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Abstract

Last decades modern technology, like GIS, has entered the field of historical cartography. The use of these modern technologies leads to new questions about the users of old maps: what do they expect from the new technologies, how they incorporate the technologies in their research projects or in which way does the technology influence a research project. Users research will give answers to these kind of questions. 
In this paper a research project is presented about the use and users of a GIS for historical cartography.

The GIS contains information from several estate atlases. These atlases, dated 1550 until 1840, contain handwritten property maps. The maps contain a lot of topographical information, so they are a rich source for historians. A few examples of these maps will be shown. 

In, what we normally call, ‘modern’ cartography there is a long history in users research. Several methods were used by the researches, of which some are useful to the research on the use of old maps. One of these methods, the think-aloud method, is used in the research project, presented in this paper. With this method, the subject (test person) has to fulfil some exercises. The subject is asked to speak out loud all the thoughts he has. His talking, but also all of his handlings, will be recorded on video- and audiotape. These tapes lead to a ‘verbal protocol’, which can be analysed. These verbal protocols provide us information about the way a subject (in this case the professional user of old maps) acts in performing a task, and, especially, why he acts the way he does. The reasons for using this method will be further explained. 
In this paper the exercise which test persons had to fulfil will be explained and the results of the tests will be presented. 
Introduction

Last decades modern technology, like GIS, has entered the field of historical cartography. The use of these modern technologies leads to new questions about the users of old maps: what do they expect from the new technologies, how they incorporate the technologies in their research projects or in which way does the technology influence a research project. Users research will give answers to these kinds of questions. 

In this paper a research project is presented about the use and users of a GIS for estate atlases.
Estate Atlases

An estate atlas can be defined as a series of manuscript maps, bound as a book, on which an administrative region or the property of an institution or individual landowner is registered (Heere, 2006). Most estate atlases depict the land property of religious institutions, such as abbeys, churches, hospitals and orphanages. Other types of atlases visualises private property or functioned as a regional cadastre for a manor or otherwise administrative units. 
Compared with other European countries, estate mapping in the Netherlands started very early. The oldest known estate map of Dutch territory was made in 1358. From the 1530s, estate mapping became common in the Netherlands, and from the 1550s, maps of estates began to be drawn to supplement or to replace written surveys. The oldest estate atlas in the Netherlands was made in the period 1550-1553 by surveyor Coenraet Oelensz and depicts the landed property of the Convent of Saint Barbara in Delft. The second and third oldest estate atlases survived, made in 1554 and 1555 by Pieter Resen, are also made for Delft institutions. Loose map series of the Delft Hoflanden are dating from the 1540’s. Outside Delft, the oldest estate atlases are found in The Hague, Amsterdam and Leiden and are dated from 1558 and 1559. The larger majority of 16th century estate maps are made in the provinces of Holland and Utrecht. 
Use of estate atlases in historical research

These estate atlases are very rich sources for historical geographical research. The maps can be used in various disciplines (Heere, 2006): 

• The reconstruction of property 

The most common type of research is the reconstruction and localization of property. The map elements that are important for this research are names of landowners and tenants, the status of the parcel (tithe, loan etc.) and geographical names. Besides estate maps, other sources are important for this type of research. The most important one is the first Dutch National Cadastre of 1832. 

• The reconstruction of the historical landscape 

In addition, the reconstruction of the historical landscape is an important research subject. All the topographical elements in the map, like settlements, farms, roads and waterways, are important for this type. In addition, land use types and geographical names are used in this research type. The purpose of this reconstruction is to date old elements in the present landscape and to map lost elements. 
• Building and architectural history

Estate atlases can be used in architectural history, for example in farmhouse history. Farms are drawn detailed and accurate on most estate maps. For the history of castles and country houses, estate maps can be important sources too. 
• Archaeology 

For archaeological research, estate maps are used to locate possible archaeological sites. The most important map elements that are used by archaeologists are buildings and settlements. For example, in a research to the lost castle of Kronenburg, in Castricum, maps of different estate atlases are used. 

• Historical cartography 

Different researchers are concerned with reproductions of estate atlases. Others are studying the history and work of a single surveyor. These are types of research in the field of historical cartography. In Delfland, the work of surveyor Jan Potter is subject of study. In Overijssel, a single atlas of the Goor municipality is studied. 

• Genealogy 

Genealogists use estate maps to enrich their family tree research with property information. However, this is not the main purpose in genealogy. The most important information in estate atlases are names of landowners and tenants. 

• Toponomy 

Toponomy has to do with research on topographical names. After land use, most researchers use this element. 

