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likely to complete their education.
• Girls who miss out on primary education

grow up to become the women who make
up two-thirds of the world’s 875 million
illiterate adults.

• A six-year-old girl in South Asia will typi-
cally spend six years in school, compared
with nine years for a boy.

• Living in the countryside widens the gap; a
girl living in a rural area is three times more
likely to drop out of school than a city boy.

According to the 2002 UNDP Human Develop-
ment Report, girls make up 60 percent of
children not in primary school worldwide. Of
the 113 million school age children not in
school, 97 percent belong to developing coun-
tries. Many countries do not even keep system-
atic data — the ninety-three countries whose
population makes up 39 percent of the world’s
poor do not have enough data to be able to
ascertain the access of children to primary
education. Of the twenty-one countries in Sub-
Saharan Africa with data, fourteen are far
behind their primary education targets, or have
deteriorating enrolments.

International agencies have recognized that the
imbalance between the enrolment of girls and
boys is a global concern. The Millennium
Development Goal 3 includes as its target the
elimination of gender disparity in primary and
secondary education, preferably by 2005, and at
all levels of education no later than 2015. The
education-related indicators consist of the ratio
of girls to boys in primary, secondary, and
tertiary education; and the ratio of literate
females to males between fifteen and twenty-
four years of age.

 The related goals of the United Nations Girls’
Education Initiative (UNGEI) are:
• Building political and resource commit-

ments for girls’ education
• Ending the gender gap in attendance and

completion

• Eliminating gender bias within national
educational systems

• Supporting girls’ education in areas af-
fected by or recovering from armed con-
flict, natural disasters, or external shocks

• Eliminating social and cultural discrimina-
tion that limits the demand for girls’
schooling (Unesco, 2002).

Girls who do enrol in schools participate less
in science and technology education and
professions. For example, even in countries
like Brazil, where over half the students at the
tertiary level are female, girls form only 34
percent of the students who join the natural
science courses that include math, engineering,
and computer sciences. Barriers to female
participation in scientific and technical educa-
tion include:
• Perceptions of teachers and parents that

girls and women are intellectually unsuit-
able for science and technology courses

• Tendency of teachers to pay more attention
to boys in math and science classes

• Intimidation of girls and women in science
and technology classes

• Masculine image of science and technology
in curricula and media

• “Narrow” focus of technology courses
which often may not connect to life outside
the classroom

• Social class.

Further, while literacy figures have continued
to improve substantially in all developing
regions since 1975 — East Asia, the Pacific,
Latin America and the Caribbean have close to
90 percent adult literacy —  Sub-Saharan
Africa, South Asia, and the Arab States have
much lower rates of adult literacy, around 60
percent. Other forms of literacy measures,
although not applied in a systematic way in
many countries, also affect participation of
girls and women in science and technology
education. These include:
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• Functional literacy — the ability to under-
stand and use common channels of commu-
nication and information in an everyday
context, from newspapers and books to
pamphlets and instructions on medicine
bottles (UNDP, 2002:22).

• Functional technological literacy — the kind
of literacy required to operate a cell phone
or Internet connection, as well as to under-
stand the implications of its use (Huyer,
2002).

• Scientific literacy — an everyday working
knowledge of science which enables some-
one to respond in an informed way to the
technical issues of personal and national
life. Scientific literacy is not only necessary
for the workforce required by modern
industries, but also for informed public
discourse on public policies in such areas as
public sources of energy, preservation, and
use of natural resources; where and how
public roads should be built; and what form
of health care system will best serve the
needs of a particular locality. It also pertains
to the ability of communities and families to
make appropriate decisions concerning
resource allocation, diet, sanitation, and
community development (Huyer and
Westholm, 2001; Ayala, 1996; Gupte, 1996).

With their low levels of scientific and techno-
logical literacy, women and girls are
underrepresented in almost every area of
recognized scientific activity. Studies have
shown that women’s employment is heavily
concentrated in a few occupations. They work
typically as home and farm helpers, nurses,
lower-school teachers, secretaries, and so on.
Compared to men with similar qualifications,
women are overrepresented in part-time em-
ployment or unemployment and in low-paid
and insecure jobs (McGregor and Harding,
1996).

In particular, the participation of women in IT
design and development is generally low.

While many women in Asia, for example,
engage in “telework” or remote processing,
their participation tends to be at the administra-
tive or clerical level, in data input and process-
ing. Concentrated at the low or unskilled end of
employment, women do not  get the training
that new jobs require. This is leading to fears of
a global feminization of labor, whereby occupa-
tions in which women predominate will see a
drop in salaries, status, and working conditions
(Mitter, 2001; Hafkin and Taggart, 2001).

Women’s technical education and their partici-
pation in science and technology related profes-
sions are critical for a nation’s future. Increasing
the pool of human resources in the area of
technology will contribute to increased creativ-
ity, expertise, and competitiveness in the tech-
nology sector. Increasing the pool of potential
and available expertise will allow a country to
arrive faster at the “critical mass” of IT profes-
sionals who will facilitate a national knowledge
economy and attract foreign direct investment.
The Gender Working Group of the United
Nations Commission on Science and Technol-
ogy argues that it is important for all nations to
move toward gender equality in science and
technology, so as to accelerate the pace of
national progress and achieve sustainable
development (Gender Advisory Board, 2001;
Oldham, 1995).

In many countries women constitute the major-
ity of the poor, and the connection between
women’s poverty and national development (or
lack of) is well-known. The World Bank recog-
nizes the links between gender equality, devel-
opment, and public policy. Evidence presented
in the recent report, “Engendering Develop-
ment — Through Gender Equality in Rights,
Resources, and Voices,” demonstrates that
societies that discriminate by gender pay a high
price in their ability to combat poverty. Edu-
cated women are better able to engage in
productive activities, find formal sector em-
ployment, earn higher incomes and experience
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greater returns from schooling. Investments in
female education therefore tend to increase the
incomes of families, with benefits for men,
women, and children. For those women who
work in the informal sector, it has been demon-
strated that access to primary education will
increase the productivity of peasant farmers,
particularly when they have access to the other
inputs needed to enhance their production; and
that the earnings of the self-employed, includ-
ing those in urban and informal sector activi-
ties, are higher for the educated than for the
uneducated (World Bank, 2002; Oxaal, 1997).

Consequently, strategies which increase the
participation of women at all levels of the
knowledge economy will increase national
human capacity and help to raise the standard
of living.

Much needs to be done. Although gender-
disaggregated data are not gathered systemati-
cally and is often unreliable, it is clear that
women’s access to ICT in developing countries
is much lower than men’s. In Ethiopia, men
make up 86 percent of Internet users; in
Senegal, 83 percent; in China, 70 percent; in
France, 67 percent; and Latin America, 62
percent (UNDP 2001). Rates of access to the
Internet for women range from less than 1
percent to over 40 percent in Mexico, Brazil, the
Philippines, and South Africa. However, these
numbers can be misleading, since the percent-
age of internet users overall in those countries
is often around 1 percent of the total population
(with the exception of Brazil and China), and
the only indicators available are of Internet use,
which is not the same as women’s access to ICT
(Gajjala 2002; Osted 2000). Women internet
users in almost all developing countries are not
representative of the country as a whole, but
make up a small, educated urban elite who
have computer and Internet access at their
place of work.

This chapter will look at:

• The representation of girls and women in
technology education and employment, and
strategies to increase their participation

• The use of ICT to support a greater partici-
pation of women and girls in education at
all levels through distance learning, includ-
ing e-learning and the use of computers and
the Internet for increased educational
opportunities

• Costs and benefits of the use of technologies
for education

• Recommendations for World Bank projects
and policy.

