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Abstract

Poverty and hunger is increasing in Africa. The aim of the paper is to develop a model for using ICTs in teacher training, providing special priority to female students and their future female pupils. Global trends and strategies for education are targeted, especially the gender gap in the digital divide. The implementation of ICTs, and also the prioritizing of women, is generally seen as crucial for a sustainable development. This consensus however, stops when it comes to practical implication. As women generally are poorer than and subordinated men, they have less access to ICTs, which are expensive and associated with status and power. In addition to teacher training, some experiences from the non-formal system are included. The data from the survey and the empirical data are analysed according to theories of gender. The paper concludes with a presentation of the model for using ICTs in teacher training, with special emphasis to female students. Strategies must be developed in order to achieve equal possibilities, and in some cases women should be prioritised to contribute to a sustainable development.

1. Introduction
The aim of this paper is to develop a model for using ICTs in teacher training in Africa, providing special priority to female students and their future female pupils. The model  is developed in order for women to achieve equal possibilities as men.
The model is based on a literature review on ICT, gender, and education, related to developmental issues and Education For All (EFA) in Africa. 
Education is proved to be powerful in fighting poverty, and education for women is crucial for a sustainable development. Teacher training is the main focus, but also basic education, non-formal and informal education is touched upon. 
According to ICTs and gender, the focus is access and use of ICTs. ICTs as tools for pedagogy, communication and information-sharing are also included. This has an impact on the situation of women, both politically and socio-economically, and also on the families and mothers as role models for the children. 
As a point of department, the study looks into global commitments and policies. National policies on ICTs, goals and strategies are briefly presented, focusing on ICTs in teacher training, and the situation of women. The implementation of ICTs, and also the prioritizing of women, is generally seen as crucial for a sustainable development.
1.1. Main concerns

Education has proved to be powerful in fighting poverty, and education for women is crucial for a sustainable development. Education is also good for the children: Each year of mother’s education, statistically adds  5 to 10 % decrease in the death rate for children under the year of five (UNFPA 2005: 38).  

1.1.1. Teacher Training

The single most important factor for increasing the ability of girls and women to take advantage of opportunities of  ICTs is education. This requires interventions at all levels, from literacy, through scientific and technological education. Indeed, improving the quality and reach of basic education through ICTs is essential to mitigating the gender divide in developing countries (Hafkin and Taggart 2002). Teacher training is extremely important in the fight for literacy, the main condition for people to be able to support them selves and to develop their lives, communities and societies.

Teachers are seen as crucial, as well in basic education as in general literacy and computer literacy programs. According to (Lewin 2000), pre-service education should include basic training in ICTs, especially computer systems, in order to prepare the teachers for their future work as capacity builders also within the field of ICTs. Women should be encouraged to attend teacher education, also in order to act as role models for girl pupils and in that way contribute to change some of the gender structure in the community 

“The use of new applications – text, video, CD-ROM, the World Wide Web or specific software – requires appropriate preparation for teachers if the applications are to be effectively matched to content and learning objectives. It is imperative for sound in-service and pre-service teacher education and training programs to accompany ICT initiatives for schools” (Kelly-Salinas 2000: 28)
1.1.2. ICTs

ICTs are defined as radio, tape cassettes, television, video, satellite, fixed telephone, mobile telephone, fax, computers, CD-ROMs, and the Internet (Imfundo 2002) .
“Using cassettes has more potential than radio as a genuine multi-media pedagogy. … On the other hand, it requires a system of making and distributing recordings.” (Lauglo 2001: 39)
“Radio is a major medium of adult basic education … wide distribution and being listened to by literate and illiterate people alike.”(Lauglo 2001: 38)
By hardware is meant all physical devices to ICTs, like computers, radios, CD-players, fax machines, printers, scanners, cameras, TV-sets etc. 

Software refers to the programs that run on the various hardware. Examples are computer-, radio-, and television-programs. The software is the carrier of the content, or the meaning to be taught and understood by the learners. Software is thus obviously related to context; culture, language and gender are important aspects, since human understanding is deeply connected to these characteristics. Still gender blindness is a serious problem in software; the designers are mainly white middle class men. Whatever willing, they are seldom, if ever, able to apply the perspective of poor, hard working women in rural areas of Africa.

Technology literacy can be defined as context dependent standards for knowledge of information and technologies (Wagner 2000).