Figure 2 shows a map from the estate atlas from the ‘Gasthuis’ (= resthouse for eldery people) of Schiedam. This map contains a lot of topographic information. In the upper part of the map we see the harbour of Schiedam. From the city itself we see the city walls and some of it’s gates. The green pieces of land are the property of the Gasthuis. In fact, this is the main object of this map. Furthermore the map contains a strong tower, houses and farms, rows of trees and orchards and topographical names. 
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Figure 2: Map from the estate atlas from the ‘Gasthuis’ of Schiedam, by Jan Jansz. Potter, 1571. 
Figure 2 is a very beautiful example of a map from an estate atlas. Mostly, the maps look like the one in figure 3, taken from the same estate atlas as figure 1. The map contains only two canals, a farm and a mill. 
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Figure 3: A plot of land in Ketel, taken from the estate atlas from the Meisjeshuis (= orphanage for girls), by Johan van Beest, 1642
GIS for estate atlases

The problem with this type of maps is that they are not well known to historical researchers (Heere, 2006). One reason for this problem is that they are hard to find in the archives. Many of these property maps are part of a book, the so-called estate atlases. In archives, often only the book is described and not the individual maps. To solve this problem, a GIS is developed, which can be used as a database for the maps, but also as a tool for analysis. This prototype concerns the area of Delfland, a relatively small area between The Hague and Rotterdam, in the southwestern part of The Netherlands. 
The database was set up in MS Access, the GIS itself in ESRI’s ArcView. 

Because the GIS is supposed to be used in a wide range of research fields, it contains a lot of information. At first there are 21 different GIS layers, concerning shape files of the lots from the estate atlases, topographical maps from different periods, water management maps, archaeological maps, physical maps, satellite images and overviews of landowners and surveyors. 
At second there are different tables. The most important one is the attribute table of the lots. This table contents information about the estate atlases from which the lots are taken, archives where the estate atlases are kept, the physics of the maps, the mapmaker and the date of the maps, the topographical information of the lots and topographical names. On all of these elements from the attribute table is it possible to make queries and other kinds of analysis. 

Other important tables contain information which is calculated from the attribute table of the lots. Examples are a table which gives the relationship between the surveyor and the areas he has measured, a table with the relation between ownership and the areas they owned, or a table which contains information about the areas of sold lots per owner, per year. 
Last important aspects of the GIS are the photographs of the old maps. This photograph appears when a user clicks on a lot. 
User’s research

The GIS for estate atlases has been set up as a prototype, which could be used for users research. The purpose of the users’ research is to get more information on the way historical researchers deal with the system and the information within the system. Not only the functionality of the system will be tested, also the thinking paths of the users will be investigated. The results must lead to better GIS design. 
Three different kinds of users’ research can be distinguished (Elzakker, 2004, pp. 23-28): functional-, perceptual- and cognitive research. These kinds of researches are in addition with each other. 

Perceptual and cognitive map users research are about the question how maps work on individual users. Perception is about people’s reaction on map symbols, cognition is about the process of map use as a whole: perception thoughts, earlier experience and memory. 

Besides cognitive and perceptual research, there is functional research. With this kind of research, one investigates if a map answers the expectations to its purpose. Examples are route maps (Simon van Leeuwen et al., 2001) or route planners (Poppe & Van Elzakker, 2002). Also the study to the needs and characteristics of the map users are part of functional research. The results must lead to an improvement of map design. 
Much attention is paid to the design of the users-interface. A good design of this interface will lead to better usability and a better use of the functions of a system. 
An important difference between cognitive and functional research is that cognitive research investigates one individual user, while functional research investigates groups of users. 

A users research can be fully functional, as in the research to route planners mentioned above, or purely cognitive as in the research project of Van Elzakker (2004). 

The research to GIS for estate atlases will be a combination of cognitive and functional research. On one hand, the usability of the system design will be tested; on the other hand the mental processes of the user will be investigated. 
The method which will be used is the think aloud method. 
Think Aloud Method

The think aloud method is a research method whereby real time comments are collected from test persons, also called subjects (Suchan en Brewer, 2000). 

Subjects are asked to say loud what they are thinking during a task performance. No interruption of the researcher will take place, other than a reminder to the subject to talk loud (van Someren, e.a., 1994, p. 26). 

The spoken words are taped on audio- and videotape. These tapes will lead to a verbal protocol. Also changes of the computer screen are being taped. 

The tapes of the audio, video and screen changes can be shown synchronous on a screen, by using a digital squad unit. With this technique, which is used in security services, one is able to play four screen tapes and audio synchronously. This result can be tape don video, for further analysis (Van Elzakker, 2004, p. 82). 

The think aloud method has some advantages for cognitive research. The method gives a unique opportunity to get data about the thoughts of people, directly during the task performance (Jaspers, e.a., 2004).  In respect to retrospective methods, there’s an advantage that the researcher don’t have to deal with the selective memory of the subject. The subject has not to remember what he was thinking during the performance of a task. Furthermore, subjects don’t give interpretations or explanations during the test (Van Elzakker, 2004, p. 37). 

