[image: image2.png]


MSc Wiktor Ładniak is an professor’s assistant at the Department of Cartography at Maria-Skłodowska University in Lublin since 2005. He is a graduate of  Cartography Course and Mathemathics Course at Maria-Skłodowska University. He had been working as a cartographer from 2004 to 2005. Now, his professional interest are in field of internet cartography, mathemathical cartography, GIS analysis and software.
THE CRITERIA OF COMPREHENSIVE EVALUATION OF MAPS IN THE INTERNET
Wiktor Ładniak, Krzysztof Kałamucki

Department of Cartography, Maria Curie-Skłodowska University in Lublin, Poland

e-mail: wiktorladniak@o2.pl,  kkalamuc@biotop.umcs.lublin.pl
Introduction

The appearance of the Internet was a kind of information revolution. It affected all spheres of social and economic life, numerous scientific disciplines including cartography, since it has become possible to place maps on websites (WWW). Together with the change of map visualization medium and method, the principles of designing such maps have changed as well. Nowadays, the number of cartographic presentations placed on the Internet is considerable and it is rising every day. Thus, a new sub-discipline of thematic cartography, Internet cartography, which deals with Internet maps, starts to develop.

After the period of fascination with the new medium of spatial information transfer, the time of  theoretical and application studies concerning Internet maps has come. One of the most essential issues is evaluation of this kind of map which is indispensable at each stage of map production  and use as it determines the improvement of Internet cartographic presentations quality. The evaluation should be made according to strictly defined principles and considering a variety of evaluation criteria.

Definition, classification and functions of an Internet map  

An Internet map is a term generally used for all maps placed on the Internet. Due to the variety of this type of maps it is necessary to add more details to the above definition and to elaborate on it. J. Gaździcki (2002) defines Internet maps as ‘sources of spatial data provided  on the Internet, mainly by WWW, in the form of maps of a definite shape, or generated  with respect to user’s requirements, whose form and range depend on functions and data of  map producing system’.

The above definition takes into account the variety of maps placed on the Internet.  It is important to note that this variety is significant as maps occur in various forms. Therefore, it seems necessary to classify maps on the Internet. Academic literature presents different categorization of Internet maps. P. Kowalski (2005) classifies: geographic information services (geographic databases placed on websites), illustrative maps (standard raster images incorporated into the language source code HTML), Internet cartographic publications (cartographic presentations with elements of interaction incorporated in the display coded by means of programming techniques – scripts). M.Kraak (2001) divided maps into static and dynamic ones. In both of them, the author determines maps which serve merely to view geographic reality (view only), and maps with interactive interface or/and contents. Petar T. Penev made a similar division additionally pointing the difference between Internet GIS and Internet Mapping.  The above divisions, in spite of differences, have some elements in common. A similar classification of maps is made on the Internet.

As far as Internet maps are concerned, they should be designed with regard to their potential display on the Internet. Such a map design looks different from a conventional one due to the characteristics of Internet transmission which being screen transmission bears certain technological limitations connected, among other things, with the image resolution, colour display, surface limitation and the like. On the other hand, it makes it possible to introduce dynamism and interactivity into the presentation, which cannot be obtained with conventional maps.

Internet maps differ from conventional ones in certain characteristics and functions they perform. The most important of their functions is clear location of objects and phenomena and, consequently, orientation in geographical space (M. J. Kraak, F. Ormeling, 1998). Internet maps not only retain these functions, but also facilitate their use in practice due to the object searching instruments. Internet maps more and more frequently play the role of a graphic element of a website raising its attractiveness and functionality similarly to websites, which perform informative and relation-promoting function – they serve establishing certain relations  among users, i.e. through hyperlinks, maps act as reference for other information, not necessarily geographical one. As it has already been mentioned, Internet maps are becoming functional elements of websites, which makes a basic and vital difference when compared to conventional maps. This difference results in the process of evaluation of this type of maps. Therefore, a well-grounded need arises to modify the approach to the choice of  Internet map evaluation criteria and techniques.

How to evaluate Internet maps?

The issue of map evaluation generally belongs to theoretical basis of theoretical cartography (L. Ratajski, 1972). It constitutes essential question for both theoretical and practical cartography and allows cartographers to perfect their skills in map design and production by showing their weak and strong points, it also enables users to make a correct choice of maps. Map evaluation is made for research, usability and decision purposes. It results from intended actions and forms a judgment on the value of a map – it is the final stage of the evaluation process. The evaluation process as a whole aims at formulating evaluation. In case of maps, it is based on the perception of a map. The way the map is perceived, it is evaluated. According to the rules of map perception, its evaluation should involve particular elements (particular elements perception) as well as the phenomena depicted as a whole (perception of a map as a whole).