Gender barriers in science, technology,

engineering and mathematics

While very little sex-disaggregated data are
collected concerning women’s participation in
science and technology education and profes-
sions, the data we do have indicate consistently
low participation by women and girls, with
exceptions in some developing countries.

The situation is similar for the participation of
women and girls in IT-related university
courses and research where, except for the U.S.,
data on university enrolments and research are
sporadic, not collected by a central agency, or
subsumed under the larger heading of “Engi-
neering”. Research and data in this relatively
new area are emerging, however, research on
women’s participation in science and technol-
ogy has been ongoing for decades, and pro-
vides important insights into and assessments
of the representation of women and girls in IT
education, research, and employment.

While in some countries the number of women
undergraduates in science and technology
disciplines is increasing, we also find that the
number steadily decreases as we move up the
education ladder. Data on women’s representa-
tion in science and technology courses in
universities are not systematically collected in
many parts of the world, and it is almost im-
possible to make comparisons on a national or
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regional basis. Even so, we do know that:
• In the European Union  women hold 11

percent of full professor positions, while
they make up just below 50 percent of
assistant professors (Laafia and Larsson,
2001).

• A study at the Massachusetts Institute of
Technology in the U.S. in 1994 found that
only 8 percent of faculty in the School of
Science were women — 15 out of 194 (MIT,
1999).

• In many Muslim countries, gender-based
discrimination coupled with social and
cultural barriers limits the access and
participation of women in higher education
(Hassan, 2000).

• In the U.S. and Canada, the enrolment of
women students in first year science courses
is greater in biological and health sciences
than in courses such as engineering, where
enrolment generally remains below 30
percent.

• In Japan, women make up 6.8 percent of
Ph.D. students in physics, and 7.1 percent in
engineering (Kuwahara, 2001).

• The Caribbean is the only region where the
percentage of women working in science
and engineering is over 50 percent — at 59
percent (UNDP, 2002).

• In Senegal, women make up 26 percent of
students in medicine, pharmacy, and den-
tistry, and 15 percent in science and technol-
ogy disciplines (Der, 2002).

• In Nigeria, women make up 30 percent of
all technical and related workers, however
only 1 percent of engineers are women
(Chinye, 2002).

In general, the overarching trend is that the
percentage of girls and women in science and
technology decreases steadily as one moves up
the educational structure, beginning with the
primary level. The “leaky pipeline” is a concept
that has been used to refer to this steady attri-
tion of girls and women throughout the formal
science and technology system (Barinaga, 1992).

The leaks are found at every stage of the pro-
cess, resulting from barriers that belong to four
categories.

Cultural and attitudinal barriers

Cultural and attitudinal barriers, such as per-
ceptions about the role and status of women,
exist across countries, despite widely different
circumstances. In some societies these barriers
are almost insuperable for women. At the pre-
primary and primary level, these include
parents’ choices to invest in boys’ education at
the expense of girls’. Girls are required to help
with domestic chores at home for all or part of
the school day. The ones who do go to primary
school often are not given the opportunity to
attend at secondary and tertiary levels. Precon-
ceptions that women’s responsibilities confine
them to the home, and expectations that mar-
ried women will not work outside the home,
also contribute to restricting girls’ access to
education.

Once girls do enter school, they are discouraged
from learning science and technology, either
consciously or unconsciously, as a result of
parents’ and teachers’ biases. Science and
technology are often not considered appropri-
ate for girls and women, for reasons ranging
from lack of intellectual ability to expectations
that the primary occupation for women is to
marry, bear children and work inside the home.
Other cultural reasons include fear of sexual
harassment by other pupils or teachers, or
inadequate toilet facilities. Education costs —
fees, uniforms, and books — often deter parents
from sending girls to school when they could be
earning money for the family. Additionally, in
some cultures the concern is that access to
education will in fact make women unsuitable
for marriage and motherhood, and make them
undesirable to potential husbands. Studies in
both industrialized and developing countries
show that teachers tend to respond to boys
more often than girls in math and science
classes and pay more attention to girls in
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“softer” classes, thereby sending messages
about gender capacities. Teaching materials,
textbooks and lectures tend to depict science
and technology as male domains.

In countries where it is more socially acceptable
for girls and women to pursue independent
careers outside the home, other ingrained social
attitudes can restrict women’s participation in
science and technology. For example, although
girls in the OECD countries may have higher
rates of enrolment in science courses in primary
and secondary schools, their numbers tend to
decrease at higher levels of education and
research.

Studies indicate that a narrow technology focus
in the curriculum, while appealing to boys, can
alienate girls, who are more interested in
understanding how the technology fits into a
larger social, environmental or work context
(AAUW, 2001; Bissell, et al, 2002). There is
increasing evidence that girls benefit from
science and technology teaching curricula that
emphasize hands-on activities and application
to everyday life and the environment, reflecting
their critical role in health, agroforestry, and
natural resource management in most parts of
the world.

There are other trends in science education
mitigating against the participation of girls and
women:
• The World Bank paper, “Women in Higher

Education”, notes that science and technol-
ogy has a strongly masculine image not
only because men still dominate the field,
but also because they dominate the lan-
guage and images found in scientific litera-
ture (Dundar et al, 1994).

• Lack of women’s visible participation in
technology, and a dearth of female role
models result from, and perpetuate the
socio-cultural invisibility of women in this
area (Kandaswamy, 2002; Hassan, 2000).
The converse is true in the Middle East and

North Africa, where higher or equal propor-
tions of women enrol in science and engi-
neering courses in comparison with many
Western countries. This is attributed to
social acceptance of women in science. For
example, in Egypt, a popular weekly televi-
sion show on science issues is hosted by a
woman scientist who is now a national
celebrity.

Situational barriers

These include lack of family commitment, lack
of partner support, and living in rural or iso-
lated areas. Cost of education, especially higher
education, is a major barrier when women do
not have independent control of their resources,
and because they tend to earn less than men to
begin with. In many cultures male partners
tend to be unsupportive of women’s higher
education, particularly in nontraditional
spheres that are considered to be unsuitable for
women. It is often difficult for women to travel
to attend school for reasons of time; cost of
transportation; safety; and perceptions of the
appropriateness of traveling on their own.

A study of the IT sector in India that women
were expected to make sacrifices in their careers
for their families and their husbands, while
men were not (Gajjala,2002).

Social class is also a factor in women’s access to
higher and technical education. Women in
higher social classes are more likely to have
family support for continuing their education,
and cover the cost of higher education (Gajjala,
2002; Evans, 1995).

Qualification barriers

Qualification barriers make a difference to girls’
education. Lack of formal math and sciences
education or experience in computer program-
ming skills are often perceived as a barrier, both
by admissions departments and by the students
and teachers. Evidence suggests that lack of
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previous training in these subjects is less of a
barrier than expected:  in the Philippines the
success of poorly-educated and low-income
women in the Cisco Networking Academy
Program, and the achievements of young
women without computer backgrounds in the
Carnegie Mellon University computer science
program, demonstrate that women can master
the basics of these disciplines quickly and apply
them to a higher-level course of training or
education.

Evans and Kirkup both refer to the breaks
women often make in their professional careers
for personal and family reasons (including child
rearing). Upon their return to the workforce
they often find their skills are outdated, or that
they do not have the latest skills and knowl-
edge necessary to continue in their chosen
professions. Kirkup notes that women’s “career
migration” tends to be to lower levels of the
occupational hierarchy and that they tend to
migrate across and down rather than across and
up (Evans, 1995; Kirkup, 2002).

