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This report is a supplementary deliverable prepared and written following the Commission's
annual review of SPIRIT (Luxembourg, July 2003). It serves as a continuation of deliverable D3
7101, and details the reassessment of the previously defined initial user requirements, using a
broader range of users.

Two user studies are described. The first aimed to identify users’ needs when performing
searches using existing geo search engines. The results of the study showed that initial SPIRIT
user requirements represented a genuine advance in search engine functionalities.

The second study was comprised of a series of user sessions conducted at each SPIRIT site,
using mock-ups of the SPIRIT interface to illustrate the system's functionalities to various
potential users. The result of this study validated previously defined user requirements, and
also led to the definition of several new requirements, and the broadening of existing SPIRIT
use cases.

The first part of the report describes the background behind the studies, listing the previously
defined user requirements and the criticisms made by the Commission during the annual
review. The second and third parts of the report describe the methodology behind the studies
and the results generated. The final part of the report concludes the reassessment process,
describing how the existing user requirements have changed and the implications this will have
on future design and evaluation of the system.
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User requirements specification

reassessment

1. Introduction

1.1.

SPIRIT early user requirements specification

An early task in SPIRIT was the analysis of user requirements (see D3 7101). This analysis
aimed at defining SPIRIT’s use cases and to infer SPIRIT’s required functionalities. This study
was lead by SPIRIT partners, mainly by generating use scenarios of SPIRIT, and did not rely
on contacts with many real potential users. The requirements generated at that time are listed
below, organized by the search stages to which they correspond:

The user's initial query:

¢ May include places and spatial relationships.

¢ May include concepts that are fuzzy or user-centered.

¢ These concepts may be expressed in several ways:

Places referred to by their name (in whichever language).

Places referred to by reference geographical features (e.g., “cities in south England”).
Spatial relationships referred to by their name (in whichever language).

Places and spatial relationships expressed through sketching.

SPIRIT’s interpretation of the user’s query:

¢ Interpretation of what is spatial and what is not spatial, (maybe by means of a structured
interface that “a priori” clearly separates these concepts).

Identifies what is fuzzy (and handle the fuzziness).
Identifies ambiguous place names and launches_disambiguation process.

Translates place name into other place names more or less equivalent (likely to appear in
the resources).

+ Translates important non spatial terms in the query into the form they are likely to have in
the searched resources (e.g. in the query = "hétel en angleterre”, SPIRIT translates "hétel”
into "Hotel, Bed and Breakfast, hostel, inn").

Query refinement and presentation of results:

¢ Interface should display maps with topographic features plus other type of relevant
information.

¢ The displayed maps should locate somehow the retrieved results.

The displayed map should be associated with tools to pan, zoom, and to calculate the
metric distance between selected dots.
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¢ Maps can be used as a means to refine spatial aspects of a query.

+ The SPIRIT interface should also contain a history of search session and the possibility to
use this history as a common ground to launch further searches.

Results clustering and ranking:

¢ SPIRIT should cluster similar results and rank the clusters with respect to spatial and non
spatial criteria.

The Commission recommendations

During the annual review of SPIRIT by the Commission (Luxembourg, July 2003), criticisms
were made about the lack of representative users involved in the analysis of users
requirements. A written recommendation reads: "F c) Broaden the users’ requirements survey
by involving more ordinary users from different professional and national environments".
Regarding user involvement, the reviewers also wrote: "[..] only tourism has been considered
as a possible application domain so far. The scenarios themselves are not convincing since
they exhibit requirements that represent a small step in the progress that can be expected in
Web searching". We also noted during this review a specific recommendation that was to have
our “user requirement specification”, e.g. the final scenario appearing in [Balley et al. 02],
evaluated by external users.

SPIRIT user requirements re-assessment

A "user requirements re-assessment” working group was held during the following SPIRIT
meeting in Sheffield, September 2003. It was decided to add an intermediate deliverable in
WP7 to report the actions undertaken by the SPIRIT Consortium to involve representative
users in the specification of user requirements. The objective of these actions were as follows:

e Toinvolve representative users in the user requirements specification process.
e To broaden the application scope beyond tourism.

e To show that SPIRIT user requirements actually represent significant progress in Web
searching.

At this stage in the project, we have a clearer idea of the aspects that will be implemented in
SPIRIT. In the present task however, we do not limit ourselves to evaluating the aspects that
we will implement, instead we focus on evaluating all aspects that appeared in the initial user
requirements analysis, with the possibility of eliciting new requirements. This task is therefore
independent of the prototype evaluation.

This deliverable is organised as follows:

e Section 2 describes a study of users searching for geographically related information using
existing Web search engines. The findings are discussed with respect to SPIRIT user
requirements.

e Section 3 describes a series of user sessions conducted at each SPIRIT site, using
mockups of the SPIRIT interface. The findings are also discussed with respect to SPIRIT
user requirements.

e Section 4 summarises the findings and concludes this report.

It should be noted that a lot of the material used in undertaking these actions was taken from
the UsabilityNet Website (http://www.usabilitynet.org). UsabilityNet is a project funded by the
European Union to promote usability and user-centered design for diverse professional groups.
Guidelines, methods and references are provided.
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In particular, methodology behind the user sessions was influenced by ‘the requirements
meeting’.

2. Analysis of search for geographically related information on the Web

In this chapter, we study how users search for geographically related information on the Web
using existing web-based search engines, and analyse their needs in this domain.