Digital divide is used to describe the uneven distribution of technologies within the countries as well as across the world. It reflects a division between the information “haves” and “have nots” on many lines that often overlap – within countries by race, ethnic group, class, age, region and gender, between countries, and globally, between those who have access to abundant information resources and those who have not. Women within developing countries are in the deepest part of the divide, further removed from the information age than are the men shoes poverty they share.
(MacKinnon 2002) defines digital divide as inequalities in access to and utilization of information and communication technologies, and states that:

“Any program to reduce the digital divide, therefore, has to start with poverty alleviation, since poverty is by far the greatest impediment to connections with and utilization of ICT……  The cost for Internet connections in Africa exceeds the average income of most of the population, while it amounts to 1% of average monthly income in the USA (US Internet Council, 2000).  Poverty reduction, fueled by economic and social development, depends on many factors other than ICT - political stability, macroeconomic governance, transparency and accountability of national and local administrations, physical infrastructure, and basic literacy.  By no means is access to ICT a panacea or short cut for reduction of poverty.”
Global trends and strategies for education are targeted, especially the gender gap in the digital divide. The uneven distribution of technologies within the countries as well as across the world has been termed “the digital divide”. It reflects a division between the information “haves” and “have nots” on many lines that often overlap – within countries by race, ethnic group, class, age, region and gender, between countries, and globally, between those who have access to abundant information resources and those who do not. Women within developing countries are in the deepest part of the divide, further removed from the information age than are the men who’s poverty they share (Haddad 2000). 
Women’s lower level of literacy and education relative to men, as well as society’s negative attitudes towards girls’ achievement in science and mathematics, contribute to the gender dimension of the digital divide. In addition, women across the world enjoy a lower degree of economic security than men, and face gender-related constraints on their time and mobility. Without access to information technology, and understanding of its significance and the ability to use it for social and economic gain, women in the developing world will still be further marginalised from the mainstream of their communities, their countries, and the world. 

1.1.3. ICTs in education

The role of ICTs related to education is at least twofold. 

First, ICTs are tools to be used as means for teaching and learning, including tools for design and distribution of learning materials (i.e. text processing, image processing, Internet, radio, audio or video cassettes), thinking tools for the learners (i.e. text processing, image processing, presentation software, cassette recorders), communication and cooperation tools (i.e. Internet, telephone, e-mail), and administrative tools (i.e. text processing and type writers, spread sheet and calculators, databases and archive systems). Attention has to be drawn towards which tools are fit for what purposes, what  tools are and may be available, price, robustness, and use competence of teachers and learners.

Software may be classified in different ways. For the purpose of this report, the division between administrative and pedagogical use is important. Administrative software is for instance systems for text processing, spread sheets, and databases. These are examples of generic software, where only imagination creates the usage limits. Administrative software may of course be used in teaching and learning. 

In addition, there is a growing industry producing pedagogical software; that is software designed especially for learning purposes. The content is of course important, but also the underlying pedagogical and cultural principles and perspectives must be taken into account.

A third, and growing group of relevant software, is the learning management systems (LMS). Also related to this group of software, emphasis should be made to clarify the implicit perspective on organisation and education system. We have not found references to LMSs in the literature review. 

Programs for games and entertainment should also be mentioned in this context.

Second, ICTs are by themselves objects of learning. Competence to use ICTs may be crucial in order to be able to retrieve information, as information on HIV/AIDS, nutrition, and health care. ICTs, especially computers and the Internet, are generic tools affecting all areas of the society, locally and globally. The mastering of such technology is extremely important to the empowerment of women. 
1.1.4. Women’s access to ICTs

Women generally have less access to high status and expensive ICTs than men do. In addition, some basic knowledge is necessary in order to make use of the tools, an in order to maintain them, and females usually have less technical competence than men. Thus gender is an issue.

“Technology is an attitude of mind, not an assemblage of artefacts. … For this reason, it is difficult for us to understand the problems of technology transfer in the Third World.” (Stamp 1989: 1)
 “Information technology has become a potent force in transforming social and economic and political life globally.” (Hafkin and Taggart 2002)
1.2. Methodology
Data for the literature review are drawn from a variety of sources. The main ones are literature and web-based specialist databases; United Nations agencies, including UNESCO and it’s IIEP, UNICEF and the World Bank, bilateral donor agencies, and finally some selected web-sites of identifies organisations concerning ICTs and education. Most of the literature available through the main international educational institutions’ web-sites is rather general in terms of gender specific concerns. The literature survey was mainly conducted in 2002, and is updated and supplemented in 2006. 
The paper also draws on the authors’, especially Carm’s, experiences from teaching and consulting in Africa. Especially important, Carm has among other things, been a consultant in HIV/AIDS information work in Zambia. In cooperation with the local project group based in Livingstone in the southern Zambia, she has participated in developing an organizational model for national information work in HIV/AIDS. These experiences are important for this paper.
1.3. Theoretical background

The data from the survey and the empirical data are analysed according to theories of gender.