Institutional barriers

Finally, institutional barriers block women’s
access to science and technology education.
These include the lack of female teachers and
the assumptions of male teachers mentioned
above; inflexible admission, selection, and entry
requirements which do not take into account
women’s varying educational backgrounds,
approaches, and abilities; and heavy attendance
requirements for practical skills and laboratory
work which are more difficult for women to
meet in view of their family responsibilities.
Women also do not participate as fully in
workplace networks, or “communities of
practice.”1

As a result of these barriers, a series of “disjunc-
tions” or mismatches occur between require-
ments of educational programs and the situa-
tions and experiences of women. These disjunc-
tions apply generally to women’s participation

in education, but particularly to technological
education, and occur between:
• Maintenance and achievement of formal

entry requirements, and overall level of
educational attainment among women

• Domestication of women’s labor and their
educational or career aspirations

• Educational fees and women’s financial
dependence and lower incomes

• Traditional curricula and women’s experi-
ence and approach to knowledge

• Instrumental pedagogies and women’s
preferred learning modes (Evans, 1995).

In Africa, Williams (1987) has shown that low
participation of girls and women in science and
technology education is compounded by low
enrolment rates in formal education, with the
gap between girls and boys widening at higher
levels of education. Barriers include:

• Relegation of women to the home
• Parental perceptions of cost-benefits of

educating girls, affecting low income fami-
lies particularly

• female seclusion practices and early mar-
riage

• Fear of cultural loss
• Conflicting demands on girls of traditional

and school learning
• Discriminatory labor market practices
• Irrelevance of curricula in science and

technology to girls’ views and experiences
of the world

• Masculine image of science projected in text
books, media and popular assumptions

• Poor facilities, including the low number
and quality of teachers and equipment

• Nature of science and technology occupa-
tions, which are not easily combined with
child-rearing and childcare

• Lack of role models and career counseling.

Computer science and IT education

These barriers, disjunctions, and social attitudes
are often intensified in relation to computer
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science courses and technical training. Many
studies show that girls are “turned off” early on
by the intensely “masculine” nature of technol-
ogy. They reject computer games as violent,
redundant, and tedious; and also reject the
nonsocial, technical obsession they see in their
fellow male students (AAUW, 2000). As  result,
girls are less comfortable with computers.

A study (Ulomata, 1996) of the use of computer
games by children in Nigeria found that many
children believed that the games are designed
for boys who supposedly like violence and
action. When asked who played the games
most, with almost no exception, they believed
that boys played them most. Reasons given are
ranked in order of response:
• Boys are more interested.
• Boys have a lot of time to spare because

they have no work to do.
• Girls are always busy in the kitchen or with

housework.
• Computer games are designed for boys.
• Boys like action games.
• Boys like violence.
• Boys are more adventurous.
• The games have mostly male characters;

only boys and men are heroes of the games.
• Boys understand such things more easily.
• Mostly boys are found in computer clubs;

girls are scared of such places.

The domination of masculine language and
images found in scientific literature and culture
is especially true for IT and computer science.
Perceptions that only computer “geeks”2 can be
successful at computer science not only deter
young women from pursuing the field, but
skew perceptions of which behaviors character-
ize a successful computer scientist. “The rub for
women in computer science is that the domi-
nant computer science culture does not vener-
ate balanced or multiple interests. Instead, the
singular and obsessive interest in computing
that is common among men is assumed to be
the road to success in computing. This model

shapes the assumptions of who will succeed
and who “belong” in the discipline (Margolis
and Fisher, 2001:70).” This is why a male com-
puter science high school teacher can state that
he does not see girls with the same “love” of
computers as boys, simply because they do not
tend to express it through the same kind of “all-
night” obsessive behavior.

Along the same lines, Margolis and Fisher
(2001) found that the technology-focused
approach of many computer programs at the
university level discouraged women. While
young men tended to enroll in such programs
simply because they enjoyed them or had a
passion for computers and technology, women
chose the discipline for a variety of reasons:
• Enjoyment
• Versatility of computing in relation to other

interests
• As a career path for safe and secure employ-

ment
• Because of the exciting and changing nature

of the field
• Encouragement from parents and teachers.

While the narrow technology focus of computer
science courses seems to discourage women,
they tend to enroll in larger numbers when
courses are introduced that place technology in
a larger context of society, occupation, history,
or use (Margolis and Fisher, 2001; Bissell et al,
2002).

In Nigeria both women and men were asked
why, in their opinion, there is such a low par-
ticipation rate for women in IT careers. Some
reasons given by the men were that IT and IT
related careers were unsuitable for the female
personality, too strenuous for women, and
demanded absolute dedication, perseverance,
and consistency, attributes they believe women
lack. Women gave similar responses, with the
added element that IT “overexposes” young
women to the Western style of life, making
them appear too “worldly wise”, and thereby
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limiting their chances of marriage (Ajayi, 1996).

Nevertheless, in some developing countries,
computer science is seen as more appropriate
for women. Kandaswamy (2002) noted that in
India there is a comparatively strong participa-
tion of women in the IT and software industry
as well as other technology careers. The enrol-
ment of women in technical institutions has
increased in the last twenty years from just 5
percent to 45 percent; 90,000 women graduate
in the ICT fields from colleges in the four
southern states each year, and in fact it is seen
as a more “feminine” field than other engineer-
ing disciplines. This is in contrast to the U.S.
and Canada, where enrolment of women in
computer science has been decreasing for
several years. The reasons for the increased
participation of women in the IT sector in some
developing countries are not entirely clear.
Some factors could include sociocultural atti-
tudes which allow or promote women’s partici-
pation in science and technology and IT; (in the
case of India) a national strategy to promote an
IT workforce as well as a national information
society; and nature of the national education
system.

Strategies to encourage women’s

participation in scientific and technical

education

In developing countries some general strategies
have proven to be effective in encouraging the
continued participation of girls and women in
education, such as scholarships based on merit,
culturally appropriate facilities, women teach-
ers, alternative schools with flexible schedules,
and vocational training. There is a substantial
body of research on strategies and approaches
to increasing the participation and success rate
of women and girls in scientific and technical
education. Some of these approaches are:
• Changes in curricula to reflect a gender-

neutral, or gender-inclusive image of scien-
tists and the practice of science

• Science education that emphasizes hands-

on activities and application to everyday
life, society, and the environment

• Female role models and mentors
• Conscious effort by teachers to ensure that

girls and boys are treated as equals in the
classroom.

Further strategies would include bridging
programs that allow re-entry for women al-
ready qualified in technical subjects, conversion
programs that provide older women and school
dropouts access to technical education, and
community-based programs built around issues
of direct relevance to the lives of women.

The Carnegie Mellon School of Computer
Science increased the proportion of women in
its computer science program from 7 percent in
1995 to 42 percent in 2000. In the same period,
the percentage of female student graduates
increased to almost the same level as that of
male students. During this time a series of
interventions were made in admissions and
curricular requirements that contributed sub-
stantially to this change. An introductory
course was instituted for those not experienced
in programming, using a discovery-based, real-
world orientation. Based on research demon-
strating that prior experience did not predict
future success, the admissions policy was
altered to give equal preference to both highly-
and less-experienced students. The quality of
teaching was improved by putting better, more
experienced, and more senior teachers into the
earlier courses. A unit on diversity with empha-
sis on gender equality was integrated into the
training of teaching assistants. In addition,
several courses were initiated which placed
technology in the real-world context. At the
same time peer tutoring and promotion of
networking among women staff and students
were implemented (Margolis and Fisher, 2001).

The experience of the Open University in the
U.K. in attracting women into its computer
program is a useful illustration of a bridging
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and conversion program. It instituted an open
access policy to its technology courses in the
1980s in order to attract women into nontradi-
tional subject areas. However this practice was
insufficient in itself to attract more women
students, who also experienced barriers of cost,
confidence in their ability to “handle” the
courses, and the burden of family commit-
ments.3 A course for computer “beginners”
helped to address one of these concerns. As at
Carnegie Mellon, changes in the curriculum
that placed technology in a larger context of
real-world functionality proved to be more
appealing to women. Pedagogical approaches
which stressed skills development, reflective
practice, and the teaching of technology ideas
and concepts, also proved successful in attract-
ing more women students (Bissell et al, 2002).

