 students per computer in most cases which de facto translates

into no access. All distance learning, which the University of Ghana's Adult
Education Department, University of Cape Coast and the University College
of Education undertake is by traditional hard copy correspondence means.

While University of Ghana's library is connected, the main library facilities
used by faculty and students remain "books on the shelves" system. Use of
free library systems such as Africa Digital Library remains rudimentary.
42.

The foregoing survey shows that while the potential for ICT mediated

learning and enhancement of higher education outputs and deliverables
exist, much is needed to turn that into reality.

5.

Challenges To Widespread Adoption of ICT by Higher
Education Institute in Ghana

It is easy to write gloriously about the potential of ICT in improving higher
education outputs and deliverables.

The fact that the potential remains

largely untapped in itself suggests underlying challenges and problems.
These range from policy to organizational and financial considerations.

Again while it is fashionable to talk about ICT helping African countries to
leapfrog, it is equally true that inadequate ICT infrastructure would make it
difficult to bridge the gap in some ways as the developed countries continue
to

accelerate ICT application.

countries

cannot

improve

What is incontrovertible is that African

substantially

their

economies

and

education in particular without widespread application of ICT.
problems

and

challenges

of joining

the knowledge

higher

Thus the

economy must

be

addressed. The following are among the major challenges.

a)
44.

National IT Policy and Commitment

In Sub-Saharan Africa, the two countries that have made the greatest

strides in the application of ICT may be South Africa and Mauritius.
cases

that

has

occurred

authorities to ICT.

backbone

with

the

strong

This commitment has enabled the

infrastructure

including

bandwidth development etc.

national

threshold.

The

draft

of the

In both
national

development of

telecommunication

network,

Many countries in Africa do not even have

credible national information policies.
the

commitment

National

In Ghana, the new Government is at
IT

policy

recognises

information

technology industry as the leading sector in the country by the year 2010.

There is need for policy that moves from generalities to one that facilitates
putting

in

place

specific

infrastructure:

the

development

of
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telecommunication infrastructure and breaking of Ghana Telecom monopoly

and monopolistic pricing; laying fibre optics countrywide and creating
futuristic bandwidth facility,

All that is doable in one year if there is a

national policy and will!

b)
45.

ICT Infrastuure

Recognition of ICT both in enhancing economic performance in general

and improving ICT-mediated higher education is not enough though most
important. The state of ICT infrastructure in Ghana even in the urban areas
remain poor, limited and expensive.

The cost of connectivity therefore can

be high. Unless the telecommunication system improves significantly ICT
growth in the country as a whole will be constrained.
cannot

expect

the

higher

institutions

telecommunication infrastructure.

to

The Government

develop

the

requisite

In the case of Ghana, the Volta River

Authority, which generates national electricity and thereby maintain the
national grid must be supported to extend its fibre optics lines countrywide.

The Government should link up with other West

African states to promote

the launching of the requisite satellites to service the ICT industry.

In this

regard it is worth mentioning that regular and reliable supply of electricity

would be needed or alternative power supply provided.

At present these

are beyond the capacity of the average University.

c)
46.

Financing

The foregoing indicates certain financial challenges to the widespread

adoption of ICT. Under-funding of HEIs in Ghana is real. In a situation where
cannot meet the funding budget of HEIs resulting in
overcrowding and inadequate library facilities, the additional resources that
may be needed initially for ICT may pose a big challenge. Moreover, the
tendency is to go for higher unit cost systems for lack of networking and
Government

sharing of facilities etc. One of the problems in the adoption of ICT today in
African Universities is that they have represented additional expenditure
parallel to everything else in the Institutions similar to Directors in pubic
service who for years had computers covered and sitting on their desks as

status symbols rather than as tools for productivity enhancement.
47.

The financial challenges are however not insurmountable.

All five

public Universities of Ghana can have their current needs serviced by a
VSAT capacity of 2 megabite bandwidth at the cost of about $22,000 dollars
per month, which is a small fraction (less than 5% of University of Ghana's

operational expenses).

That

of course

excludes

local

networking

and

acquisition of computers. The Government would however have to assist the
institutions to provide the basic infrastructure including extension of fibre

optic lines to Northern Ghana.

Donor funding may be sought.

