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Many users of online interactive maps have substantial problems interacting with these maps. The main goal of this paper is
to explore the issues related to the interaction with GIS-based interactive online maps. An example is taken from a Public
Participation Geographic Information System (PPGIS) created for the inhabitants in Wilhelmsburg, a city district of
Hamburg, Germany. The application was developed within a European project and tested in two phases: ﬁrst with the
inhabitants of Wilhelmsburg and second with a group of students of urban planning with some basic GIS skills. In this
article, we present the results of testing with both groups and discuss open research and practical issues related to the
interaction with online interactive maps. We conclude the article with a list of relevant research topics which address this
interaction and the consequences the design of online maps can have on the ability of the user to use them efﬁciently.
Keywords: online interactive maps; Public Participation GIS; interaction with maps, usability

Introduction
Maps in general are spatial representations, models of
reality. Nowadays, all sorts of maps are available online
and enable the user to interact with them, to alter the
themes and base map information, as well as the levels of
detail, the color scheme, the classiﬁcation, the viewing
angle, to name only some of the possible changes (Edsall
et al. 2009). They enable an interaction, a dialog between
a human and a map, mediated through a computing
device (Roth 2013). The term “interactive” indicates
maps and map user interfaces evoked and manipulated
by the user through interaction with them. We distinguish
interactive maps from “dynamic” maps which can be
evoked by various systems and include animations and
simulations. Examples of interactive maps include
Google Maps, MSN Maps & Directions, MapQuest,
and Multimap.com.
These new complex representation forms and interactive methods for visualizing geospatial data are available to
audiences with different levels of experience in handling
them (Koua, MacEachren, and Kraak 2006; Fabrikant et al.
2008). The downside is that users may ﬁnd these new
interactive techniques difﬁcult to use, not derive the full
beneﬁt from them, or simply not utilize them (Slocum et al.
2001). Fuhrmann, MacEachren, et al. (2005) came to the
conclusion that large segments of the population are not
sufﬁciently geographically, cartographically, or statistically
literate; they do not fully understand the meaning of statistical summaries and their graphic representations.
MacEachren and Kraak (2001) recognized that evaluating
*Email: apoplin@iastate.edu
© 2014 Cartography and Geographic Information Society

highly interactive visual map interfaces in a cognitively
informed setting requires established paradigms. There
is an increasing need to understand and assess the
impact, usefulness, and usability of online interactive
maps (Fuhrmann, Ahonen-Rainio, et al. 2005; Koua,
MacEachren, and Kraak 2006; Nivala, Brewster, and
Sarjakoski 2008; Haklay and Zaﬁri 2008; Çöltekin
et al. 2009) and applications based on the geographic
information system (GIS). In particular, the ICA
Commission on Visualization and Virtual Environments
points to the necessity of evaluating methods via usability engineering principles (Andrienko et al. 2002).
The main goal of this paper is to explore the issues
related to the interaction with GIS-based interactive online
maps: How user-friendly are these maps? and What are
the difﬁculties the users encounter while using them? Our
research aims to contribute to the improved usability and
better accessibility of online interactive maps for users
with a variety of educational backgrounds and levels of
experiences with online interactive maps. We take an
example from a Public Participation GIS (PPGIS) application designed and implemented for the inhabitants in
Wilhelmsburg, a city district of Hamburg, Germany. The
application was developed within the European research
project SWITCH. It uses concepts of argumentation maps
as introduced by Rinner (1999, 2001, 2005, 2006)
enabling one to link opinion objects with geo-objects
saved in a GIS database. The opinion objects are opinions
of the inhabitants and come in the form of lines or points
drawn on online maps. The analyzed PPGIS was designed
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to enable public discussions related to the use of water
canals in Wilhelmsburg and the possible conﬂicts of this
use with water and nature preserve areas in the district. It
aimed to foster interaction among the inhabitants of this
district, urban planners, and researchers. The application
was available to the inhabitants of Wilhelmsburg for a
public discussion. It was tested on a real study case.
Additionally to that, we tested it with urban planning
students with some basic GIS knowledge. We expect that
problems experienced with such relatively advanced users
would also be encountered by more common people. This
article summarizes our main ﬁndings gained in testing the
application and reviews the difﬁculties the users had interacting with online maps.
The paper is organized as follows: In “Previous
work” section, we overview previous work on interactive
online maps including interactive online maps, PPGIS,
usability of interactive online maps, and methodologies
for usability studies. In “Study case: testing interactive
online maps for Wilhelmsburg” section, we present the
case study of the implemented online application PPGIS
for Wilhelmsburg. The methodologies used for testing in
both testing phases are explained in “Users experiences
with online interactive maps” section. “Applicability of
the results to online map-based applications” section
summarizes the main ﬁndings in respect to the interaction
with online interactive maps and the current research
issues. We conclude the paper with a critical discussion
and research topics relevant for further research.