Training women for the IT workplace

Although women have made some gains in
employment in the IT workforce, they are
employed predominantly in low-level data
processing work in much of the world. Even in
the industrialized world, women’s participation
in skilled IT employment remains much lower
than men’s.

Women generally lack access to technical and
skills training that would allow them to move
into more technical and cognitive jobs. For
example, 42 percent of women in Sub Saharan
Africa participate in the labor force, but few
have access to skills development: young
women make up only 15 to 35 percent of formal
training programs. In view of the rapidly
changing set of skills required to participate in
IT jobs, this lack of training is a serious disad-
vantage (Hafkin and Taggart, 2001).

Technical and vocational training can redress
the inequalities women experience with respect
to skills training and IT employment. Such
training can provide IT skills to women for IT-
based employment, as well as for use in the
running of a small  business, and other income

generating activities such as food processing
and agriculture among others.

The India Technician Education project assists
industrially and economically underdeveloped
and geographically remote regions in India to
improve the quality and efficiency of technical
education to meet local economic needs. The
project aims to increase access to technical
education and training for some disadvantaged
sections of society, including women, scheduled
tribes, and rural youth. The eighteen project
polytechnics develop close links with local
communities to train rural artisans, the edu-
cated unemployed, and school dropouts, and
help transfer appropriate technologies to
villages.

The project covers a total of twelve existing and
six new polytechnics in the eight project states,
and has the following components: developing
and expanding capacity to provide increased
access to technical education; enhancing the
quality of education to produce better trained
technicians; improving efficiency through better
planning, administration, and use of the sys-
tem; and increasing the  responsiveness of
education to emerging labor market needs.

Key policy and institutional reforms supported
by the project include:
• Creating opportunities for technical training

of women and tribal communities to in-
crease their earning capacity

• Introducing structural and academic flex-
ibility in all programs offered by polytech-
nics to make them responsive to market
demands, and to offer services as needed by
industry and community

• Promoting self-employment by developing
entrepreneurial and communication skills in
students through curricular interventions;
and developing human resources capacity
for key areas of economic growth including
IT (World Bank, 2000).
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Cyberkiosks and telecenters can offer opportu-
nities for acquiring basic computer skills and
training for IT employment and income-gener-
ating activities. For example, in Kolkata,
women researchers and activists have experi-
mented with setting up telecenters that are run
by cooperatives of women entrepreneurs in
partnership with private sector firms, so that
the cooperatives would have a ready clientele
for work in medical transcription or data entry
(Mitter, 2001).

While these and other types of IT training
programs in developing countries provide basic
Internet and word processing training for
women, the risk is that emphasis on this type of
training will reinforce a trend toward the
feminization of this kind of labor. It is much
more difficult and more important to develop
strategies to provide women with higher-level
technology skills.

The Cisco Systems Networking Academy is an
example of an IT training program that has the
potential to reach large numbers of women in
developing countries. It consists of a training
curriculum that teaches students to design,
build, and maintain computer networks, pre-
paring them for industry-standard certification
as networking professionals. To increase female
enrolment it uses female role models in adver-
tisements and promotional materials; the
curriculum also includes a training module on
gender equality. Cisco has formed partnerships
with international organizations and NGOs to
address the gender gap, and has recently
completed a project with the United Nations
Economic Commission for Africa (UNECA).
The project is one of several in Africa and Asia
that focus on women. The ECA project awarded
full scholarships to young women who traveled
to Addis Ababa for training in Internet net-
working technology. The women also received
training in management, entrepreneurship, and
gender issues.

The  knowledge of the trainees increased as a
result of the course, as well as their self-confi-
dence and self-esteem. Of the twenty-seven
women interviewed from the first graduating
class, 71 percent said they intended to encour-
age other women to enter the IT field and to
promote women in IT; 41 percent said that they
intended to become IT entrepreneurs them-
selves; and 82 percent said they intended to
work in the IT field.

Cisco has found that women often make it to
the top percentages of graduating classes,
regardless of their previous training or educa-
tion level. In one recent examination, seventeen
of twenty-seven women scored 90 percent or
above. In the Philippines, Cisco collaborated
with a women’s NGO to provide network
training to women who make less than $600 a
year. The students graduated with grades that
were as good as in any other academy in the
network (Walsh, 2001; Hafkin, 2002).

The Ericsson European Equal Opportunities
Award is a competition among Ericsson
branches in Europe. It addresses several of the
barriers to women’s full participation in IT
employment discussed above. The award  is
meant to promote and encourage those work-
places that have taken concrete initiatives to
improve women’s conditions and have made
the best use of their women workers. The
purpose is to encourage organizations to sup-
port employees who combine work and home
life, recruit and retain talented women as well
as men, and motivate young women to choose
technical education and technical jobs. “If we
show young women that technology is fun and
that the industry has beneficial employment
conditions (including the possibility to combine
family life with a career) more women might
choose a technical career.” The rationale for this
activity is Ericsson’s experience that having
more women in the company encourages a
constructive corporate culture, and; “that a
good balance between men and women in
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management and throughout the company
facilitates constructive debate.” In fact, Ericsson
has found that “in many cases, our female
employees have been more constructive and
less focused on prestige than men, and they are
more receptive to new ways of thinking”
(Ericsson, 2001).

Print remains the most common distance
education medium in developing countries,
both on its own, and in combination with radio,
television, video and audio.  Telephone, fax,
two-way radio and email are used for tutor
support. Face-to-face sessions at a public learn-
ing center may be used to complement and
reinforce these media. According to the Com-
monwealth of Learning, the use of new ICTs for
education, such as video and audio-based
conferencing and computer-mediated commu-
nication (web, email and online learning)

remains low in the Commonwealth developing
countries.  (Commonwealth of Learning, 2002).
Nevertheless, plans and programs are in place
to expand the use of ICT and introduce new
ICT for distance learning, based on  lessons
learned and trends identified to date.

Perraton (2002) lists some criteria for assessing
the use of technology for basic education:
• Any discussion of the use of ICT for educa-

tion needs to be set within a framework of
national education policy (and often also
the national communication policy).

• Technologies must be user-driven. The
question is not how to introduce ICT into
education, but whether ICT will help
achieve already existing goals for basic
education, and if so, how. In answering this
question, one must look at the whole range
of ICT, from radio to print to television and

Audience Location

In school/college Alternative school Out of school

Children Computers in the TV based rural schools, Radiophonic schools

classroom e.g. Telesecundaria

Radio including IRI

Open schools

Adults Some participation in Radiophonic schools

iopen schools

Nonformal, radio-based

programs

Individual distance

education enrolments

Cybercafes for education

Teachers Computer support for Distance education Unstructured programs

teacher education programs for initial to support teachers

teacher training and

continuing professional

development

Source: Perraton, 2002

Table 1. Some applications of technology to basic education
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to different uses of computers.
• ICT is not a universal or a simple answer.

Application of technology for education
must be appropriate to the curriculum,
available communications infrastructure,
and training capacity.

• The technology should follow, or maintain a
distance from the leading edge of technol-
ogy. Educational projects at the edge often
run into difficulties and are rarely sustain-
able in the long term.

Technologies for basic education

The application of technology to basic educa-
tion should take into account the recipients of
education, purposes, and location. Are the
recipients children, adults or teachers? Is the
purpose to widen access to basic education,
raise its quality, or even reform educational
curriculum? And finally, where will the learn-
ing take place — in school, in an alternative
structure, at home, or at a cybercafe or some
other community technology access point?
Table 1 outlines the possible applications.