The think aloud method has also its disadvantages (Van Elzakker, 1999). 

At first, it’s a very time consuming method. Besides the collecting of data, the analysis of the verbal protocols takes much time. 

At second, those verbal protocols can be incomplete. One can not control if a subjects really tells every thought he had during the task performance. 

It is known that people faster thinks than speaks. In this case, not every thought was spoken and therefore the verbal protocol becomes incomplete. 
At third, people find it difficult to transform their thoughts into words. The verbalisation skills of people can differ from person to person. One can find this transformation easier than another (Van Someren e.a., 1994, p.35). Training before the test starts, can make subjects feel more comfortable to speak out loud. 
Incomplete protocols can also appear as a result of influences on a subject from the outside. This is called reactivity (Branch, 2000). Five causes of reactivity can be distinguished:  

1. the performance of an experimental task can decrease verbalisation skills. 
2. there is a limitation to the capacity of people to speak and focus on a task at the same time. 

3. some people find it difficult to hear it’s own voice. 
4. people are learning during their task performance, because of increased attention to their activities

5. there can be direct or indirect influence from the researcher through verbal or non-verbal indications.
Selection of subjects
In the paragraph about estate atlases, different kinds of historical research was mentioned, in which estate atlases can be used. This means that the group of potential users is very large. An attemption was made to divide the potential users into four groups: users with and without GIS experience and users with and without knowledge of the area of Delfland. In practice, it was hard to get subjects. The tests should take for about two hours, are difficult and will take place in Enschede, which means for most people a lot of travelling time. At least, there are eight subjects, professionals working in various fields of historical research who participated in the users test. 
The number of test persons for a test like this, is still subject of discussions. Nielsen (1994) shows that 4 ± 1 test persons will be sufficient for reliable results. This number of subjects is a result of a calculation of the amount of system errors which are found. More than those 4 subjects, no (or little) new information will be found. In this research project there is chosen to work with eight subjects, because not only the system is tested, but also the ways of thinking of the subjects. 
Tests
The whole procedure of the users research contains of three steps. 
At first, there is an intake in which the researchers try to find out about the background of the subject, their skills in GIS use and their knowledge of Delfland. 

The second step, the test itself, exists of three parts. 
At first, there is a warming up round. Here the subject practices with speaking out their thoughts and they learn the functionality of the system. 
The second stage of the test contains so called width strategy tasks. The main goal of these tasks is to find out how people connect data from one or two sources, of a large area and how they find patterns in these data. The subjects are asked to find patterns in landownership and the surveyors of the area, to say something about the drainage of the Delfland area, and to say something about which landowners had the most valuable land. 
The final stage contains depth strategy tasks. The goal of these tasks is to combine information of different sources for one or two lots of land. The subjects are asked to find specific lots, describe their attributes and describe changes in time. 
For both the width and depth strategies there are four levels of difficulties, following this scheme: 

1th level: one source, only reading

2nd level: one source, reading and interpretation

3th level: more sources, only reading

4th level: more sources, reading and interpretation

In this way, it should be possible to found out, to which degree of difficulty a subject can go. 

The last step in the procedure is an analysis of the test in retrospective. During the test the researcher takes notes on what is happening. These notes are used in an interview session after the test. These interviews deliver much information in addition to the tapes. 
Results

At the time of writing this paper, the research is still going on. In the presentation, more attention will be paid to the results. But here the first results can be mentioned. 

· The visual part of the GIS is strong. People refuse to use the information in tables. Probably because the tables are ‘hidden’ within the system. 

· For some subjects it is hard to find specific information. When asked to find a specific lot, some subjects find the wrong one. 

· Lots of data is not used. On the question of the drainage of the area, no one used the water management map. Although they still come up with the correct answers, so users are creative. Maybe there is a limit to the amount of information within a system, which a user can handle. 

· Good documentation of the system is necessary. Users feel they get lost within the system, so they want to have an overview of all the data within it. 
Conclusion

In this conclusion an attempt will be made to connect the results to GIS design questions. 
When both maps and tables are used in a GIS, the presentation must be that both sources are equal. This means that the maps as well the tables should be easily recognised by the user in the interface. An other option is the use of two computer screens, one with the maps, the other showing the tables. An advantage is that the connection between table and map is stronger, when the user can see both of them. 

Special attention must be paid to the search procedure within the system. It seems that it’s hard to find a specific lot. Some subjects find the wrong lot. This, of course, can lead to wrong conclusions. This is a decline of the quality of the system. 

More research should be done to the maximum amount of data a user can handle. It seems that there is such a maximum. Of course depends the quantity of data within a system on the purpose of it, but in the users test of the GIS for precadastral maps there is data which is never used. Also subject to further research is if documentation on the system will lead to better use of the information and the system as well. The experience on this research is that users hardly uses the documentation. During the task performance, they simply forget about it. 
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