The

Universities can also generate resources through providing ICT and other
services to industry and the community.
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One area which has constrained the public Universities is Government

insistence that students get almost free tertiary education.

The Universities

could add up to 25% students as fee paying candidates at rates below those
charged by private providers (say $3,000 per student) to generate resources

to meet the need for improvements including ICT for all the students.

Political expedience in this case is costly and in the long run against the
needs of the economy. Once the commercial profitability is proven, private
sector capital will be forthcoming.
Such innovations, however, do not
replace the need to develop national ICT infrastructure in Ghana as the
South-Eastern Asian economies did and which has been recognised in the
draft national IT Policy (Government of Ghana, 2001).
d)

Human Resources

49. Human resource capacity in the Universities of Ghana must improve for
effective use if ICT has to be developed. The fact that there are lecturers
who lack knowledge in basic IT applications and access to computers is a
dilemma in today's phenomenon.
In an era of ICT integration into
universities, a redirection of HRD policies will urgently be necessary in
order to develop, and sustain ICT introduction into HEIs in Ghana on a wider
scale.
There is need to inject ICT or ICT related content into all
programmes. Every university lecturer and graduate should be IT literate.
That will help to improve the quality of the graduates which in turn will
enhance the public and private sectors thus moving Ghana towards the keconomy. Ideally students must be exposed to ICT at lower levels and at
early age. However, that may take a while. The good news is that ICT
applications are today so user friendly that students and lecturers at the
tertiary level can easily build the requisite capacity in no time, usually in less
than one month for the least sophisticated.

e)

Leadership

50. Much will however, depend on the leadership of the higher education if
ICT is to take hold. Here we are not only referring to the Vice Chancellors
but also the governing bodies and Heads of departments and Deans.
Success of ICT integration into HEIs very much depends on the interest of the
leadership and among faculty members. That in turn would impact the
allocation of their limited resource to cater for increasing use of ICT.
f)

51.

Others

There

are

other

problems

and

challenges.

These

include

organizational factors such as introducing ICT which involves change in
attitudes and practices and attendant resistance especially from some older
faculty.

There is also the problem of user charges and cost recovery.

Maintenance of sensitive equipment sometimes may pose another challenge.
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These

challenges

are

by

no

means

exhaustive

and

they

have

been

highlighted to draw attention to the fact that while ICT applications will and
should improve higher education outcomes and deliverables one must not

be oblivious to the difficulties which must be overcome.

The reality is that

joining the information age and the k-economy is the only strategic option

for Ghana and for that matter Africa. Thus the challenges must be confronted
and given national and institutional commitment.
52.

With

ICT

the

five

main

public

universities

could

increase

their

enrolment fivefold and save the high cost of building new universities which
would end up as brick and mortar monuments without increasing the quality

of education and even quantities significantly.
Open University,

serves

five times the

UNISA in South Africa, an

students

of all the

five public

universities in Ghana combined and UNISA is only using ICT in a limited way
still.
53.

Widespread application of ICT in HEI's in Africa and Ghana would

benefit greatly from a regional approach.
United Nations

Economic

That is where institutions like the

Commission for Africa

(UNECA)

can

play

a

tremendous catalytic role. There is a need to launch satellites that will serve
not one country by sub-regions but cut the unit cost of connectivity.

6.

Conclusion

Knowledge economy is here and now.
"exclusion".
very
information

It's a question of "inclusion" or

The demand it makes on skills are enormous.

propellers

of

communication

the

knowledge

technologies

-

economy
are

-

skill

themselves

the

But the

intensive
key

to

expanded output of higher education and qualitative improvements in the
outcomes.

The rapid expansion needed in education in Ghana as in other

African countries demands the adoption of ICT in higher education, to
improve content and access.

55.

However, there are challenges that require the collective effort of

Government and the leadership of academia to confront. These include ICT
policy,

development

of

the

necessary

telecommunication

and

internet/computer infrastructure, finance, skilled personnel, and visionary
leadership.

The case of countries such as South Korea, Singapore and

Malaysia have shown that given national policy framework and sustained

effort, a nation can move from technological backwardness onto the front
seat in one generation. The interest of the Government of Ghana in ICT must
be

sustained and

a major

area requiring concrete

commitment is the

application of ICT to improve higher education outputs and deliverables.
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