Considering Internet maps as graphic elements of websites forces different approach to map preparation and evaluation compared to conventional (paper) maps. Design of Internet maps is user-centered (i.e. UCD – User Centered Design). Internet maps should be ergonomic and functional, with structure and appearance which do not discourage the user. All this constitutes their usability.

Usability is a discipline of research studies whose task is to study the ergonomics of  products in order to increase effectiveness of their use, accessibility and user-friendliness. Certain rules of usability have been defined (J. Nielsen, 2003) with reference to a website design. Internet maps as website elements, when designed, follow the rule of usability. Internet maps must constitute a functional element of the whole website. Drawn from the works on usability, basic principles of map designing have been established for the Internet needs according to so called ‘heuristics’ referring to websites (J. Nielsen, R. Molich, 1990). The above principles have been formulated with reference to geography information services and  according to P. Kowalski (2005) these are: visibility of system status, adopting the system to the real world, comfortable system control, cohesion and standardization, warning signs, prompting system, flexibility and efficiency, aesthetics and economy, specifications, additional principles. The research on usability of Internet maps may be conducted by means of heuristic evaluation which involves studying compatibility of particular elements of cartographic services with the basic ‘heuristics’(usability principles) by a group of experts. Another way of conducting research on usability is doing the user test in which users perform certain tasks noting their observations down in specially prepared survey forms. 

Usability research on the Internet cartography refer mainly to geographic information services. Current studies have been concentrating on this aspect of Internet map evaluation (N. Andrienko et al., 2002; S. Fuhrman, A. M. MacEachren, 1999; Slocum et al., 2001, among others)

The assumption that Internet maps constitute merely a graphic element of a website together with their usability evaluation are insufficient to make an overall evaluation. Maps are something more than just ‘fittings’ of the site and therefore treating them as objects does not seem to be appropriate. Apart from the form of presentation, it is also the contents that matters, and so the evaluation should include ‘a traditional element’ which refers to evaluation of paper maps.

How should Internet maps be evaluated then? In the light of diversity of this type of maps, their objectives and functions they perform as well as the new form of information transfer – the Internet, it appears to be a  complex task. In order to obtain reliable and comparable results of Internet map evaluation, it is appropriate to deal with this issue in a comprehensive way. 

A comprehensive map evaluation should be regarded as extensive study of elements and characteristics of a map, explanation of its special features and quality, and determination of its usefulness or usability level. Furthermore, a comprehensive evaluation should be carried out in stages. The following stages can be distinguished:

a) defining the object and the aim of evaluation, which is extremely important considering  the number and kinds of maps placed on the Internet. It must be detailed and the object of evaluation should be clearly specified. Defining aims influences later choice of criteria.

b) choice of evaluation criteria – criterion is a set of rules according to which evaluation is assigned to evaluated objects. They depend, among others, on the object of evaluation, the aim and the evaluator.

c) choice of evaluation techniques – this choice is determined by the evaluator. Generally, they can be divided into qualitative (to define value, quality, usability or significance of an object) and quantitative (using certain measures).

d) presentation and verification of evaluation results – it may be conducted in a variety of ways. It is vital that the obtained results should be presented in an appropriate and correct form. Verification makes it possible to eliminate or correct the potential errors (e.g. wrong choice of criteria).

The criteria of comprehensive evaluation

The structure of an Internet map (as well as that of a conventional one) is quite complex. Comprehensive evaluation needs to represent a sum total of single evaluations of the main map criteria including all their elements. Each of the above mentioned stages of the evaluation process is essential and it influences the final effect of evaluation. However, it is the choice of  proper criteria of evaluation that seems to be the most difficult task. Selecting the criteria of Internet map evaluation should be preceded with studies on their perception since it is still not fully known what users expect from the discussed maps. When undertaking comprehensive evaluation, it is necessary to take into consideration all possible factors which might influence it.

In the light of current studies considering Internet maps evaluation, the criteria should include elements of conventional maps evaluation as well as those connected with usability of Internet maps. Owing to this, evaluation might involve not only ‘the fitting’ and effectiveness of use, but also the contents of a map. It is clear that in this case not all criteria of paper maps evaluation, nor those connected with the usability of WWW sites, can be used. They must be submitted to proper selection and verification to fulfill their task, since not all criteria are suitable for Internet maps (Fig.1).