21. Evaluation methodology.

In this section, we discuss the methodology adopted in our analysis.

A group of experienced geographers and students (15 in total, from the Department of
Geography at the University of Zurich) were selected to carry out the evaluation process.

2.1.1. The evaluation

A survey was carried out to determine the users’ Internet usage experience and knowledge of
various tools available on the Internet.

Users were then assigned a set of three different search scenarios and were invited to use
existing Web search engines to perform the tasks. The scenarios all refer to tourist searches:

¢ the first one concerns a cycling tour in Black Forest, in Germany, including he visit of small
cities,

e the second one is an accommodation search on the French Mediterranean coast, in a
small town with windsurfing facilities,

¢ the third one is an information search about chalets and mountain routes in a specific town
in the Swiss Alps.

During the evaluation, participants filled in a questionnaire about their search ability and actual
search activity. The material used during the evaluation is included in Appendix 1.

The questionnaire was designed to discover the following:

e Relevant users’ characteristics and their behaviours.

e Users’ goals and how these goals have been interpreted into acts.
e The information used during the tasks.

e The cognitive metaphors adopted by the users.

2.1.2. Compared systems

Users were assigned a set of tools widely used on the Internet for searching aspatial and
spatial information, namely www.multimap.com, www.map24.com, www.upmystreet.com,
www.mapquest.co.uk, www.kartoo.com and www.google.com.

The characteristics of these search engines are described in Table 1. The criterion for the
selection of these tools was based on popularity and functionality. Unfortunately, at the time of
this study, important spatial search engines such as Spatial Google and Mirago were not
available, or only at an experimental stage. Interactions enabled by these search engines and
their comparison with SPIRIT will be of interest during the SPIRIT evaluation process.

Users were asked to record their strategies prior to the search process, and were later asked to
comment on their actions in a semi-descriptive way, illustrating the queries specified, the tools
used and the results they obtained.
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Multimap.com is a popular European mapping web site, offering a
range of services to assist with everyday life. Key features
include: street-level maps of the United Kingdom, Europe, and the
US, road maps of the world, door-to-door travel directions, aerial
photographs, and local information. Multimap also provides a
range of complementary services through its partners. These
include entertainment, hotel, holiday-cottage, restaurant and train-
ticket booking services, SMS weather alerts and the ability to buy
both historic and aerial photograph prints.

Multi-map

Map24 Map24 is the Internet mapping portal for interactive online navigation
and routing on road maps. It provides online maps with a high degree
of interactivity. It delivers vector-based maps. The maps contain
information such as road names, house number areas and traffic
control, points of interest, routing and search results.

UpMyStreet UpMyStreet uses the web to deliver ‘intelligent’ information to
postcode level. UpMyStreet presents the following information with
respect to the social context of a location: property prices, council tax,
top schools, and local job vacancies.

Mapquest Mapquest provides a range of mapping and routing solutions across
key categories, including: retail, healthcare, financial, real estate,
travel and automotive. It provides interactive maps, proximity search
functionality, point-to-point driving directions and business locator
applications.

Kartoo Kartoo is a meta-search engine with visual display interfaces. On
query formulation, Kartoo launches the query to a set of search
engines, gathers the results, compiles them and represents them in a
series of interactive maps through a proprietary algorithm.

Kartoo uses a single text box entry as a starting interface. In Kartoo,
the query results are displayed as a series of interactive maps. Sites
are represented by orbs that vary in size according to query
relevance. The orbs are linked by threads that display how the sites
are linked according to the engine’s ranking algorithms. Searches can
be refined by pressing on the + and — symbols that lie on these
threads. Although interesting to look at, Kartoo is initially quite
complex to use. The results are displayed as browseable maps, which
can be difficult to navigate. Websites are represented by target
symbols, clustered by subject. It provides two interfaces: one with
animations using the Flash plug-in, and one with a simple text-based
interface with textual listing of search results.

Google Google is a full text search engine, which indexes the entire web
pages instead of just the title and description. Google uses a single
text box entry as a starting interface, with a textual listing of search
results based on relevance ranking. Google uses page ranking as a
method to display the search results as a list based on the keywords.

Table 1: selected search engine characteristics.

2.1.3. Qualitative data analysis method

The objective of this analysis was to let the data emerge without forcing it into formulas
we had conceived after former observations. To achieve this, we adopted unobtrusive
measures that do not require the researcher to intrude in the research context, thus
minimising bias.

There are a wide variety of methods that are common for qualitative measurement. An
approach called ‘Framework Analysis’ was developed by Ritchie and Spencer (1994) for
applied policy research. The benefit of Framework Analysis is that it provides systematic and
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visible stages for the analysis process. It allows the inclusion of a priori as well as emergent
concepts. Indeed we intended here to reassess a priori requirements and to let new
requirements emerge.

A framework analysis method is organised into several stages:

e The first stage is the familiarisation - the reading of data collected during user
interviews or through questionnaires.

e The next stage is to identify a thematic framework that will structure the analysis - a set
of variables that yield quantitative values for the analysis. In our context, this is explicit
in the questionnaire.

e The following stages, indexing and charting, involve generating from the collected data
the values for the variables identified in the thematic framework. In the context of this
study the questionnaire was already structured by the framework.

e The final stage, mapping and interpretation, involves the use of the quantitative
measures to define concepts, map the range and nature of phenomena, create
typologies, find associations within the data, provide explanations or develop
strategies. In the context of this study, we attempted to map the framework with
evaluation of the initial SPIRIT user requirements and with new requirements.

