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1. Introduction

According to Ferjan Ormeling opinion in the future “the cartographer will be an information broker, able to indicate what databases are relevant for a specific spatial decision support task, as well as graphic designer able to visualize the relevant spatial data in such a way that her clients are able to grasp the information. At present there is no overall cartography programme available on the Web as yet, and this is an issue the International Cartographic Association (ICA) takes to heart” [Ormeling, 2001].

Having in memory this state the ICA commission on Gender and Cartography, after preparing in traditional form “The Demographic Atlas – insert Poland” [Demographic Atlas, 2001], as the next step to spread the cartographic knowledge and technics among different groups of users decided to prepare “The system of Interactive Map of Population” including this work to the GaC Comm’s program of activity in the period 2004-2007. The system has been prepared in the Institute of Geodesy and Geoinformatics of the Wroclaw University of Environmental and Life Sciences where the four-year program of computer science and cartography has been realised within the contract with the Head Office of Geodesy and Cartography in Poland.

The system consists of six parts, which contains a base, text commentary and basic examples of maps (often with few proposals of possible derivative forms) as well as sequences of maps, showing a state in the following periods of time, on CD.

Chapter five, titled “The groups of population according to educational conditions in map perception” is dedicated to structural division of subpopulation of children at school age, presented in local (Poland), regional (Middle East) and continental (Africa) scale and the influence of reduction of illiteracy in women group on the rate of whole reduction (in global scale).

2. Cartographic models of chosen bipartial populations

The perception of maps content includes the entirety of conditions concerning the psycho –physical and intellectual abilities of recipient as well as internal conditions of perception. Child’s development depends not only on age and gender but also on environment in which it lives, that is – geographic conditions, social and culture relations, not mentioning the level of civilization development. Even such notions as “school age”, in global scale, are not consistent. The beginning of school age varies, between the age of 5 and 7, and even bigger differences can be noticed when it comes to the primary education completion. 

The Commission “Children and Cartography” of International Cartographic Association indicated the borders of a few characteristic phases of child’s development. These are ages: 6-7, 12-13 and 13-16. They are compatible with the 6-year-period (age 7-12) of primary school and 3-year –period (age 13-15) of lower secondary school in Poland which represent the whole period of compulsory education. It should be noticed that eagerly discussed postulate concerning the commence of school age (6), according to ICA, would cause that these children could be included in the “advanced” developmentally group (in global scale, in view of culture differences).

Gender appears to be the differentiating factor, especially in the groups of older pupils. That is why the comparing analyses should refer to the age of children. In this way, the educational groups in the system have been presented. 

2.1. Local scale

Three series of maps present generic structure imbalance and the level of masculisation within Polish pupils aged 7-12, 13-15 and pupils of special schools in each of the school years: 2000/2001 – 2004/2005. The number of the groups of boys and girls have been presented using bar cartodiagram method adjusted to optimal mean [Mościbroda, 1999] evaluation of inter-groups differences.
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For holistic perception of distribution of dominance of the number of boys in the group parallel three series of maps in the form of cartogram have been proposed.
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In Poland, the period 1991-2000 was characterized by constant decrease in the number of primary school pupils, with predominance of the number of boys over girls. It was decreasing tendency, though in years 2000-2005, when further decrease in the number of pupils could be observed, the gender structure of observed sub population of pupils changed differently in different provinces. 

The following index of masculization ieM/F is used: 

	ieM/F =
	NeM

	
	NeF


where:

NeM – the number of male pupils
NeF – the number of female pupils 
Using adequate form, user chooses the year of interest. For cartogram – they can choose the number of classes (3-5) and colour corresponding to classes. MapInfo Professional, ArcMap and Corel Draw programs were used. The maps are stored as “tif” files. The localization of provinces is simplified if, apart from the provinces border, also main rivers and bigger cities in Poland are also defined. 

When in case of bar cartodiagrams extended functions of every basic map are:

· change of dating,

· observation of the level of inter-groups differences in the consecutive years, range of changeability in each group,

· indicating extremely high differences in the number of groups in the consecutive years, observation of constancy of extremes occurrence in the whole period,

· observation of provinces of the least differentiated number in both groups – evaluation of the occurrence constancy,

· observation of regional conditions of the differences levels in the given year and in the whole period, indicating the borders of regions: small and big differences.

For studying of the directions of changes (or state without changes) authors have proposed to transform the cartograms to the derivative form using chorochromatic methods.
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Operational function in this case are:

· indicating, for the consecutive years, spheres of increase (decrease) of the dominance of the number of boys in the group aged 7-12,

· evaluation of the process course in individual provinces,

· separating areas of the constant tendency (permanent state) to increase /decrease the dominance.

The choice of signature (contrasting colour scale or directed vertically, with the different turns, arrows – to indicate the increase or decrease of dominance, and without fulfillment – to indicate lack of changes) depends on the user – arrows are the more explicit. 

2.2. Regional and global scale

In continental scale, the level of education of given society depends on general level of economic development of given region as well as on culture conditions of environment. The map of availability to primary education in Africa is an anamorphic model in which the field’s surface of reference units is proportional to the number of school age children, and the structure of division in individual countries, into studying and not studying children is presented using the black fragment (students) and white, outside buffer (not studying). Such a cartogram enables the visual estimation of the level of educational inattention in different parts of continent. The balanced structure indicates alarming number of pupils not attending schools.