[image: image1.jpg]Evaluation criteria for
conventional (papers) maps

Criteria connected with WWW
sites usability - heuristics

|

Selection and choice

Evaluation criteria for
Internet maps





Fig. 1 Diagram of choice of Internet maps evaluation criteria
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What criteria should be adopted for Internet map evaluation? As it was stated before, it is not a simple task. There is no possibility to introduce uniform, universal criteria which might be used to evaluate all Internet maps. However, it is possible to classify them in a definite, logical way introducing, as a result, some form of universalism. Taking into consideration current conclusions from research work as well as the experience of the authors, the following groups of criteria can be listed:

a) criteria connected with map contents evaluation

b) criteria connected with interface evaluation

c) criteria connected with usability

a) This category represents criteria connected with the map contents. The evaluation of contents refers to different aspects, in the large measure with the use of criteria for paper map evaluation. These are: mathematical basis (information about scale; information about projection, coordinate system; topographic or geographical grid; information about coordinates); graphical and methodical solutions (index grid or location map; correctness of contents generalization; correctness of point signatures location; correctness of adjustment of methods to the character of phenomena; map accuracy; adjustment of the sign form to the significance of phenomena; correctness of used symbology – visualness standards, distinguishability; logical diversification of signs; legibility), colour (correctness of colour use; colour distinction; contrast; number of used colours), labeling (adjustment of significance and form of labels; correctness of names; good visibility; correctness of localization; omission of inessential labels), evaluation of the contents scope (optimization, contents completeness; up to date contents), notes on the map (legend allotment; logical grouping of signs in the legend; legend completeness; completeness of all notes; clarity and explicitness of the used terms; notes in foreign languages).

b) In the second group, the criteria connected with the evaluation of the interface service or site alone display should be listed. These are: overall composition, elements arrangement on the site – optical harmony, selection of colours, keys, applied terminology, general first impression, legibility of labels and notes, used symbology. 

c) In this group, criteria connected with interface usability (service or site attendance) as well as those connected with Internet maps usability should be listed. Testing usability in this case involves allotion of particular elements with basic rules of usability.

As far as  usability evaluation is concerned, two aspects should be taken into consideration: intuitivity and user-friendliness,  prompting and help system. In relation to the site itself, where a map is placed, it is essential to take into account the following criteria: loading time, operation time, information about current system operation, correctness of display in various Internet browsers and in various hardware configurations.

In case of an  Internet map usability evaluation, it is necessary to verify the following: intuitivity and ease of navigation within the map, the way information about the scale is displayed, ability and the way to make measurements on the map, ease of searching objects, ease of contents adjustment (working with layers).

The above criteria refer to a comprehensive approach to the Internet maps evaluation. Possibly all the aspects crucial for the evaluation were intended to be discussed. Nevertheless, it should be noted that all the above mentioned criteria cannot be used for each and every evaluation since not only the variety of Internet maps, but also the needs and the objective of maps should be taken into account.

In order to incorporate versatility into Internet maps evaluation, it is vital to create an appropriate model. At the first stage, the evaluation model might define the criteria which would enable to determine explicitly the type of the Internet map. Next, it is necessary to define the evaluation objective, which can result in the proper selection and adjustment of evaluation criteria. The selection of an appropriate evaluation technique and the presentation of results  is a subsequent stage. A comprehensive evaluation of Internet maps plays the role of such a model.

Summary

Universality of the Internet as well as the kind and number of maps on websites (WWW) develops the need for evaluation. It will influence the improvement of the Internet maps quality and make it possible for the users to choose the best of them. The Internet map evaluation is not an easy task. In order to consider all the map elements and features, it is justified to adopt a comprehensive approach to the issue. The comprehensive evaluation of Internet maps is conducted in stages. One of the most essential aspects is the adoption of appropriate criteria. Both the criteria referring to conventional maps evaluation and websites usability should be taken into account. It is possible to classify them appropriately – into groups of the criteria connected with map contents evaluation, the ones connected with the interface evaluation, and those connected with usability. The set of criteria presented in this paper may prove to be useful to those who make Internet maps evaluations. Nevertheless, this article constitutes an introduction (a germ) to a further study and discussion on the development of the Internet maps evaluation theory.
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