Gender is the culturally specific set of characteristics that identifies the social behaviour of women and men and the relationship between them. Gender is an analytical tool for understanding social processes. Sex identifies the biological differences between women and men.

Gender equality means that women and men enjoy the same status. This means they have equal conditions for realizing their full human rights and potential to contribute to national, political, economic, social, and cultural development, and to benefit from the results. 

Gender equity is the process of being fair to women and men. Equity thus leads to equality. Different treatment of women and men may sometimes be required to achieve sameness of results, because of different life conditions or to compensate for past discrimination..

The theory of patriarchy can be used to analyse women’s situation. Patriarchy denotes a society that maintains and amplifies gender differences. Male society or male power can also be used. Originally, patriarchy was a family structure where the oldest man held power over younger men, women and children. In the 70-ies, feminists started to use the concept to describe men’s superiority and power over women and children both in family and society. Patriarchy is thus a societal system with male dominance. Male solidarity suppresses women, through the social, economic and political institutions. Men dominate, not mainly through physical power, but through impersonal and structures. Patriarchy has developed from family to society (Spender 1983; Walby 1986 ; Tong 1992).

Patriarchy may be describes through a dialectical contradiction between transcendence and preservation (Øgrim 2006). Both properties are necessary and mutual dependent. However, patriarchy offers women only a narrow room of action – our main duties are to be aware and take care. Men have a larger room, they learn from their day of birth, to run, shout, and transact their personal interest, to transcend the daily life without having to bother about house and home.  In short, patriarchy can be seen as a complicated system of economy, laws and regulations, ideology, and traditions that maintains and amplifies gender roles through robbing transcendent properties from women.
In Africa, women are oppressed through strong economic regulations. They have less properties and wages compared to men, and their legal rights are far behind. According to feminist theory of patriarchy, the struggle for equal economic possibilities and for equal legal rights is necessary in order to increase women’s situation. However, it is not enough. Women are also oppressed through emotional, ideological structures, stating their duties and rules for behaviour, deeply rooted in patriarchy traditions.
Pedagogically, we are based in social constructivism. The students’ pre-knowledge is starting point for all teaching and learning. Knowledge is seen as developed within the frame of a social community. Language is seen as the most important tool for the development of cognitive forms, in the context of to culture and language. Learning happens in a social context, in cooperation within a group of peer students (Vygotsky 1978). 
2. Strategies and plans
In this chapter, trends from global and national plans are summarized, related to gender issues and teacher training. Gender issues, education and the use and development of ICTs can not be seen as isolated subjects. They have to be related to each other and to the African contexts. 

2.1. Global strategies

There is a common international understanding that the implementation of ICTs is crucial for reaching literacy goals and sustainable development in Africa. On the overall level, there also seems to be consensus on prioritizing women.
In the EFA goals in the Dakar Framework for Action (UNESCO 2000), the following goals are listed:

· (v) ”Elimination of gender disparities in primary and secondary education by 2005, and achieving gender equality by 2015 with a focus on ensuring girls full and equal access to and achievement in basic education of good quality”(dd:8)

· (vi) “Implement integrated strategies for gender equality in education which recognise the need for changes in attitudes, values and practices”

· (x) “Harness new information and communication technologies to help achieve EFA goals” (dd:9)

In other words, the framework emphasises changes that have to be carried out in order to ensure girls and female participation, and the use of ICTs in helping achieving the EFA goals.

UNESCO (UNESCO 2000: 25) proposed to:

· “Ensure equal participation of girls and women in all educational programs

· Improve teacher training to enhance competence in participatory, inclusive and gender sensitive approaches and the use of new technologies.

· Link formal and non-formal education for mainstreaming the marginalised groups into a lifelong learning system” (dd:28)

Further, ICTs should be utilised to enhance data collection and analysis, to strengthen management systems on all levels, to improve access to education by remote and disadvantaged communities, to pre- and in-service training for teachers, and to provide opportunities to communicate across classrooms and cultures.(UNESCO 2000: 28). 