Results regarding the evaluation of initial requirements

Having analysed the data collected during the study, several observations were made which
either enforced or undermined the initial user requirements. These are summarised below, in
italics, beneath the corresponding requirements. The requirements are listed organized by the
search stages to which they correspond.

The user's initial query :

+ The initial query may include places and spatial relationships as such.

The queries formulated usually contained place names and landmarks to specify geographic
extent.

¢ These concepts may be fuzzy or user-centered.
Some users actually tend to integrate fuzzy place names in their queries.

Users prefer a text-based interface in comparison to map-based interface as a starting point.
Scenarios played a vital role in the selection of map-based or text-based interfaces as starting
points, 11 out of 15 users opted for a text-based interface for the first scenario as a starting
point, 10/15 opted for a text based interface as a starting point for the second scenario. 12/15
opted for a text-based interface for the third scenario. This infers that users prefer a simple
interface to start with, as is the case with Google. This provides an easy means for natural
language query formulation.

Most users tend to formulate the place name in multiple languages. Google could retrieve
results based on a place name formulated in multiple languages, but with a warning message
to the users (‘Did you mean...)).

SPIRIT interpreting the user query:
+ identifies what is fuzzy (and handle the fuzziness)

Users tend to query fuzzy distances/user-centered distances on map-based interfaces e.g.
‘within 5 minute’s walk’.

Query refinement and presentation of results:
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¢ Interface should display maps with topographic features plus other types of relevant
information.

Users actually mentioned the necessity of including topographical information on the maps.
One example cited was www.maponair.com, which they stated was quite helpful in identifying
regions of interest for hiking, skiing, eftc.

+ Maps can be used as a means to refine spatial aspects of the query.
Users rather tend to use maps to get an overview of the geographic location.

Results clustering and ranking

+ SPIRIT should cluster similar answers and rank the clusters with respect to spatial and non
spatial criteria.

Users find the Kartoo visualization interface particularly confusing, but they appreciated the
concept of result categorization. Most users preferred their results to be categorised based on
their spatial and aspatial context.
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Figure 1: Kartoo user interface.

Results regarding the broadening of user requirements

Additional findings, which can be used to broaden the existing user requirements, were
generated from the results as follows:

¢ Users find it time-consuming and undesirable when the system asks for a plug-in to view
certain results for their queries, e.g. www.map24.com displays maps as a Java applet,
which require a plug-in to view.

As expected, most users prefer to visualise their results in their native language.

Users find visualization of the results confusing. They prefer a simple text-based results
display, with categorisation or relevance ranking based on the spatial context.

10
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¢ Users tend to associate activities (e.g. shopping), and not only things (e.g. shops), in their
query.
¢ Around 90% of users associating activities in their search were keen on searching for
spatial activity maps (i.e. maps associating enabled activities to places) . It would be quite
useful for them if the system could generate these maps on the fly, based on their queries
specified.

Several observations were also made which relate to user profiles in the SPIRIT domain. It was
observed that familiarity of the geographic location and purpose played a predominant role in
the users’ query formulations and selection of either a textual or map-based interface. It was
also evident that users having considerable experience in Internet usage were fairly successful
in identifying the information sources when compared to more inexperienced users. The criteria
for categorising users based on their Internet search experience was based on their
behavioural patterns, awareness of various information sources and awareness of Internet
search engines available. About 10% of the users preferred to gather information from paper-
based maps or travel agencies initially before using the Internet.

3. User sessions

This section details the organisation of user sessions conducted at each SPIRIT site, aimed at
evaluating and broadening the initial user requirements.

3.1. Protocol

3.1.1. Main lines

Each SPIRIT site participated in the user requirements reassessment exercise by arranging
and conducting a user study. Each session was led by a moderator from the local SPIRIT
team.

The protocol ruling these sessions was the same across all sites, except for the language
used. During a session, the moderator presented to the users a story board illustrating SPIRIT
aspects as they were defined in the user requirements specification (URS). This story board
was based on a mock up of SPIRIT used by various imaginary, typical users in a set of
scenarios. While presenting the storyboard, the moderator asked specific questions to the
users that invited them to evaluate or broaden the URS. This protocol is detailed further in the
next section of this report, while the analysis of results is presented in sections 3.2 and 3.3.

The global agenda for these actions is presented in Figure 2below.

11
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Figure 2: Agenda used to organise local user sessions.

3.1.2. Recruitment

A preliminary step in conducting user sessions is the recruitment of users. The various profiles
of users that should be recruited was specified, but every site was free to recruit users in the
wished modalities (e.g., every site was free to pay users for their contribution or not).

Organising sessions at every SPIRIT site ensured a variety of nationalities. It was also
important to ensure diversity in terms of profession and cultural background, however, users
were expected to be fairly familiar with information retrieval on the Web, i.e. to use at least one
Web search engine regularly. Several application domains for SPIRIT were identified, from
which users could be recruited, these were: traveling (including tourism), real estate, organising

events and job hunting.

Domains were allocated to specific SPIRIT sites, as follows:

Domain SPIRIT site
Real estate Sheffield, Cardiff
Travel IGN, Sheffield, Hanover
Event organizers Zirich
Others (e.g. employment | Cardiff
agencies)

Table 2: Wished professional domain of users to recruit.
20 users were recruited in total - 6 at Sheffield, 6 at IGN, 4 at Hanover, 2 at Utrecht, 2 at Cardiff

and 2 at Zurich.