Anamorphic cartodiagram is a perceptually optimal model of the structure of school children in seven distinguished parts of Africa [Krzywicka-Blum, 2003]. The surface of each region shows the group of school age children from a few neighbouring countries. The scale of the model is referred to the surface, so the identification of areas needs filling the map with captions. Data are not coherent in time, but in the model scale the changes are not visually significant. This state concerns years 1998-2003. 

AFRICA: SHARE OF SCHOOL CHILDREN IN PRIMARY EDUCATION
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Functions of map:

· indicating regions of the highest level of education (the widest buffer),

· localization of barriers in the process of education, attempt to comment,

· indicating the informative differentiation of map’s reliability.

Culture differences and their influence on the level of education is clearly presented in the map of the Middle East countries, where in many Arabian countries the differences between the girls’ and boys’ share in education is significant, though we can notice the decreasing tendency of inter-groups differences. Between 1975 and 1995 the percentage share of pupils increased on average from 8 to 17 % in the group of children at school age, achieving 19% in the group of boys and 11% in the group of girls. The highest, tenfold increase in the group of girls can be noticed in Iraq (from 5 to 52%) [ESCWA, 1995, www.uis.unesco.org]. The evaluation of progress in the process of education among societies of Middle East countries is impeded by the inconsistency of notions.

Cartogram method clearly shows the differentiation of the percentage dominance in the group of boys over girls in the primary education. Map’s function is to emphasis regions where the differences are significant, not presenting differentiation of education in Middle East. The enclosed table enables to compare the level of education in each generic group. The “average” value of both components is not a reliable evaluation of education in the given population because of unequal number of groups. 

Functions of map:

· the evaluation of compactness of areas included in the classes of extreme differences – interpretation,

· comparing completeness and topicality of data, commentary.

High number of illiterates in the group of adults and the efforts of local authorities and international organizations to increase the educational level of societies, justify using indices of “gross enrolment ratio” type – concerning the whole group of pupils, while comparatively, in global scale, using indices “net enrollment ratio” – concerning school age children, is more convenient. Such a solution was chosen while elaborating the map of educational conditions in Middle East, with emphasis put on the scale of differences between the levels of girls and boys shares (“gender gap”). Investigating the level of changes among school children does not enable to estimate educational progress of the whole society. In the countries of Near East, characterized by the huge number of illiterates, the level of education index is significant information taking into account the number of pupils in given generic group.

Reduction of illiteracy in global scale during last 40 years has become a very differentiated process. It was caused by many factors, however the help of international organizations undoubtedly had huge influence on increasing the level of education in the countries of Third World, where the level of illiteracy was the highest.

Differentiation of rate of illiteracy reduction in individual regions of the world is a process, which depends on the phenomenon scale. That does not mean that in the countries with similar level of illiteracy in population, the process of reduction is similar. That is influenced by the range of external help of international organizations as well as by the economic development and some kind of resistance connected with the significance of culture and denomination norms.

Women’s share in the group of illiterates depends on the general level of civilization development of society, as well as on its economic and culture conditions. It is noticed in “possible to measure” differences of efficacy of illiteracy reduction in the group of women. Where culture standards decide on education, the reduction is relatively smaller, though the share of women’s sub population in the population of illiterates still is high. Comparing the percentage differences of women’s share in the population of illiterates in various years can be the basis for evaluating the pace of structural educational transformations of societies. 

On the basis of comparisons from years: 1970, 1980, 1990 and 2000, two maps concerning the periods: 1970-1990 and 1980-2000 have been elaborated. Each one presents the categorization of the process of changes by comparing their intensity in two component decades and by giving them adequate ranks. Evaluations are set together in the enclosed table. The cartograms classes were given intelligible names concerning the intensity of the process: very big, big or without adjective. The directions of changes were given names: decrease – if the rank in the second decade was lower than in the first one, and increase – if it was higher. That fact defines the intensity of the process. It should be remembered that the highest level of illiteracy in 1990 was: for men – 29%, for women –50%, while in 2000 that level changed into: 23% for men and 40% for women. The lowest level characterizes Europe and Central Asia. For men, in corresponding years, it was 1% and for women in 1990 – 3%, in 2000 – 2%. 
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Operational functions of map are:

A, B – indicating country (region) of the fastest process of illiteracy reduction of women in the society in the studied period,

- observation of changes in Asia separately,

A, B – comparing the distribution of areas of the fastest process of reduction: indicating constant and changing tendencies –conclusions,

- indicating spheres barriers,

- observation of situation in China in comparison with Asian countries. 

3. Conclusion

The increased access to popular computer programs and Internet by various groups of possible map users has been changed the means proposed by professional cartographers for presenting states or even processes characterising societies living in different part of the globe.

Fifth chapter of the System of Interactive Maps of Population, prepared in the frame of the ICA Commission on Gender and Cartography, can be treated as one of possible guide showing examples of traditional as well as modern kind of spatial data visualisation and flexible choice of cartographic methods dependently on user’s needs.
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