Cartography – Close to Users: A Technology for Compiling of School Atlases for Education on Geography in Bulgaria
Temenoujka Bandrova
University of Architecture, Civil Engineering and Geodesy

Sofia, Bulgaria

bandrova_fgs@uacg.bg

Abstract
The new vision of atlas compiling, creating and publishing is available in Bulgaria the last 10 years. It comes in the situation of free market and company competition, the new economic and political situation, as well as the acceptance of the country in European Union (EU).

The new atlases for the education on geography are compiled after clear answers of the following questions:

Are there any reasons to change the exciting old Atlases?
Who are our users?

Do we have enough data base?

Do we have a team of experts?

Do we have any idea and program?

Do we have a technology for realization of our project?

How to get to our users?
Examples of experimental work with students, potential users of the atlases, are shown and discussed. The students’ ideas and works are used in the process of design and pre-publishing process of the presented cartographic products. Curriculum instructions and editorial advices are used in different levels of the proposed technology.
Using all above complex tasks for compiling and creating of cartographic products, 9 Atlases and 5 Outline maps are proposed for the education on geography of students from 7 to 18 years old during all grades of Bulgarian education. All of them are improved for usage in Bulgarian schools by the Ministry of Education and Science.
INTRODUCTION
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Bulgarian cartography proposed new cartographic products: atlases for all courses of education – from 1st to 12th grades (7-18 years old students); wall maps of the world, of all continents, of Balkan Peninsula, of Bulgaria in 3 different themes: nature, countries and climate combined with animals and plans; different maps for additional applications to all students learning geography and history. After covering all needs of geography we started to develop the same products in history field. These results had achieved in relatively long time of creation and market distribution. The period of works starts from the years of new democracy, after socialistic time, and continues to the acceptance of Bulgaria in EU. Now it could be said that Bulgarian students have ones of the best cartographical paper products and they could be used in school, at home, everywhere when the children need maps to help them in educational process. This job could be continued in developing of a computer version of similar products as electronic educational atlases, maps, applications.
Contents of the Educational atlases
The atlases are proposed and all process of their creation is led by the author. A designer-specialist is responsible for pre-publishing and publishing process. All products are made in a private cartographic company in Bulgaria “DataMap-Europe” Ltd. and all of their descriptions could be seen on www.datamap-bg.com.

The contents of every atlas for every grade is created on the base of school curriculum improved by the Ministry of Education, all existing text books and author’s view for atlas compiling according users’ ages and skills for map reading . The atlases contain not only maps but as well graphs, tables, photos, drawings, [image: image3.jpg]i
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additional text and picture information. For example continents and oceans are presented on some variants on Figure 1 (a page from the Atlas on Geography for 5th grade). 
The complex and difficult for presentation and understanding themes (for example, world economy for 5th grade which could be seen on Figure 2) are presented by different cartographic methods: area symbols, pictorial point symbols and diagram symbols. On this way the maps became understandable and readable for the young readers. All this information is presented on a two-page map and it is accompanied by photos connected with the theme.
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The Atlases for high education (last 5 years in gymnasium and professional schools) contain mainly maps with rich information represented by readable way for every age. Such example can be seen on Figure 3 where not only administrative regions of Bulgaria are represented but as well a lot of information connected with our borders and main roads included in EU transport net.
In the process of content compiling, the aim is to achieve the full covering of educational curriculum, to be enough attractive for students and to give 20% more information then the text-books. But the students could learn how to read maps and after that they will receive all the information from them. This is real problem in many schools where some experiments were held. 
TECHNOLOGY FOR CREATION OF NEW ATLASES

The methodology of atlases and maps creation is developed in its first version only as working steps in [Bandrova, T., Dinev, C. (2005)] . Here the complete technology is expanded with participants and with the used software. It is shown in Table 1 and the steps of it started from the idea and finished with pre-publishing process.

Table 1 Technology for atlas creation consists working steps,
 participants and used software
	No
	Working steps
	participants
	software

	1
	Idea
	author
	-text editing program

	2
	School curriculum and its analyses
	author, teachers and inspectors of geography
	text editing program, Excel

	3
	Atlas and maps’ contents
	author
	text editing program, Internet

	4
	Currently statistical and text data and GIS cartographic vector data base
	author, cartographers, geographers, GIS specialists
	GIS MapInfo, Excel, additional private software

	5
	Draft representation of the contents
	author, cartographers
	GIS MapInfo, Excel, CorelDraw

	6
	Test analyses on the base of student reaction and information extraction
	author, teachers, students
	text editing program, Internet

	7
	Atlas and contour maps compiling
	author, cartographers
	GIS MapInfo, CorelDraw

	9
	Modern design
	author, designer, artists
	CorelDraw, PhotoShop

	9
	Editor process and process of Approving by Ministry of Education
	geographers, inspectors
	text editing program, Internet