3.1.3. User session protocol

The protocol was described step-by-step, as not all of the moderators were experienced in
conducting user sessions. The protocol was formal so that there was little margin for error or
personal interpretation, and the results could be pooled and analysed jointly.

12
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The SPIRIT ‘evaluation working group’ produced a protocol which was comprised of several
documents:

e A Powerpoint presentation containing a sequence of snapshots of a mock-up of the
SPIRIT interface that correspond with three scenarios. This presentation was presented to
users during the sessions.

e A printable document for use by the moderator, that shows each slide and details the
comments the moderator should make and the questions that they should ask the users
(see Appendix 2.2).

e A Powerpoint file containing detailed comments on the mock-up used throughout the
storyboard, explaining the meaning of every component and interaction. This is for use by
the moderator, to allow them to answer any questions related to the user interface that
users may have during the session.

e A printable document to be given to the users, containing a briefing (see Appendix 2.1)
and the questions about each slide.

e A document to be used by the moderator to summarise their results.

All documents were written in English and translated into local languages at each SPIRIT site
where appropriate, with the exception of the mock-ups - these remained in English, but words
were translated orally by the moderator, where needed.

Scenarios

Three scenarios were imagined, referring to three distinct use cases. The first scenario is a
general tourist search on a specific ski resort. The second one is a job search in Spain, with
spatial refinement to main cities. The third one is an accommodation search in Sheffield, with
precise refinements to specific neighbourhoods. Each scenario consists of a few successive
SPIRIT screens (see Appendix 2) and stages the interactions between SPIRIT and the
imaginary user. In the course of these interactions, most of the SPIRIT functionalities taken
from initial user requirements are reviewed.

Mock up design and work on the user interface

The design of the mock-ups, and of the corresponding snapshots appearing in the story
boards, was led by the Zirich group. This decision was made in order to maintain consistency
with the progress made so far in the User Interface WP. However, the prior aim of the mock-
ups was not to have users evaluate the user interface, but to support them in visualizing
SPIRIT concepts.

Conducting a user session

A user session was conducted as follows: All users from the site were grouped together in the
same room and received a printed user form each. The moderator then showed them the
Powerpoint presentation, and followed the instructions given in the a “moderator document” for
each slide. These instructions requested that the moderator either: a) give the users some time
to observe the slides, b) make a specific oral comment, or c) ask the participants to answer a
specific question in the user form. The moderator document including the slides and the
corresponding comments and questions is given in Appendix 2.

Gathering of user results by the moderator

At each site, the moderator summarised in English the answers written in the user forms. The
moderator may also have added additional comments based on observations made during the
session. The complete transcripts of users’ responses are given in Appendix 3.

Analysis of results by the WP7 team

The WP7 team then analysed the user forms. Their general analysis of the results is detailed in
the next section. The findings specifically regarding the requirement reassessment are then
summarised in sections 3.3 and 3.4.

13
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Global analysis of the user sessions results

All responses gathered during user sessions are summarised and commented in this section.
Raw data acquired in user forms are given in Appendix 3. To make analysis easier, questions
are divided into three groups:

e questions about the SPIRIT interface and it perception (section 3.2.1),
e questions about SPIRIT functionalities (section 3.2.2),
e questions users general expectations about SPIRIT (section 3.2.3).

Inside these groups, questions are then clustered by similarity. Every conclusion were done
one the basis of user answers to one or several similar questions The questions numbers are
specified for each conclusion. Exact labelling of the questions can be found in Appendix 2 and
3, but this information is not required for the understanding of the present section. However, for
a better understanding of questions related to features of the user interface, the reader may
rely on the mock-ups provided in Appendix 2.

3.2.1. Questions about SPIRIT interface and its perception

3.2.1.1. Questions 5, 9, 14, 21, 23, 29, 35, 39: general comments about the interface

General interface outlook

It was observed that most of the users like a simple, uncluttered, easy to use starting point
presented to them where in they could express their queries by entering keywords. Other users
prefer to explore the map and then perform the search when they have quite high familiarity
with the place.. Some suggestions have been made regarding improving the look and feel of
the interface.

Some users feel that the overview map and the Main map don't illustrate the same. It would be
quite helpful if the overview map and the main map dynamically update each other.

A couple of user’s found the flags provided in the top right corner quite confusing, as their
interpretation might go as to language selection or else to open country specific site. A couple
of users state that an explanation of the usage of user interface and its functionality would be
helpful, by the provision of ‘help’ option.

Result presentation/Map based interface

Most of the users find the result interface globally easy to understand. They find the linking &
highlighting functionality between the links and the dots on the map are quite a useful
functionality, to illustrate the position of the documents on the map.

Yet, they find it quite difficult in finding the relationship between documents plotted on the map
and the clustered list of the documents. Most of the time users find it quite hard to identify the
documents based on the colour, especially when there are many different colours. Moreover,
around a half of the users state that the result categories based on the activities and costs
would be quite helpful in their search process. Categorization based on colours and symbols
referring to the type of document, activity, price, would be a very appreciated feature on the
map based interface. The generation of “activity maps” is mentioned several times.

3.21.2. Questions 6, 19, 27, 31, 38: Query formulation

Based on the presented scenarios, the users subscribe to the proposed interface and are able
to formulate their queries using something + somewhere, with a spatial relationship. Some
users find labelling of the query form quite confusing, especially the term ‘Something’ which
they find “vague”. Most of the users formulated their queries using relationship as ‘in’ and ‘near’
to express the relationship between something and somewhere.