UNESCO expresses concern for the educational system’s influence on the gender system:

“Many gender disparities existing in the society today have been reinforced by the formal school system; high educated boys and girls according to domination norms and cultures in society. In most countries, if not all, formal school systems are designed to meet the needs of upper or middle class boys belonging to the mainstream population ethnic group. Girls, minorities, disabled, children from poor or otherwise marginalised communities may – to the extent they are enrolled in school – attend classes but in many cases without full participation and maximum learning outcome.” (UNESCO 2001)
Also the World Bank’s strategies go in the same line. (Sanyal 2001) refers to the World Bank policy recommending the use of ICTs for teacher training and for increased access and equity. In this context, the strategy can be summarised into three main points: Introducing ICTs in teacher education, indcluding reaching the unreached through distance learning and development of ICTs and new pedagogy, introducing local language and ICT literacy for potential teachers, and reinforcing teacher education and teacher management training, especially for female teachers for basic education.
The Information Development Program (InfoDev 2006), defines similar problems and strategies: the need for coordination of initiatives in the area, the need for planning the impacts of ICTs, and consolidation of information resources.
2.2. National plans
The Dakar Framework for Action (UNESCO 2000) also gives guidelines for national politics:

The ICTs…”may tend to increase disparities, weaken social bonds, and threaten cultural cohesion.
Governments will therefore need to establish clearer policies in regard to science and technology, and undertake critical assessments …… including recourse implications in relation to the provision of basic education, emphasising choices that bridge the digital divide, increase access and quality, and reduce inequity”(UNESCO 2000). 

There are few national plans in this field in Africa. However, a few authors have opinions of what such plans should contain
 “Despite the range of approaches used to establish education-specific ICT policies, the overwhelming sense within the region (South Africa region) is that very few policies exist. Where they do, they tend to remain vague and make little reference to implementation” (James 2001: 97)
Further, she states, the use of ICTs in education is affected by policies in several other areas. The education for all programme aims at promoting poverty alleviation and thereby stimulates economic development and growth. National telecommunication policies and general education policies, also influence the use of ICTs in education. National policies need to focus on macro-level strategies that will create conditions for successful, organic growth of micro-level activity (James 2001).
Donor funded initiatives focusing on the use of ICTs in education predominate in Southern Africa. Much good work has been done through these initiatives, still it has created problems in ensuring local ownership and sustainability of interventions. Local expertise to conceptualise and drive projects remains very thin on the ground.

(Marcelle 2000) suggests that African governments take steps in order to define and specify measurable goals and objectives for the ICT sector and ICT applications, taking into account rural women and their needs as potential beneficiaries of ICTs. Further, she advises them to create the necessary institutional structures to develop and steer a vision of national ICT development and include representatives of women’s organisations and experts in gender and development issues. 
According to James (2001:93-94), there are three broad application categories of ICTs, that should be taken into account in national policies. These are:

· Technologies to support delivery of educational resources

· Interactive technologies to support teaching and learning, and

· Technologies to support the education providers administration
2.3. Summary
To summarize, the strategies and plans state that:

· Education is a key factor in fighting poverty and health problems 
· Teacher training is a key element in the education system

· Education of women is most important for a sustainable development

· The use of ICTs in education is crucial for developing a modern, effective amd efficient educational system

Global and national strategies and plans are important in order to keep the visions and goals in mind, for the global society, for international development agencies, and for the national governments and educational systems. Also, strategies and plans may be of ideological importance, influencing trends and attitudes among decision makers. However, if strategies are to become more than sheets of paper, the plans have to be operationalised, and put into action.
3. Describing the situation

This chapter gives, based on the literature survey, an overview of the situation regarding ICTs in teacher training from a women’s perspective. Even if some of the studies are not conducted in teacher training institutions, we believe the results are transferable.  
The large international organisations, such as the World Bank and UNESCO state the general importance of education. ICTs and gender issues are not as present in practise. 

“Year 2000 more than 113 million children have no access to primary education, 880 million adults are illiterate, gender discrimination continues to permeate education systems and the quality of learning and the acquisition of human values and skills far short of the aspiration and needs of individuals and societies” (UNESCO 2000: 8)
Dr. Peter Smith, the Assistant Director-General for Education at the UNESCO, admits in February 2006, that the EFA program is behind schedule. 

”We have already missed the first EFA target--gender parity by 2005--and many countries remain off-track for reaching the rest of the goals by 2015. As the most recent EFA Global Monitoring Report demonstrates, over 100 million children are not in school. Sixty-seven countries are at risk of missing the goal of universal primary education by 2015. And over 771 million adults--two thirds of them women--do not have the basic literacy skills to survive in today's world.”(Smith 2006) 
Special effort should be put into the issue of literacy. 