	10
	Pre-publishing and Publishing processes
	publishers
	Pre-publishing software


The proposed software is used for creation of presented in the article atlases. It could be replaced with similar software of other companies. Private software is done especially for atlases creation for map projection which is suitable for world map presentation and it is not proposed in GIS market. Other specific software is produced for automatic generalization of available data base. Test analyses are done in Sofia city (the capital of Bulgaria) at high schools with students learning geography. All students ideas and criticize notes are used in approving process of maps and atlases making. The same technology is applied now for creation of atlases on history. The existing history atlases are not used intensively because of heavy contents and maps which are not suitable for different grades of education. For example, there are not sufficient differences between history atlas for 5th and 9th grade. This situation will be changed by producing of new atlases similar to geographical ones.
The created technology is built on the base of answers and as well it gives answers on the following questions:

Are there any reasons to change the exciting old Atlases? – Yes, to present modern, high quality atlases, readable and attractive for every step and year of education.
Who are our users? – Students on defined step of education and their teachers.
Do we have enough data base? – We created GIS vector database, enough photos and drawings suitable for every age.
Do we have a team of experts? – All necessary specialists are involved in the process of Atlases creation.
Do we have any idea and program? – School curriculum is improved by Ministry of Education; map-makers ideas are completed by the users’ ideas in tests experiments done during the atlases creation.
Do we have a technology for realization of our project? – The steps of used technology are shown in Table 1.
     How to get to our users? – We meet thousands teachers every year, we have web ….page and market distributors.
Test analyses on the base of student reaction and information extraction
All new cartographical products created by DataMap-Europe are tested for easy understanding of represented information. We ask the students if they like or don’t like the maps. We want to know their recommendations to improve the maps and atlases quality. Usually the students are very proud that they are selected as participants in the process of the atlases creation. Most of them are very critical and give very good advises to map-makers.
Many experiences are made using atlases on geography and all results of them are described and commented in [Bandrova T. and V. Nikolova, 2000, 2005]. 
The last experiments are made using the newest cartographical products for Bulgarian education: Atlas on History for 5th grade. 55 (thirteen years old) and 26 (fifteen years old) students from a school in Sofia are participated in the test. It is clear that older students have more cartographical culture and they use maps easier than younger ones. But the experimental results show that we can start education by maps from the children under school ages. Such example is a map of the world with the most popular animals and plans for the continents (see Figure 4).
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Children start to learn about the differences between the continents as playing with the map. After that they continue to study similar topics in first grade at school education.
The most important is the cartographic products to be suitable and appropriate for every age group of users. Other experiment shows that children under 13-14 years like a lot different photos, pictures, etc. to be used in the page design. All of them should not be only attractive and high quality but also they have to direct attention to the map’s contents and to help map’s reading and understanding. Also the students in this age don’t like to use scales and legends. That is why the symbol system should be the most associative to the represented objects and the most of symbols could be pictorial.

Older students, from 14 to 18 years old like more additional information as diagrams and statistics which allow them to compare information from different sources and geographical territories. 
In all experiments the color presentations on the maps are one of the most important. To choose the most associative, the most suitable and appropriate colors on the maps and all they to be in good design condition is really difficult task for cartographers. Because of this the publish companies should use artists and designers to help map-makers in this process. All specialists together could present a high quality cartographic product.

Very often ideas given by children and students help map-makers in the process of choosing colors and pictorial symbols or in the level of information accumulation on the map. Map-makers will produce better cartographic products if they are closer to their users.
Conclusions and directions for future work

The proposed technology is build by defining of different steps of atlas’s creation and compiling. It is a base and way for creation of paper version atlas. It could be used also for production of electronic version atlases. Considering paper version atlases, the achieved results and cartographic products allow the following:

1. Updating of the atlases and maps in every new edition and publication;

2. Creating of similar atlases on different languages;

3. Creating of different thematic atlases.

The GIS data base and the computer designed atlases’ pages allow developing the technology to creation of electronic version of atlases for high education. “Facilities of electronic environment like interactivity, dynamics and variability are dramatically changing nature of maps. A design of atlases in electronic environment should identically incorporate these facilities” (see [Friedmannova, L., Konecny, M., Stanek K. (2005a)] and [Friedmannová L., Konečný M., Staněk K. (2005b)]). It means that the electronic version of the future atlases will not be simple production of raster versions of atlases’ pages. The vector and raster data will be used for new designed view of the atlas included 3D models, animation, sounds and interactive cartographic work with GIS elements by teachers and students.
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Figure 1. Page 13 of the Atlas Geography 5


“Continents and oceans”
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Figure 2. Pages34-35 of Atlas


Geography5 represent world economy
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Figure 4 Wall map of the world for kinder garden
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Figure 3. Page 19 of the Atlas Geography and Economics 10 “Nature Regions in Bulgaria”
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