In-school programs involve delivery of state-
developed or state–approved curricula to
young children, adolescents, and adults. They
can include quality enhancement programs
such as Interactive Radio Instruction (IRI),
which brings direct teaching and learning
exercises to the classroom on a regular basis.
The radio lessons, developed on particular
subjects of the national curriculum, are de-
signed to improve the quality of classroom
teaching and to support poorly trained class-
room teachers in under-resourced schools.
Children interact with the radio lesson by
answering questions, or performing specific
tasks during pauses in the radio script. Other
approaches include large-scale mass-media
projects involving schools, radio, and educa-
tional television. In-school programs for adults
deliver primary school curricula, or various
forms of vocational or community enhancement
programs. Models include open schools, study

groups, or campaigns based on the use of
government or private facilities.

Out-of-school primary education programs
have existed for many years. The early pro-
grams were primarily correspondence pro-
grams, often run by state or federal ministries
of education. They can be supplemented by
radio and deliver the regular school curriculum
to children living in isolated communities. Out-
of-school programs for adults involve provision
of basic education through a range of ap-
proaches to distance and open learning, includ-
ing radio and television, study groups and
mass media campaigns.

A review of the Commonwealth of Learning’s
distance nonformal education programs in
Africa argued that radio learning can be a
powerful instrument for changes, that it rein-
forces and is reinforced by print materials, and
is a very effective medium for adult basic and
nonformal education. Other conclusions were
that to be successful, curricula should be rel-
evant to everyday life; there should be a sense
of ownership of the technology and the cur-
ricula, and it should promote a direct applica-
tion of knowledge and skills (Siaciwena, 2000).
Radio-based programs are well documented,
and the use of cybercafes is also being intro-
duced in many areas.

Case Study 1: Radio Education for Afghan

Children, Afghanistan

Radio Education for Afghan Children (REACH)
uses radio to broadcast educational programs to
children who have few opportunities to attend
school. A major challenge was to develop
programming which would stand alone, with
no teaching, tutoring, or print support. While
not a substitute for formal education, it broad-
casts informative, interesting and thought-
provoking programs to children and adults on
basic subjects such as science, social studies,
mathematics, grammar, and spelling. Programs
for adults concentrate on life skills, such as



113

Gender, ICT, and Education

dangers of landmines, adjustment after the civil
war, and the role of women in Afghan society.

REACH was never conceived as a substitute for
school, but as a dynamic tool designed to
respond to children’s wider educational needs.
Programs are developed based on participatory
rural assessment with focus groups made up of
men, women, girls, and boys. Program ideas
from these meetings are then further developed
with experts in the topics covered, and then
sent to the focus groups for feedback.

The role of women and programs focusing on
women’s concerns are a major part of REACH
programming, including sessions on family and
children’s health, home economics, and
women’s rights in the family and society
(Siddiqi, 2002).

Case Study 2: Prince Hussein Information

Technology Community Center, Jordan

The Prince Hussein Information Technology
Community Center in Safawi is part of Jordan’s
national strategy of “transforming Jordanian
society into the digital age and eliminating the
digital divide”. It was funded by UNDP and is
managed by a local grassroots organization, the
Badia Research and Development Program
(BRDP). The Center is equipped with comput-
ers, an Internet line, and a printer. It provides
an opportunity for Bedouin women to use
computers to enroll in distance-learning pro-
grams at a university more than 60 miles away.
Many of the women in the community, who are
unable to travel on their own, actively use the
center. Initially, they avoided crossing the busy
street where the center is located. Subsequently,
separate training sessions for women were
organized, and women were visited in their
own homes in order to determine their informa-
tion interests. “Slowly the women of Safawai —
many with their daughters — began to cross
from one side of the town to the other, sign up
for classes, check their e-mail and browse
Arabic language web sites on health, news,

religion, education, poetry and entertainment”
(Juma, 2001).

Finally, technologies are used to support teach-
ers, through in-school computer support,
distance education programs for initial teacher
training, and continuing professional develop-
ment (Yates and Tilson, 2000; Perraton, 2002 ).

Out-of-School Literacy Training

The Commonwealth of Learning implemented
programs that used radio-based learning,
reinforcing and reinforced by print media and
face-to-face training and discussion sessions. It
was found that nonformal education could
contribute to a stronger, more integrated and
more community-based approach to rural
development and, especially to meeting the
basic needs of the poor.

Initiatives aimed at women included a project
in Ghana which used radio to develop func-
tional literacy as well as provide information in
local languages on a wide range of topics,
including AIDS, teenage pregnancy, nutrition,
community empowerment, income generating
activities, food preservation, animal husbandry,
child labor, saving energy, and many more. In
addition to providing information on locally
relevant topics, radio was used to support
literacy teaching with more detailed informa-
tion that could not be provided in the class-
room.

Although there were some difficulties, such as
poor radio infrastructure and inadequate air
time to offer literacy in fifteen languages, there
were real benefits: use of the radio strengthened
the coverage of the functional and development
themes of the literacy program, it changed
people’s attitudes toward issues such as family
planning, and it contributed to the establish-
ment of income-generating ventures
(Siacewena, 2000).

In India the Commonwealth of Learning (COL)
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and the British Department for International
Development (DFID) cofunded projects on
literacy, (particularly for women), innovative
curriculum design, instructional materials, and
appropriate teaching methods. ICT was used as
a basis for the delivery of education, informa-
tion, and training.

Parcipating groups included the M.S.
Swaminathan Research Foundation (MSSRF)
and two State Resource Centers in Jaipur and
Indore. Each center was supplied with two
computers, one printer, one camera, one televi-
sion, one VCR, and one audiocassette recorder.

The main project goals were to promote accessi-
bility, interactivity, community ownership and
sustainability. To this end, the project focused
on dialogue and discussions with the commu-
nity, ensuring that women were active partici-
pants, and using participatory rural appraisal
techniques. The next stage was demystifying
the technology, so that the learner could exer-
cise control over its use. It was expected that the
community would take responsibility for the
on-going use of technology to serve their own
development needs. To this end, capacity-
building inputs were provided in the form of
computer and multi-media training for the
project staff, and audio-video training for the
project staff and village youth and women.

The MSSRF-facilitated center has been more
successful than the other state-run centers. This
was due primarily to the involvement of local
self-help groups, which mediated use and
distribution of the technologies. MSSRF encour-
aged local buy-in by making the family respon-
sible for ensuring one member became literate
and by focusing on the control of the learners
over both the technology and how and why it
was to be used for literacy. The Foundation also
helped the villagers to use the technology to
develop their own material, which reflected
local history, language, and other aspects of
village life and society. The state-run resource

centers tended to be more inflexible, and thus
had less response from the local population.
The focus at the state-run centers was on the
development of literacy skills, which tended to
discourage adult participation.

Lessons learned to date about ingredients for
success:
• Selecting the right partners
• Planning holistically and for sustainability
• Community participation and control over

use of technology for literacy
• Accessibility and interactivity of technology
• Capacity building and providing on-going

resource support
• Changing the nature of literacy: traditional

literacy, computer literacy, information
literacy and technological literacy

• Acquiring and developing a variety of
educational programs and materials to cater
to the diverse needs of the community
(Dighe, 2002).

Computer-mediated education

Computer based learning is termed the “third
generation” of distance learning approaches,
building on the first generation of paper-based
correspondence courses, and the second gen-
eration of multiple media systems. The emer-
gence of a fourth generation, “flexible learn-
ing”, has been suggested as a combination of
the interaction of multimedia, expanded teach-
ing-learning resources, and enhanced computer
and Internet supported interactivity (Harry and
Khan, 2000).
Computers can be used in a variety of ways in
the school environment. They are used as a tool
forschool administration and management;
teaching and learning computer skills; enhanc-
ing the presentation of classroom work;teaching
and learning repetitive tasks;teaching and
learning intellectual, thinking, and problem
solving skills; stimulating creativity and imagi-
nation; and research and communication
(Derbyshire, 2003).