“… all women and girls are likely to suffer a disadvantage in their approach to ICT as they come to literate practices influenced by gender stereotyping in society.” (Hilton 2000: 1)
UNESCO Statistical Yearbook 1999-2000 is cited in (Lauglo 2001) and (Yates 2000). The yearbook shows among other things illiteracy in selected Sub-Saharan African countries in 2000. In all the selected countries, except Botswana, the female percentage of illiteracy is significantly higher than the average. In the selected countries, the percentage of illiteracy ranges  from 7 in Zimbabwe to 84 in Niger, and respectively 10 and 94 % among women. In Zambia, 29 % of the women are illiterate.
In 2005, 600 million women and 320 million men are illiterate. Only 50 % of the girls in Sub-Sahara Africa fulfils primary school. In secondary school, the situation is even worse. Education gives women better economic possibilities, better reproductive health, more knowledge on HIV/AIDS and how to prevent it, and changed attitudes for instance on topics like circumcision (UNFPA 2005).  
Approximately 60 % of all children without access to primary education are girls. Sub Sahara Africa regional Forum (UNESCO 2000), states that girls represent 56 % of the estimated 41 mill school aged children out of school.
3.1. Teacher training

Lack of educated teachers is a serious problem, increasing especially in sub-Sahara Africa because of HIV/AIDS. Much of the literature states that the teacher training should address gender issues. Also, it states that curriculum is more important than technology. Also in-service training is emphasised in the literature.
To prepare women to enter the field of ICTs, the efforts of the past 10 years to ensure access to quality basic education for girls should be continued and strengthened with ICTs integrated into the programs (Hafkin and Taggart 2002). 
The plans for introducing ICTs in school may seem as unnecessary luxury in a society with poverty. However, the belief is that investments in ICTs, especially in teacher training, may speed up the fight against illiteracy and poverty.
 “ICT is unlikely to provide the answer to girls’ lack of access to basic education as it represents additional expense to impoverished education systems.  However, it may help develop their access in a number of indirect ways; through training more female teachers, through providing secondary education, and through increasing the quality of education as an incentive to girls.” (Hilton 2000: 1).

Namibia is a good example on emphasis on teacher training, initially supported by USAID (LearnLink 2001). A Computer-Assisted Teacher Training (CATT) project was established in order to support in-service training for teachers and managers. Each Training Resource Centre’s (TRC) staff included an Education Technology Trainee, who maintained the computers, and provided computer help. These trainees were mostly out-of-school youth or female high school graduates. They received intensive training in computer technology, applications, network maintenance, and management skills. As a small step toward gender equity, hiring female ETTs offsets the predominance of males in ICT positions in Namibia.  Even the pedagogy was new; dynamic teaching philosophies, online training modules, recourse materials, and chat opportunities were gradually added to the web site. The project was based on a constructivist, learner-cantered pedagogy, including problem based learning.

Perraton and Potashnik discuss the use of distance education in teacher training, stating that:

“Distance education, and the new communication technologies, has a potential role to play in teacher education. … Distance education, often linked with other forms of teacher training, has been used for most of these purposes and at most levels of education … Distance education is of particular significance for in-service education as it allows much of this to be done without taking teachers away from the classroom. There is evidence that distance education is effective, when examined on a number of different criteria.”(Perraton and Potashnik 1997: 1)
Distance education is of particular significance for in-service education as it allows much of this to be done without taking teachers away from the classroom. UNESCO has established an African teacher education network (IICBA 2003), with the main purpose of sharing experiences, and learning materials, discuss curricula and  improve teaching in mathematics, science, technology and language among teacher educators and their students.
3.2. ICTs and Digital divide
There is a little chance for countries or regions to develop without their incorporation into the information age. More and more development strategies see the need for developing countries to embrace information technology both as a way to avoid further economic and social marginalisation as well as to offer opportunities for both growth and diversification of these economies. 
The introduction of ICTs does not in itself change the social structures. Quite contrary, existing structures are cemented and even strengthened. McNair states:

“Exclusion is a complex phenomenon involving many causes of which limited education is one, and … lack of access to current technology another. … To some extent the digital divide is simply depending of existing forms of exclusions, those who are unemployed, poor,  housebound, disabled, less educated, members of cultural ethnic minorities – and in many countries, women, are likely to have restricted access to other services and goods.”(McNair 2000: 11)
(Haddad 2002) presents a vision of ICTs for All, arguing that ICTs are widely accepted, the costs are gradually reduced, the technology is continuously becoming more easy to use, and the efficiency is increasing. Still, there are some important obstacles: the infrastructure in the developing countries has to be developed, and the costs are still too high, some countries have laws and regulations that are hindrances for effective dissemination of technology, and local expertise has to be educated.