‘FIND IN RESULTS'’ feature presented at the bottom of the interface was considered to be a
very important feature. A couple of users have suggested that a brief description illustrating that
it is for search within the results would be quite helpful.

3.2.1.3. Questions 10, 30, 31, 37, 38: map interactions
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17 users find that map interactions could be improved, by providing additional map tools to
zoom infout. A couple of users suggested about the need for additional information about
terrain such as height, relief, mountains, etc. This could be achieved by provision of
topographic details on the map as a layer, or by a select tool to highlight the topographic details
of the specific region of interest.

3.2.2. Questions about SPIRIT specific functionalities

3.221. Question 11: locating functionality

All participants agreed that the locating functionality of SPIRIT is fundamental to the way the
system works. One participant remarked that the system would be useless without this
functionality. Although participants were asked how important they found this functionality at
different levels (e.g. country, region, street, etc.), there was little difference between the
responses in each case, with users agreeing that the functionality is generally important and
useful at all levels. One participant observed that the importance of each level is strongly
dependent on the query and its context.

3222 Question 12: Spelling checking functionality

Most participants remarked that the spell checking functionality was extremely important.
Several participants observed that it is often easy to misspell place names due to language
differences. However, it was observed that the system should notify the user if the query is
automatically changed, and that the new proposed spelling should also be modifiable.

3.2.2.3. Question 13: place disambiguation functionality

The disambiguation functionality was also generally considered to be important or very
important by users. However, most users stated that the disambiguation process should
involve the user, as opposed to the system automatically selecting the most likely query or all
queries. The most popular method of disambiguation proposed was for the system to present
the user with a list of place names, along with additional spatial information which would assist
in the disambiguation, e.g. region, country, etc. Only one participant seemed to dislike this
approach, saying that systems such as Mapquest, which list all potential options sidetrack the
user. However, in contrast, another user stated that they had used sites that list all similar place
names and described this feature as ‘very useful’. A small number of users said that they
would prefer to use a map to disambiguate.

3.2.24. Question 15: SPIRIT recommendation of alternative search terms

Participants generally regarded the system’s ability to recommend alternative search terms as
useful. One participant pointed out that it would be particularly useful in assisting less-skilled
searchers in refining their query. Several participants stated that they thought it was a useful
way to narrow down their results or filter their existing results, suggesting that they were
possibly confused about exactly what happens when a user follows one of the links. One
participant pointed out that it would not be a useful facility in the context of a highly specific
search.

3.2.2.5. Question 16: link location on the map

All participants agreed that showing positions on the map which correspond with URL’s was
important or very important. Some participants did however state that there were often too
many dots on the map and therefore too many colours, making it difficult to determine which
dots corresponded with which results. One participant stated that although this feature was
useful, but depended on the quality with which the system links URLs with geographical
locations. One participant also pointed out that it should be made clear how the user can zoom
in on the map.

3.2.2.6. Question 17, 18: Map-based place specification
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When asked about the ability to specify an area of interest on the map, most participants stated
that they regarded this as very important and a good way of visually filtering the results, which
is quicker and easier than re-typing the query. However, one participant remarked that, in the
particular scenario given, the area was too small for this to be of any use. Another participant
remarked that it would not be precise enough.

Participants were asked if they would prefer another method of specifying an area of interest.
Most of the users agreed that there should be alternative methods of specifying an area. The
most popular suggestion made was clicking on dots on the map. One user asked whether it
would be possible to select multiple dots. Several users also proposed combining a textual
geographical constraint with a specified area on the map. In contrast, several users remarked
that extra options would over-complicate the system, whilst one user remarked that it would be
good to have an ‘advanced mode’ in which to offer these extra options.

3.2.2.7. Question 22: spatial criteria refinement

Users generally thought that having the system propose refined queries was important.
However, there were mixed opinions as to whether a user searching for jobs would want to
search for a city or whether going down to a city level would be too specific in this context. One
participant commented that the user might not know the names of any cities in Spain, in which
case it would be useful for the system to propose a list of city names.

3.2.2.8. Question 25, 26: Bookmarking functionality

Most participants considered the bookmarking functionality to be important, with users
remarking that it would save them time. One participant expressed concern that unless the
system was easy to use, and allowed for the bookmark list to be exported, it would be of little
use. There was also some confusion as to how the bookmark list could be retrieved. A small
number of users said that the functionality was not necessary as they could use the
bookmarking tools within their browser.

Most users remarked that they would like to be able to bookmark or save the maps. There was
uncertainty as to whether or not retrieving a bookmark would automatically bring up the
associated map, but this was considered to be the preferable approach. A small number of
users specified that they would like the system to remember the searches they had performed.
One user observed that it would be useful to arrange the bookmarks according to the queries
that they correspond with.

3.2.2.9. Questions 32, 33: About spatial relationships

All of the proposed spatial operators were considered by some of the users to be important.
Most participants also remarked that they did not consider the majority of the operators to be
too vague. However, there were several which were considered by some users to be pointless
or confusing. ‘Within Xm drive’ was considered to be too vague, too difficult to calculate, and
too dependant on indeterminable factors such as traffic, to be useful. ‘Within walking distance’
was considered to be too dependant on the individual using the system. ‘Outside’ was
considered to be too ambiguous and too similar to ‘near’. Several participants also remarked
that ‘near’ was similarly ambiguous and difficult to define.