115

Gender, ICT, and Education

A strong argument for the use of computers in
education is based on the emerging evidence
that computers and the Internet can contribute
to increased quality of education and improved
experience for both student and teacher. In
certain situations, computers in classrooms can
increase and enhance the value and quality of
learning.

Case Study 3: AIDSWEB, Africa

World Links’ AIDSWEB Project was conducted
in secondary schools in Africa using ICT to
carry out AIDS education and prevention
activities. Project activities include an online
AIDS international project, social action web
site design competition, teacher exchange visits,
and AIDS educational print-to-electronic mate-
rial adaptation. Teachers who participated in
the project report that it has raised awareness of
AIDS issues among their students, improved
research skills, helped the integration of AIDS
education into school curricula, and empha-
sized the role of the teacher as a facilitator
(Bloome, 2002).

Case Study 4: Conexiones, Colombia

Conexiones is a project of  EAFIT University
and the Pontificia Bolivariana University in
Medellin, Colombia. Conexiones is an approach
to developing computer-supported learning
environments for improved quality of and
equal access to education. Computers are used
to support collaborative learning in addition to
the regular educational curricula, which help
students identify problems in their community
or city and work as a team for designing and
proposing solutions. The collaboration works
not only among students but also among
teachers of different subject areas, both within a
school and among different schools.

The project is an example of how computers
can enrich education, and at the same time
build social and cultural awareness and em-
powerment. The results have been the improve-
ment of the institutional climate within schools;

changes in roles, attitudes, and valuations; the
participation and recognition of the work of all
students, and the resulting increase of self-
esteem in both students and teachers. “The
children are very sensible to their cultural
surroundings — in [Colombia’s] case, the
conditions of poverty, intolerance, violence,
insecurity, and corruption affect them very
deeply. The conviction that collaborative con-
struction and sharing of knowledgeÖare means
to face such problems turns ICT into an impor-
tant opportunity to integrate school, commu-
nity and life.”6

Computers in schools: ensuring that girls

benefit

The use of computers in primary and secondary
schools is particularly important for girls in
developing countries: they are less likely to
have access to computers outside of school, and
they are less likely to move on to higher level
science and technology courses. Evidence that
primary school students can acquire keyboard,
word-processing and spreadsheet skills as
quickly as secondary school students, supports
the view that it may be important for girls to
have access to computer training early on.
(Hafkin and Taggart, 2001; Derbyshire, 2002;
Cawthera, 2000).

Very little gender-differentiated research exists
on the effects and benefits of technologies for
education. As Shafika Isaaks, Executive Director
of Schoolnet Africa states, “There is a dearth of
research, information and codified knowledge
on women and the educational use of ICTs in
education (2002).” Nevertheless, a few studies
have emerged recently, which indicate that
gender imbalances in access and use of comput-
ers do exist, and which point to areas where
further research and action would be most
effective.

Case Study 5: Schoolnet, Africa

In the experience of Schoolnet Africa, gender
integration in programs to introduce computers
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to schools has been extremely limited to date. In
those instances where girls do have access to
and use ICT effectively, it is largely by chance
rather than through programs to make technol-
ogy attractive to girls and women. Examples
where girls and women were targeted include
Schoolnet Uganda, which worked with girls-
only schools; Schoolnet Africa, which set up an
Educators’ Network targeting women who now
make up 51 percent of the network; and
Schoolnet Mozambique, which along with
Schoolnet Uganda set up collaborative learning
projects on issues affecting girls and women
(Isaacs, 2002b).

One of the findings of a recent study by World
Links on computers in schools in four countries
in Africa (Ghana, Mauritania, Senegal, and
Uganda) was that a high student-to-computer
ratio and first-come-first-serve computer
policies put girls at a disadvantage. In Uganda,
where computers were set up in a separate lab,
girls used computers less than boys because it
was considered unsuitable for them to run. The
boys arrived first at the computers and were
unwilling to limit their time at the computers to
allow the girls to use them. Other socio-cultural
factors affecting girls’ access included their
domestic chores and early curfews at boarding
schools, as well as lack of confidence in using
computers.

On the other hand, the study also found that
when girls had access to computers, they
tended to use them more for academic research
and communication with friends and family,
increasing their reasoning and communication
skills. They also used Internet access to obtain
information on issues such as reproduction and
sexuality, information not available from their
families or communities. Boys tended to use the
computers for sports and music and received
little academic benefit. When girls did have
equal access to computers, their self-confidence
improved. One participant in Senegal said, “We
are no longer dependent on boys. We feel

capable of solving our problems with great
autonomy” (Gadio, 2001).

Schoolnet Uganda also implemented a program
to increase the number of women teachers in
the project, working from the rationale that “the
gender divide among the educators is transmit-
ted to the students (Lugudde, 2003).” The
World Links–SchoolNet Uganda Program
offered a program over five days on technical
training for twenty women teachers involved in
the e-learning course. The objective was to
increase the confidence and competence of
women teachers with computers, so that they
could act as role models for girl children in
schools. The participants took apart and reas-
sembled computers to understand how they
work, as well as how to use them to support
their teaching.

Case Study 6: Sarvodaya Ashram Resource

Center, India

The Sarvodaya Ashram Resource Center
(SARC) IT Initiative is located at a residential
school for girls called Udaan (meaning “flight”)
at Hardoi, India. It is an example of how the
integration of computer technology with girls’
education can improve student learning,
teacher training, and pedagogy skills, and
strengthen institutional capacities. The project
is established in a remote rural setting, where
villagers have had little exposure to technology.

One hundred girls were trained to use comput-
ers and experiment with basic computer pro-
gramming. Teachers at the school also received
computer training, and were involved in the
development of one of the software programs.
Classroom instruction was designed to inte-
grate self-instruction and group learning activi-
ties. Although most of the girls were initially
intimidated by the computers, the learning
process enabled them to overcome their fears.

The specific objectives of the SARC project are
to:
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• Utilize computer technology as a medium
to deliver innovative and complementary
education that integrates self-instruction
with more traditional group-learning
methods to rural children (primarily girls)

• Improve CARE India’s ability to identify,
create, manage, and share development
knowledge effectively among various
projects and sectors (including health,
agriculture, and emergency relief)

• Document the lessons learned in order to
contribute to the body of knowledge on
computer-assisted education and to ensure
the replicability of the project in other areas.

Future plans include developing additional
software programs for use in the classroom; and
adapting existing technological resources to
improve community programs in agriculture,
health, and micro enterprise. In addition, the
interactive CDs that are developed will be
shared with other schools in the region that lack
high quality learning materials in Hindi (CARE
India, 2001).

Distance learning, another use of ICT

Distance education through ICT provides a
great opportunity for women and girls. Studies
indicate that distance education provides
women with a means to overcome many ob-
stacles. The flexibility of access and study times
and the potential to reach women in rural areas
make this a very positive educational approach
for women.

Interviews with women in Asia demonstrated
that women used distance education to im-
prove their income-generation; find a career
that would enable them to support their fami-
lies and send their children to the university;
improve their performance in their current
work; increase their self-confidence; and learn
new skills. Most had to overcome strong oppo-
sition from family members, which often
dissipated when the benefits to the family as a
whole became evident (Kanwar and Taplin,

2001). A study in Barbados reveals that the use
of ICT for distance learning is helping to en-
courage young women to study science and
technology (Commonwealth of Learning, 1999).