Not all African counties have Internet access; many universities have limited access and little equipment. Even the university libraries have limited Internet access and staff with little computer competence. Thus printed text still is convenient as study material. However, transportation costs may be reduced by storing study material on the Internet and take local print outs (Saint 2000)
“Outside the sphere of distance education, Internet connectivity is expanding rapidly but unevenly. Some 49 of 54 African countries have access to the Internet in their capital cities … but this is almost exclusively for use by upper-class urban populations … … In early 1999 a survey of Internet capability at 15 Sub Saharan African universities outside South Africa …concluded that only four possess full Internet capability, including Web sites six have limited Internet capability, three have e-mail only provided through a campus network and two have limited e-mail capacity through individual connections in some departments … … Today the landscape of distance education in Africa is changing rapidly”(Saint 2000: 5) 

According to the Internet World Stats, 2,5 % of the African people have access to the internet in 2006, compared to 15,7 % in the world, and 68,1% in North America. On the positive side, the usage growth from 2000 to 2005, is over 400 % in Africa. If we take a closer look into the African countries, there are of course large differences, from 0,03 % access in Liberia and 0,2 % in Ethiopia, to 11,6 % in Morocco and 23,8 % in the Seychelles. In Zambia 2,1 % of the population has Internet access (InternetWorldStats 2006).
Access to the technology is an important factor for the retrieval of necessary information. In many developing countries, less than one percent of the population – male or female – has Internet access. Obtaining reliable statistics in women’s Internet use in developing countries is difficult because the standard indicators are rarely disaggregated by sex, and the available data are not very reliable or comparable.

3.3. ICTs in education

(Perraton 2000) distinguishes a number of different uses of open and distance learning. Computers are used to provide part of the curriculum to a very limited scale in the primary level. They are also used to a small degree as a means of communication, allowing access to data-bases and links between schools. There are a number of radio schools, using school broadcasting both socially and methodologically. These schools demonstrate parallel systems of education, reaching both to adults and to children with relative modest costs. Open learning techniques, many of them mainly dependent on print  and/or broadcasting, have been widely used at this level on a modest scale and, in a handful of countries, on a much larger scale, although there is more experience at secondary than primary level. 

“The great advantage of ICT is not to substitute for teachers, but to enable teachers to enrich their teaching and their access to information. The new technologies also serve as an instrument for their professional development. Teachers are actively encouraged to generate new content and processes in their own language and are thereby participating in the creation of global knowledge and have become indispensable for the educational process.” (Kelly-Salinas 2000: 29)
 World Links for Development, WorLD (World Bank Project) is an ICT supported learning initiative building global educational on-line communication for secondary school students and teachers around the world in order to expand distance learning opportunities, enhance cultural understanding across nations, build broad support for economic and social development and train teachers to integrate information technology into the classroom. 

(Uys, Nleya et al. 2001) discuss the use of ICTs in higher education in Africa. They suggest approaches for technological innovation, and strongly advocate the use of e-learning. This must be based on a clear and shared vision and a central educational rationale. The several multi-faceted challenges that militate against the effective diffusion and adoption of ICTs in developing countries should be taken into consideration. 
Teaching that mirrors existing gender roles, will cement them. Much learning and teaching material claim to be gender neutral, but behind the neutrality is often gender blindness. Much of the literature states that the teacher training should address gender issues. Also, it states that curriculum is more important than technology.

As long as females are regarded as the second sex, gender blindness means male prerogatives. Some effort is put in designing curricula in order to strengthen women’s self esteem. Most important is to design curricula according to women’s daily needs.

 “In designing the new model we need … to begin with questions of curriculum and not of technology” (Perraton and Potashnik 1997: 5)
In addition, curriculum should be relevant to the female student.

The content of information must be relevant to the requirements of rural women. Existing information should be repackaged in appropriate format, size, and language, and also be affordable. This may create jobs, reduce rural-urban migration, and help reverse the brain drain in many countries in Africa. Also required are institutional strengthening and capacity-building. In particular, women should have the technical capability to handle the technologies as they become available.
3.4. Women’s access to ICTs 