3.2.2.10.  Question 36: Ranking criteria

Most users found the result ranking by distance to be useful. However, a small number of
participants remarked that distance was obvious from the map anyway. Other criteria were
proposed, with price of accommodation being the most popular suggestion. Other suggestions
included type of accommodation, quality of accommodation and number of bedrooms. One
participant suggested that the ranking criteria could be modifiable, and another suggested that
the system should determine a ranking criterion based on the keywords used in the search.

3.2.2.11. Question 40: features appearing on the map
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Users generally stated that it would be extremely helpful in the context of an accommodation
search to display transport routes on the map. However, there were mixed opinions as to
whether it would be beneficial to the user to have areas marked on the map which represent a
certain minutes walking distance or drive. One user observed that the map already contained a
lot of information without this, while several participants suggested that it would be too difficult
to determine these distances anyway, as was discussed in questions 32/33.

3.2.3. Questions about general expectations

3.2.3.1. Questions 7, 8, 20, 28, 34: Users’ expectations regarding SPIRIT search
results

By asking users “what they expect as a response”, we got answers concerning both the
information content of SPIRIT results and the presentation of these resullts.

o Expectations regarding the information content provided by SPIRIT
We can distinguish three different expectations about what SPIRIT should provide:

o Providing Web links

At the beginning (the fist time SPIRIT is queried), 7 users expect only Web links as a response.
Then, as the test proceeds, they are less and less numerous (2 users only for the last
scenario).

Links can be commercial or not. They must be ranked by thematic relevance or by location
(south/north of the interest area, or by distance). Some links should be pre-defined (e.g, the list
of hotels and the tourism office in every city, or the links for job search agencies in every
country). One user suggests the links could be marked or highlighted if the corresponding Web
sites include a map.

o Providing direct information

For the first scenario, 7 users expect SPIRIT to give them the searched information or
information to refine the query without any external links to browse through.

A frequently asked feature is route planning between two places. Some users ask for a textual
general description of the searched theme or place. Some users would like predefined themes
proposed as check boxes or buttons (e.g, tourism office, images, travel stories, map, how to
get there, accommodation, horary of interesting sites, culture, history, language, population,
etc). In such cases SPIRIT is seen as a kind of touristic guide.

Some would like a list of places to refine their search. They perceive SPIRIT as a kind of atlas
and would like a map directly representing the location of the searched features, or spatially
representing quantitative data as such (e.g, the number of rent proposal in different
neighbourhoods or their mean price). As far as the session goes, these kinds of requirements
disappear.

o Providing Web links and direct information

Some users expect links explicitly categorized by themes or places. Places can be displayed
as a list or on a map with highlighted areas. There are only 4 such responses at the beginning
of the session, 12 at the end.

o Expectations regarding the information presentation
Several users expect a “Google like” presentation of results.
For each scenario, no more than 7 users expect a map in the first response.
A few users would like explicit error or help messages.
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Concemning the preference between maps or categories to represent and express a place
(question 24), the opinions differ: a third of users prefer interacting with a map, a third prefer
clicking on a link, and a third prefer having both possibilities and choosing the “more rapid and
easier” depending on the situation.

3.2.3.2. Question 41: Users’ scenarios

User scenarios are mostly related to journeys: planning holidays or a business trip (15
answers/20). Most of the time the searched information is practical (transportation,
accommodation, weather forecast) but it can also be touristic or cultural (shops, sights, history,
restaurants, etc.). The expected functionalities for this kind of search are precise mapping,
route planning, and a high quality search engine proposing relevant links used to refine the
search.

In other cases (4 answers/20) the user is looking for information about the place where he is
living, and the topics are more specific (in present examples: worship places, bank enterprises,
day nursery and rock concerts). In such cases SPIRIT may be asked for more advanced
functionalities, such as a search with multiple geographic criteria, precise address location or
temporal annexation of Web sites.

It can be noticed that the most appreciated search level is the city (19 users type a city name in
their scenario query).

3.2.3.3. Question 42: The most important aspects of SPIRIT

For 10 users, the main point is the rapidity and efficiency of having “everything” linked together
on the same page (the map and the search results). It prevents users from doing two
separated searches and is highly appreciated.

For 9 users, the most useful features are maps and interactions with maps. Even more
interactivity is wished: the possibility of reading general information about places when right-
clicking on the map would be appreciated. On the contrary, 2 users are bothered by too many
maps and state that maps should only be a visual support. Besides, some users dislike the
coloured dots and find them hardly readable.

Then comes the user-friendliness, which is mentioned by 6 users: the interface simplicity is
appreciated. However one user points out that some additional advanced functions could be
proposed in “expert pages”.

5 users give priority to the spatial intelligence of SPIRIT and its location help. The thematic
intelligence is also mentioned and could be improved by “learning from previous sessions”.

5 users give priority to the search assistance. They appreciate spatial and thematic intelligence,
and above all the proposed interactions for “step by step query refinement”.

3 users insist on the importance of the relevance of results: more than on its spatial
intelligence, SPIRIT should be judged on the quality of its search engine.

Last, remarks are done about the provided information: one user expresses his
embarrassment for having Web links located by dots on the map instead of the searched
features. Another user wishes SPIRIT could provide more quantitative information on the map
by analysing the content of found Web sites.