Learning from the Internet: e-learning

E-learning generally refers to teaching and
learning that takes place through the Internet. It
has been defined as “the use of network tech-
nology to design, deliver, select, administer and
extend learning.” E-learning strategies are most
pertinent at higher levels of education, and
where dependable and affordable Internet
access is available.

Studies show that women enthusiastically and
successfully take advantage of e-learning
opportunities. Studies of distance education in
North America have found that women out-
number men in enrolments in distance courses,
ranging from 61 percent to 78 percent in se-
lected universities, although enrolment of
women in other parts of the world varies
considerably. A 1992 study found that women
outnumbered men in distance learning courses
in New Zealand and Israel, but that the oppo-
site pattern existed in Britain, Germany, and
Spain. According to a more recent study, enrol-
ment for women in some of the larger distance
education institutions varied from (50 percent)
at the Open University in the U.K.; 27.4 percent,
FernUniversitat, Germany; 54.7 percent at
UNED, Spain; and 38 percent at the Open
University in the Netherlands. Developing
country statistics appear to be available prima-
rily in South and Southeast Asia. Women make
up 26 percent of students at the Indira Ghandi
National Open University, India; and at the
Bangladesh Open University, women make up
40 percent of students in the courses on second-
ary education; interestingly, women make up 60
percent of students on the merit list (Trivedi,
1989; Evans, 1995; Kanwar and Taplin, 2001;
Thompson, 1998; Commonwealth of Learning,
1999).
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A study of ICT-based lectures at the FH-
Joanneum in Austria found that female stu-
dents tend to appreciate the privacy of virtual
education, with no pressure or fear of appear-
ing stupid in front of male students. A survey of
students at the Open University in the U.K.
revealed that female students appreciate the use
of computer conferencing for contact with other
students, course directors, and tutors, suggest-
ing that women students may experience more
support in an on-line environment (Gferer and
Pauschenwein, 2002; Bissell, et al, 2002).

Case Study 7: Ewha, South Korea

The Ewha experience that follows is closely
based on David Cohen’s words (Cohen, 2001).

Ewha is part of a national initiative in South
Korea to create fifteen virtual institutions,
partnerships between sixty-five universities
and five companies, each operating within an
existing university system. These institutions
have developed new educational programs
using various ICT, such as satellite broadcast-
ing, videoconferencing, video on demand, and
the Internet. They have made available to the
nation’s students everything from single
Internet courses to retraining opportunities,
and complex projects that make innovative use
of new technologies. Ewha offers 152 full-credit
virtual courses to 8,799 female students across
South Korea, including poor women from the
hinterlands, housewives, and mothers in Seoul.

A new “lifelong education” law, which came
into effect this year, has inspired the creation of
nine South Korean cyber universities that focus
on continuing education, including worker
training. Ewha believes that women will reap
the greatest benefit from the push toward
higher education. In 1996, South Korea officially
became a member of the Paris-based Organiza-
tion for Economic Cooperation and Develop-
ment, and began aggressively pursuing strate-
gies to broaden IT education. Today, 35 percent
of high-level information-technology positions

in corporate South Korea are held by women
(Cohen, 2001).

Challenges in e-learning for women

Challenges to e-learning include the high cost
of online access in much of the world, com-
bined with increased costs of higher education
in general. In order to reach women and groups
in other socioeconomic levels, alternative access
strategies need to be investigated. The Women
into Technology Project at the Open University,
U.K. initiated a variety of actions to increase the
rate of women’s enrollment:
• Providing a course on updating skills and

technical expertise to help women engineers
re-enter the workforce

• Offering bursaries
• Using publicity appealing directly to

women
• Building confidence and group identity

through small groups led by women who
had completed the course successfully

• Providing a supportive network of peers
• Offering first-year courses which provide

“catch-up” instruction and holistic views of
technology in social and historical contexts

• Providing computer-aided learning pack-
ages and “key skills” component for certain
courses

• Using computer conferencing, the web, and
television (Evans, 1995; Bissell et al, 2002).

The experience of the African Virtual University
(AVU) demonstrates that online teaching
institutions based in developing countries
cannot depend on the same telecommunica-
tions infrastructure available to the Open
University in the U.K., and must carefully
examine available infrastructure and technol-
ogy cost to determine the feasibility of this kind
of initiative. The AVU has shifted its focus to
become a technology and content resource
broker and advisor for developing country
institutions. It provides support for the devel-
opment, delivery, and maintenance of online
and distance learning programs, digital library
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services. In 2002, 40 percent of its 23,000 stu-
dents were women (Wolff, 2002).

Other challenges include:
• Implementation is complex and time con-

suming, and there is a shortage of high-
quality course content.

• Course offerings are limited, and tend to be
targeted at the larger-sized corporate mar-
kets.

• Language of courses is usually English
• Little content is currently available for

groups with lower levels of literacy.
• Few courses are targeted to the training

needs of micro and small businesses.
• The continually changing nature of the

technology is a cost and maintenance
concern.

• E-learning requires major changes in behav-
ior on the part of students, and in approach
on the part of teachers (Capper, 2001).

Teacher training

Research data are more widely available on
distance education for teacher training. In
general, technologies can provide high quality
teacher development strategies, with benefits
beyond those found in traditional face-to-face
approaches. Online or distance education for
teacher training provides an important oppor-
tunity for women, since when properly imple-
mented, it is a useful approach for women for
reasons of flexibility of time, lower cost, and
method of learning.  This is important, since in
OECD countries and probably in many other
parts of the world, women make up the major-
ity of teachers at the pre-primary, primary, and
lower-secondary levels of education (OECD,
2001).

Distance learning:
• Gives teachers access to learning any time,

any place
• Provides teachers with opportunities to

view numerous instances of teaching prac-
tice and to engage in reflective, analytic

learning activities and discussions
• Allows teachers to access the instructional

products such as student work, and teach-
ers’ lesson plans and assessment instru-
ments

• Provides access to a broad array of teaching
and learning resources across subject areas

• Allows teachers to participate in learning
communities, to share ideas and resources
with their peers and other  experts any-
where in the world

• Provides sustained, ongoing opportunities
for teacher development

• Can involve a range of individuals and
groups with different types of expertise that
can contribute to teacher development, such
as university faculty, subject experts, re-
searchers, curriculum specialists, members
of professional subject associations, and so
on

• Provides uniform training quality with the
flexibility of local customization

• Can be tailored to specific needs and cur-
riculum of an education system (Capper
2002).

Case Study 8: Canadian International

Development Agency, Guyana

In Guyana the Canadian International Develop-
ment Agency (CIDA) has funded a project to
train teachers in remote areas through distance
education. The teachers are young women aged
between sixteen and twenty-four, with only
primary education. The women travel often by
foot for two to three days to reach the training
center, where they are taught using a combina-
tion of print materials and teacher support.

Over three years, 1000 teachers have completed
the three-year course in a region where there is
no other form of teacher training or support.

The women often travel with their young
children. Travel at any time of the year is
difficult, and during the rainy season particu-
larly so. To address this problem, the use of
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audio and video cassettes is planned to be
introduced, to allow the women to learn at
home (Sproule, 2002).

Costs and benefits of technologies for
distance learning

Despite the potential to improve access for
women to education and encourage their
participation in the knowledge economy, the
costs and efficiency of distance learning models
must be carefully assessed, both in terms of the
technology and the content.