The gender gap in the digital divide is of increasing concern. Access to and use of technologies are directly linked to social and economical development. Lack of access to information and communication technologies becomes a significant factor in the further marginalisation if women from the economic, social ad political mainstream of their countries, and of the world. Without full participation in the use of information technology, women are left without the key to participation in the global world of the twenty-first century. 
(Rathgeber 2000) discusses the relationship between gender and technology especially relevant to ICTs. She claims that both governments and development agencies treat technology as neutral, value-free tools and assume that the adoptions of these technologies will naturally lead to development. Further, they tend to ignore women’s relationship to technology.
She also discusses the potential of ICTs to improve or make an impact on the lives of African women and argues that men’s and women’s attitudes, needs and perspectives on ICTs are likely to differ. She suggests a reconseptualisation of the use of ICTs as tools for African development and a reorganisation of existing knowledge and information bases. She reports that telecentres in some countries are situated in widely accessible central areas. They are equipped with one or more telephone lines, but may easily expand their services to include access to fax machines, photocopying, e-mail, the web and other relevant ICTs. These telecentres can provide services to rural population, but if private individuals or groups establish them, they can also become sources of income.

As women generally are poorer than men, they generally have less access to the expensive tools in the community. And as women generally are subordinated men, they generally have less access to those tools which are associated with status and power.  The old ICTs are the most frequent ways of giving out and transmit information to women, especially outside the formal education system. The utilisation of radio, phone and fax still needs to be further explored, developed and systemised as a tool for reaching out with information and knowledge, enabling female participation and communication. 
Internet usage is the standard indicator of the use of information and communication technologies. However, it is extremely difficult to get data on use by gender and country for developing countries. The available sources of information include marketing surveys and ad hoc research projects that have sex-disaggregated data. Countries with nearly universal female literacy are found both near the upper end of percentage female users and near the bottom. Nor did internet use by women correlate with percentage of female technical and professional employment. Countries where women are nearly half or more of this category are found among the lowest.

Statistics by country are particularly puzzling because there does not appear to be any correlation between women’s usage and expected indicators such as female literacy rate, female GDP per capita, female representation in professional and technical jobs, or gender empowerment. In countries where primarily an urban elite uses the Internet, women are generally well represented (Hafkin and Taggart 2002). 

The lack of correlation of women’s Internet use with expected indicators supports the hypothesis that most women users in almost all developing countries are not representative of women in the country as a whole, but rather are presently part of  a small educated elite. 

However, it is clear that the numbers are small and the distribution limited. Available figures indicate that, by region, women constitute 22 per cent of all Internet users in Asia, 38 per cent of those in Latin America, and six per cent of Middle Eastern users. No regional figures by sex are available for Africa. It should be noted that most women Internet users in developing countries are not representative in these countries, but rather are part of a small urban, educated elite. 

Since more women than men live in rural areas, the gender gap in Internet access runs parallel to the rural/urban divide. In rural areas where women comprise 60 % of the population, the resources and infrastructure for ICTs often are lacking. Connectivity is typically available only on capital, and perhaps secondary cities in developing countries. With their special responsibilities for children and the elderly, however, women may find it more difficult than men to migrate to towns and cities (Hafkin and Taggart 2002).

(Gadio 2002) presents results from a study in more African countries. He states that in mixed schools, specifically in Ghana and Uganda, the girls experienced difficulties in accessing the computers. A “first come first serve” policy, as practiced in the computer labs in many schools and colleges, seems to be in favour of the more active boys. Practical arrangements, such as the girls’ duties in cooking, cleaning and peeling of vegetables at the school kitchen, gender differed bed-time-rules, and the distance from girls’ dormitories to the computer labs, are all obstacles for girls. “In relation to local cultural norms girls do not run,… they (the boys) reach the computer room before us and take up the machines”.
In another survey, 72 WorldLinks alumni were tracked through word-of-mouth and interviewed. Male respondents were more likely than females to report having gained advanced computer skills, such as PowerPoint, programming, and web design, and male respondents were more likely to report using these skills in their studies and employment.  This might stem from the fact that boys all over are more self evident than girls are. However, female respondents were more likely to report gaining and using skills related to collaboration, communication, teambuilding, and teaching. Over 20% of male respondents say they have furthered their IT skills as compared with 12% of female respondents. A significantly higher proportion of male respondents (42%) are pursuing a degree related to IT as compared to the proportion of female respondents (24%).Over 50% of male respondents indicated that they plan to pursue a career related to IT as compared with 24% of female students (Imfundo 2002).
 The gender Evaluation Methodology (GEM) for ICT initiatives and ICT evaluations is an innovative gender analysis tool produced by the APC Women’s Networking support Programme, (APC WNSP) for practitioners who share a commitment to gender equality and women’s empowerment in ICTs, initiated in 2001. GEM aims to strengthen and sustain gender accountability in global, regional and national ICT networking initiatives by developing evaluation methodologies, generating research on gender dimensions of ICT development and catalysing a process of resource sharing and tools-building in gender evaluation through collaboration. GEM is a guide to integrate a gender analysis into evaluations of initiatives that use Information and Communication Technologies (ICTs for social change. GEM`s provides a means for determining whether ICTs are really improving women’s lives and gender relations, as well as promoting positive change at the individual, institutional, community and broader social levels.
In order to educate women, there should be cooperation between the formal education system, and the unformal and non-formal sector.