Results regarding the evaluation of initial requirements

In this section, we rely on the results exposed in section 3.2 to draw conclusions about initial
user requirements.

3.3.1 Evaluation of initial requirements

The data collected during the study was substantial and wide-ranging enough to allow us to
draw conclusions about the majority of the initial requirements. The only requirements that
were not explicitly addressed by participants’ questionnaire responses were:
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The specification of places through sketching.

The multilingual search interface.
The handling and mapping of fuzzy place names (however; fuzzy spatial relationships,
e.g. near, were addressed).

In these cases, there was inadequate data to draw any conclusions about the validity of the
requirements. In addition to this, several new requirements became apparent from the results,
as detailed in section 3.4.

In general, comments made by users supported the initial requirements proposed. However, it
became apparent in several cases that the initial requirements proposed needed to be made
more precise. The concerned initial requirements are listed below, organized by the search
stages to which they correspond, along with the additional clarifications in italics:

The user’s initial query:

¢ The concepts may be expressed in several ways:
- spatial relationships referred to by their name (in whichever language).

It seems that only precise, unambiguous and easy to interpret relationships are required (see
3.2.2.9) — spatial relations such as ‘within x minutes drive’, ‘in walking distance from’ were
considered too dependent on extraneous factors to calculate effectively, and relations such as
‘outside’ and ‘north of were considered too vague. Simple and familiar relations such as ‘near’,
‘in’ and ‘within x km’ were preferred.

SPIRIT’s interpretation of the user’s query:

¢ Identifies ambiguous place names and launches disambiguation process.

If the place name is ambiguous, Spirit should present a list of possible matches along with
additional information enabling the user to disambiguate (see 3.2.2.3).

Query refinement and presentation of results

¢ Interface should display maps with topographic features plus other type of relevant
information.

More precisely, users are interested in having topographic details such as contour lines on
the map as a layer, displayed or hidden on demand. Other secondary features, such as
transport links, should also be displayed on demand (see 3.2.2.11, 3.2.1.3).

¢ The displayed maps should locate somehow the retrieved results.

However, users are confused about what is located (the links or the search information),
this must therefore be clearly specified (see 3.2.3.3). Furthermore, the positions marked on
the map should be clearly linked to the relevant results, and easily distinguishable from
one another (see 3.2.1.1).

¢ Maps can be used as a means to refine spatial aspects of a query.

It should be possible for the user to click on a dot or to draw a bounding box on the map to
specify an area of interest. However, interacting with the map should not be the only way
of refining the query (see 3.2.2.6, 3.2.3.3).

Results clustering and ranking

¢ SPIRIT should cluster similar results and rank the clusters with respect to spatial and non
spatial criteria.

Clustering of results should be indicated on the map For instance, if links are displayed in
two groups ‘hotel’ and ‘bed and breakfast’, the signs locating ‘hotel’ links and ‘bed and
breakfast’ links on the map should use of different icons or colors.
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3.4. Reslults regarding the broadening of user requirements

In this section, we rely on the results exposed in section 3.2 to draw conclusions about the
broadening of initial user requirements.

3.4.1 Broadening of requirements

In addition to validating the existing user requirements, results of the study also revealed
several new requirements. They are listed below, organized by the search stages to which they
correspond:

The user's initial query:

. An advanced mode should allow users to specify additional geographical constraints.
Additional, frequently used constraints that are not included in the standard interface will be
available here (see 3.2.3.2).

SPIRIT ’s interpretation of the user’s query :

¢ If spelling of place name is incorrect, the system should either select the nearest similar
place name automatically or present the user with a list of similar place names with which to
disambiguate. It should be clear to the user that the system has corrected the spelling (see
3.2.22).

Query refinement and presentation of results.

+ After an initial query, the system should propose more specific place names to the user in
order to refine their query (see 3.2.2.4).

¢ Bookmarks should be categorised by search (i.e. the performed query should be recalled for
every bookmarked link), and linked to maps (see 3.2.2.8).

¢ It should be possible to save or bookmark maps.
It should be possible to export a list of bookmarks to a file.

A general requirement which became apparent was the need to support the user throughout
the retrieval process; more specifically to keep them informed of what the system is doing at
each stage (e.g., when checking spelling, SPIRIT should clearly indicate that he has —or not-
automatically modified the search criteria), and what their available options are (e.g., SPIRIT
should explain to the user that he can refine the spatial component of his query by using the
text box or by selecting an area on the map). Several participants commented at various points
in the study that they were not aware of the availability of certain functionalities, or were unclear
of how specific functionalities worked.

In addition to the list of requirements above, some functionalities were proposed by a small
number of users which were considered to be of interest, but outside the scope of the project.
These requirements included:

¢ When a user right-clicks on a map or performs some similar action, SPIRIT should provide
general information about a place such as statistics, tourist information etc. and predefined
links to other sources of information (see 3.2.3.1).

¢ SPIRIT should provide a route-planning service (see 3.2.3.1): as soon as SPIRIT has
identified the searched place, the user should be able to activate a “how to get there”
functionality providing the itinerary between an initial location (to be specified by the user)
and this search place.

¢ Results should be ranked with respect to criteria relevant to the particular query, e.g. a
search for accommodation in Sheffield would yield results ranked by cost (see 3.2.2.10).