A technology-dominated system of education
can be established more economically than
conventional education only if
• A greater part of the curriculum can be

delivered through ICT
• An adequate communication infrastructure

is in place
• There exists capacity and resources to train

teachers
• The cost of learning per hour is below that

of conventional education (Perraton, 2002;
Cawthera, 2002)

Perraton comments, “No matter which ratio-
nale dominates, the use of computers in the
classroom presents significant demands to
ministries of education” (2002). Costs are not
restricted to hardware and software. In the case
of Jordan, personnel and training costs them-
selves constitute two-thirds of the total invest-
ment, involving changing attitudes of teachers,
systems to enhance learning using computers,
as well as basic training in computer and
Internet use (Perraton, 2002; Berry, 2002). Where
technology is used to support or enhance the
work of teachers, it increases the total educa-
tional cost. Only in out-of-school programs can
certain technologies reduce costs, where it
replaces the teacher or makes it possible to
employ less qualified staff. Radio and TV have
the potential to be cost-effective, but generally
on economies of scale. Telesecundari in Mexico,
a television-based project, and Telecurso in

Brazil indicate that large countries can imple-
ment such projects economically. Radio and
television projects in China, Brazil and Mexico
will be more cost-effective than similar projects
in countries of 500,000 or a few million
(Perraton, 2002; Rumble, 2002).

Factors to keep in mind in implementing
distance education programs:
• Sequential use of predecessor tools. Some of

the most successful examples of distance
education exist in China, where it began
with paper correspondence and gradually
moved up the technology scale to radio and
television, to CD-ROM, to the Internet, and
finally to the web.

• Virtual education requires a long gestation
period. Commitment, effort, investment and
implementation must be sustained over a
long period of time in order to adequately
judge results and potential.

• Invest more in people rather than technol-
ogy. As well as concerns of sufficient infra-
structure, learners must be comfortable and
acquainted with the technologies in order to
gain the greatest benefit from their use.

• Beware of hidden physical costs. These
include renovation and upgrading of
buildings,  housing computers: heating and
cooling, electrical capacity, and security.

•  Software can be very expensive.  Alterna-
tives such as open source software may be
appropriate.

•  Replacement costs for parts and the com-
puters themselves should also be consid-
ered.

Recommendations

It is evident that not enough research has been
done on the feasibility, efficiency, and reach of
various strategies for using ICT for education,
particularly with  respect to gendered distribu-
tion of benefits. Therefore, sex-disaggregated
data needs to be collected at every level of
implemention.
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Support and encouragement for increased
participation of women and girls need to be
present at every level of scientific and technical
education, to motivate them to continue their
education past primary levels and increase the
recruitment and retention of girls at higher
levels. More women teachers and role models,
alternative schools with flexible schedules, and
culturally approriate facilities are some of the
ingredients for success.

It is important to generate curricula which
address the interests and perspectives of
women and girls, and do not include gender
stereotypes. In this area, the Bank could work
with clients and operational colleagues to
expand the focus of its technology curriculum
to include science education that emphasizes
hands-on activities and application to everyday
life, society, and the environment.

Programs to introduce computers in schools
should take into account differences in access
between girls and boys.  Steps to take include
structured and monitored computer access;
addressing girls’ domestic obligations; and
providing training in use and understanding of
computers so that girls may feel comfortable
using them.

Distance learning programs using ICT should
ensure that women are involved in setting up
and implementing projects that target men and
women equally. In this context, sequential use
of predecessor tools, beginning with low-tech
solutions and moving gradually up to new
technologies, is a tested and proven solution.

To increase the successful participation of
women in the IT workforce, education must
help to demystify technology, while carrying on
the task of training and retraining.

Costs of ICT in education should be carefully
assessed before technologies are implemented.
Although there is no substitute for school in

basic education, the new technologies, when
properly implemented in a larger national
strategy, with resources for ongoing project
support, can contribute substantially to the
quality of learning and teaching at all levels,
and for men and women equally.

ICT in education and the World Bank

Supporting the education of girls and women
through ICT, and using ICT to support
women’s technical education are key aspects of
several World Bank sector strategies.

The Education Strategy (1999) stated: “Adult
education, literacy, and lifelong learning must
be combined with the fundamental recognition
that education of women and girls is central to
development.” It also referred to the impor-
tance of ensuring the quality of learning and
teaching. Unquestionably, ICT represents an
opportunity to ensure equal access to quality
education, but to be successful in this venture it
is necessary to be aware of gender-differenti-
ated needs. All components of the strategy
therefore have gender implications. Those with
particular relevance to education and ICT
include:
• Equal access to basic education. Girls will

not automatically have equal access to
computers and other technologies intro-
duced into the classroom. Specific actions
must be taken to ensure they can benefit
equally with boys.

• Development of curricula in keeping with
technological change. This will be an impor-
tant element in increasing the participation
of women and girls in the knowledge
economy.

• Effective teacher training and supervision in
a flexible environment that women feel
comfortable with, such as distance learning.

• Facilitating the inclusion of women in an
educated and skilled population through
targeted education programs, skills training,
on-the-job training for advancement, and
Internet community access for women.
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A review of Technology in World Bank Educa-
tion Projects from 1997 to 2000 (Georgiadis,
2001) found that funding tended to be focused
on putting computers in primary rather than
secondary or tertiary classrooms. While in some
respects this may be of particular benefit for
girls, in that they are less likely to go on to
secondary and tertiary education, the question
has been raised as to whether it is more efficient
to provide computers at higher school levels,
where there is generally better infrastructure
and support, larger budgets, and more chances
of the students, including girls, entering the
workforce (Cawthera, 2000).

A short checklist to ensure that girls benefit
from these projects would include the follow-
ing:
• Are there measures in place to ensure equal

access for girls, such as computer access
schedules to accommodate girls when they
are free from domestic chores, and steps to
increase their comfort and confidence in
using computers?

• Do teachers and computer laboratory
instructors understand how the use of
computers can affect and improve learning?
Are they involved in decisions on use and
development of curricula? Are there dis-
tance learning programs they can take
advantage of?

• Are there enough trained women teachers
to motivate and mentor girl students ex-
posed to computers in the classroom?

•  Will computers be made available to
the community after school hours, and are
women’s groups involved in setting up access
programs?

A review of Bank-funded technical and voca-
tional training in Africa found that women
continued to be an overlooked target group for
skills development, despite their substantial
participation in the workforce (Johanson, 2002).
ICT can provide innovative ways for women to
obtain and update skills for equal participation

in the knowledge economy. The experience of
the Cisco Networking Academies and other
initiatives indicate that women successfully
take advantage of opportunities for high-level
technical education. The World Bank should
support initiatives which target women for
training and provide flexibility and easy access
to technically advanced and cognitive work.

Endnotes

1. A community of practice is a “group/network of
people engaged in a joint enterprise, interacting
with each other and learning as they do so.”
Members generate and build on a “shared
repertoire of skills, discourses and artifacts
(Kirkup, 2002:3).”

2. The popular conception of a “geek” or “computer
bum” is the “compulsive programmer”, gener-
ally a young white male, whom MIT computer
scientist Joseph Weizenbaum famously de-
scribed as “transfixed” at the computer, work-
ing twenty to thirty hours at a stretch, eating
take-out food and drinking Coca-Cola for the
caffeine and sugar. Uncaring about his appear-
ance, he is generally unwashed and unshaven,
with rumpled clothes and uncombed hair.
(Weizenbaum cited in Margolis and Fisher,
2001:66).

3. The university also found gender differences  in
how men and women valued certain elements
of ICT-mediated teaching: 82 percent of women
appreciated computer conferencing, compared
to 58 percent of men; 91 percent of women used
web resources, compared to 50 percent of men;
and 32 percent of women used television
resources compared to 18 percent of men.

4. The CD-ROM for Women Entrepreneurs devel-
oped at the Nakaseke Telecenter in Uganda is
an example of the use of ICT for training in
small enterprise development at the rural level.
See Mijumbi, 2002; and Walker and Semler,
2001.

5. http://www.digitaldividend.org/
knwldge_bank/
knwldge_bank_02_conexiones.htm
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