 “Many gender disparities existing in the society today have been reinforced by the formal school system; high educate boys and girls according to domination norms and cultures in society. In most countries, if not all, formal school systems are designed to meet the needs of upper or middle class boys belonging to the mainstream population ethnic group. Girls, minorities, disabled, children from poor or otherwise marginalised communities may – to the extent they are enrolled in school – attend classes but in many cases without full participation and maximum learning outcome.” (UNESCO 2001)
Non-formal learning activities may be more adjusted to the needs of the learners, than the formal education that is more stuck to national curriculum. Women’s information needs include knowledge of agricultural production, processing, marketing, decision-making, trade laws, and the natural-resource base. They also need to exchange information on indigenous knowledge, and to require appropriate ICTs to access vital information efficiently and cost-effectively. The media play a major role in delivering agricultural messages, with radio being the main source of information for many people in rural areas. Where appropriate, satellite, solar, and fibre-optic technologies, which are now in use for computers, telephones, and fax-machines, should be tapped to enable rural female farmers to access further information. 

Language is also an issue of interest. Local language should be used in pedagogical programs, in order to improve learning. There is a dilemma between local developed software and international well-tested software of good quality. Also programs on local language are rare.
3.5. Summary
Poverty and the epidemics of HIV/AIDS are large problems also for schools and teacher training. The goals of the EFA program are far form reached, neither regarding literacy, teacher training, ICTs nor gender equality in education. However, there are some promising examples, showing the possibilities of using ICTs in teacher training.
The digital divide is strengthening the general economic and educational divide in the world, between North and South, between countries and between genders. Introducing ICTs in education, emphasising women, tends to contribute to bridge the gap in order to overcome it.

There is still a lot of work to be done:

· The technical infrastructure must be better, including computers and internet access to all teacher training institution

· Digital literacy is dependent on literacy as such. The goals of the EFA program are preconditions for enhancing the level of digital literacy. Also, ICTs can be used as effective tools in the literacy program. The use of a local language is essensial.

· Women should be prioritised in order to obtain digital literacy, sufficient for their own context and for teaching purposes. 

· Content in both national curricula and digital learning material should be adjusted to women’s needs 

· In order to reach these goals, cross-sectoral cooperation is needed

4. Model

In order for ICTs to be tools to achieve and sustain gender equality, action must be made in different areas.
In this chapter we present a model for using ICTs to achieve gender equity and equality. The first part shows different elements or sub-goals that have to be seen in relation to each other, in order to reach the goal of gender equality. 

[image: image1]
In the centre is the mail goal: Implementation of ICTs as tools for achieving gender equality. The surrounding circles represent the different sub-areas.

Policy and legislation issues are a precondition for gender equality. As shown above, legal and practical obstacles are crucial hindrances for girls to have the same opportunities to education as boys do. Economic support and security from sexual abuse for teachers and male students, are crucial preconditions for girls’ schooling. In addition, curriculum should be relevant to the female student.

Global and national strategies and plans are important in order to keep the visions and goals in mind, for the global society, for international development agencies, and for the national governments and educational systems. Also, strategies and plans may be of ideological importance, influencing trends and attitudes among decision makers. 
Literacy and language
The goals work with the EFA program must be continued, regarding literacy, teacher training, ICTs and gender equality in education. However, there are some promising examples, showing the possibilities of using ICTs in teacher training.

Digital literacy is dependent on literacy as such. The goals of the EFA program are preconditions for enhancing the level of digital literacy. Also, ICTs can be used as effective tools in the literacy program. The use of a local language is essensial.
Infrastructure

Poverty and the epidemics of HIV/AIDS are large problems also for schools and teacher training. The technical infrastructure must be better, including computers and internet access to all teacher training institution
Digital literacy is dependent on literacy as such. The goals of the EFA program are preconditions for enhancing the level of digital literacy. Also, ICTs can be used as effective tools in the literacy program. Women should be prioritized both as students and teachers.
Cross-sector co-operation. In order to reach these goals, cross-sectoral cooperation is needed
The content of teaching and learning is more important than the technology. Gender blindness means male prerogatives. Most important is to design curricula according to women’s daily needs.
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