¢ Results should be quantitatively analysed and information such as the number of links in a
particular area should be displayed (see 3.2.3.1).
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3.3.2 Broadening of use cases

When asked to describe a scenario in which they might use SPIRIT themselves (see 3.2.3.2),
the situations described by users related mostly to tourism or to practical information seeking

while in a travel destination. This supports the use of a tourism theme in the initial evaluation of
the system.

The only other identifiable use case was when the user wishes to find information specific to
where they live. In this case, search themes are more specific than for tourism use cases (e.g.
worship places, bank enterprises, day nursery, rock concerts, etc.). In “local” use cases, the
user may require more advanced functionalities, such as a search with multiple geographic
criteria, precise address location or temporal ranking of results.

In the case of less specific queries (e.g. “tour” in “Paris”), where users are interested in general
activities that can be performed at the location (e.g. shopping, sports, events etc.), results
should be clustered by activity, and this clustering should be represented on the map: links
related to shopping, to sports and to events should be displayed with different icons.
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4. Conclusions

Two user studies were conducted before February 2004. The data collected in the
reassessment exercise confirmed the initial user requirements, which formed the basis for the
design of the system, were applicable to a wide-range of users from different user groups and
backgrounds. The results also led to the precision of existing requirements and to the
generation of several new requirements.

In accordance with SPIRIT’s development plan, some of the modifications made to the initial
requirements, as well as some of the new requirements, will not lead to direct changes being
made to the present system. However it is anticipated that some of these results will be taken
into account when future prototypes of the system are created.

Findings from the study also showed that the most common application of SPIRIT will most
likely be in retrieving tourist information by using functionalities mostly included in the initial
requirements. However, users also envisaged using SPIRIT to retrieve activities and
information relating to the place where they lived, which partly requires new functionalities.

The findings of the study also produced insights that should prove useful in both interface
design, and the forthcoming system evaluation.

In terms of interface design, the reassessment process provided greater insight into how the
individuals communicated, accomplished their tasks, formed relationships and made sense out
of the information presented to them, based on a set of scenarios on existing or mock-up web
based search interfaces.

The interface design team believes that some of these findings could be incorporated into the
current Spirit interface, as follows:

o Provision of a help option explaining the usability of the interface and its functionalities.
e Labelling the language options for ease of understanding.

o Display of the relevance ranking criteria.

e Provision of a map toolbox to explore the map, with a descriptive note on its usage.

¢ Investigate the feasibility of showing topographic information on the map as a layer
and, if feasible, provide it.

e Discrete representation of document footprints on the map by exploiting colour and
symbols based on relevance rank.

o Improving the maps readability by appropriate selection of colours and symbology to
represent the features.

o  Brief descriptive notes to illustrate how refinement functionalities work.

In terms of the prototype evaluation, useful information can be yielded from the responses to
the last question of the user sessions (see 3.2.3.3), which asked users what they thought were
the most important aspects of SPIRIT. The responses mainly focus on SPIRIT’s overall
usability and provide ideas for the global evaluation of the prototype, independent of the
functional evaluation of each component.

e For many users, the main point of SPIRIT is the rapidity and efficiency of having
“everything” linked together on the same page (a map and the search results). It saves
users from conducting two separate searches. An interesting evaluation criteria seems
to be the time required for a user to complete his search.
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Appendix 1: User session documentation (First experiment)

Dear Sir/ Madam

Many thanks for volunteering; your participation will help us in designing a web based geographical
information retrieval system. We are a group of European researcher working together on a common
project, SPIRIT. Our final goal is to design it to meet user’s needs.

The Set of activities you do, will allow us to understand better, how current geo-search engines and
text search engines are used and perceived. You will receive some scenarios describing a situation
where a person needs to search for geographical information and you could use a set of tools to solve
the problem.

Before searching, you will be requested to fill in questionnaire and after the search to answer few
questions on your experience with different tools.

This is roughly the schema of your participation lasting for 1 hour.
e Questionnaire (15 minutes)
e Self- Learning process of Some selected geo-search engines on the web.(15 minutes)
e 2 searching (30 minutes, 15 minutes each).

Please feel free to ask any information or clarification at any time of the evaluation.
We thank you very much for your co-operation.

The SPIRIT consortium

You can contact us:

Daniela Petrelli

room 307 - Information Studies
University of Sheffield

Regent Court - 211 Portobello St.
Sheffield - S1 4DP - UK
d.petrelli@sheffield.ac.uk

Syed Awase Khirni

GIS Division, Dept of Geography,
University of Zurich-Irchel
sak@geo.unizh.ch
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You should now help us understanding how a geographical search service has to be designed on the
bases of your judgement on currently available map services and search engines. Listed below are
few scenarios that give a description of a situation and a goal to achieve. We request you to
document your thinking process in each step, by writing it down, under the space provided. Please
take some time to read the scenario and answer a few questions.

Scenario - |

You are planning your two week vacation in the Black Forest in Germany. You would like to go cycling
thus have to identify the best rout cycling around. You would also include visits to small cities as well
as a big city in your travel plan.

Possibly include in your tour a visit to hometown of Jan Ulrich, the winner of Tour de France, 1997.

1. Based on the Scenario given above. How do you wish to proceed? Which are the tools you
think are useful?

2. Which Keywords would you use for searching?

3. How would you define your intermediate goals to reach your final objective? Please list the
intermediate goals?

4. Do you prefer to use free text based search interface as a starting point or map based
interface as a starting point?
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5. Do you think the information provided above was clear enough, for you to identify your
intermediate goals?

6. Please specify the queries formulated by you for the sc