Previous work
Interactive online maps
Interactive maps enable the user to communicate with map
representations. Lobben (2004) identiﬁes several cognitive
processes involved in map-reading. In order to be able to
read and interpret a map, the user must ﬁrst understand the
basic space–map relationship between the map and the
world it represents. According to the two-item theorem,
a reference between at least two points of reference in the
physical space and corresponding representations on the
map have to be established. The cognitive process of
establishing the reference(s) between the physical space
and map representation is called a projection or superimposition of one space on the other (Bluestein and
Acredolo 1979) and may be a cognitively demanding
process for many potential users of these maps. Some
researchers (MacEachren et al. 1999, 2004) suggest looking at this interaction and geo-visualization as a process
where human and computer interact continually to transform, select, and map data in a visual form in the quest for
patterns and relationships.
Some authors (Dykes 1997; Andrienko and Andrienko
1999; Crampton 2002) distinguish among several levels of

interaction. A low level of interaction enables the user to
only view the map; examples of such maps are simple
raster maps which are static and cannot be altered. A
higher level of interactivity enables the user to change
certain settings on a map such as colors, scale, or the
map view. Such maps are usually related to a database
and are based on GIS. A high degree of user interactivity
enables the users to use maps as a tool for exploration and
analysis, and not only as a tool for presentation. We are
particularly interested in analyzing online maps with a high
degree of interactivity. In this case the user can, through the
interaction with these maps, alter the themes and base map
information that are displayed, the scale and aggregation of
the data, the level of detail, the type of map, the classiﬁcation, the color scheme, the viewing angle, the highlighted
elements – interactive maps afford a user an inﬁnite number
of representation possibilities, each with the potential to
alter mental models and to construct knowledge in a unique
way (Edsall et al. 2009, 1).
Besides altering the existing concept of the map, the
user can also add novel elements such as points, lines,
polygons, representing his or her new contribution to the
base map elements, situations which we further explore in
this article.
A simple provision of interactivity with online maps
does not guarantee that the users will discover the most
effective way of using and manipulating these maps in
order to accomplish a task. The quality of the information
that users gain depends also on how the users interact
with these visualization, and this presumably varies
among different individuals and in different studies
(Keehnera et al. 2008). Previous research suggests that
understanding how to interact with different visualizations effectively and how they can be used to accomplish
tasks is often lacking (Lowe 1999, 2004, Hegarty 2004).
The variability in how people use external representations has received little attention in the literature
(Keehnera et al. 2008; Hegarty 2013). Keehnera et al.
(2008) believe that for complex and novel tasks, an
understanding of how to use external tools may be cognitively demanding and subject to differences among
users. They stress that both, individual differences
among users and differences in external tools affect
interaction.
Interactive online maps for everybody: PPGIS
PPGIS started as a promising idea to make GIS-based
online maps available to a heterogeneous community.
They aim to foster public participation processes and
enable everybody in the community to express their opinions related to the spatial issues in their community.
PPGIS is based on basic GIS principles which enable
one to link geographic objects with attribute data stored
in a database. Rinner (1999, 2005, 2006) suggested to call
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the model an “argumentation map” which relates geographic and opinion objects and adds their relations.
Geographic objects represent the real-world objects such
as trees, houses, rivers. in a generalized form in a GIS.
Opinion objects are added as an extension of the classical
GIS model; they are linked to the geographic objects and
represent opinions related to them. This model aims to
support active involvement of the users and to acquire
their feedback on the discussed planning issues. The user
of an implemented PPGIS can, for example, comment on
the quality of water in the canal and send a text message to
the urban planning ofﬁce. She can mark the geographic
object, the water canal, and refer to it by attaching a text
message, commenting on the water quality. In some cases,
citizens can send their annotated maps to the planning
authority (Steinmann, Krek, and Blaschke 2004), leave
their comments directly on the online maps, post a picture
or video, or sketch and draw their ideas into the
maps directly (Poplin 2012b). Geographic and opinion
objects are stored in a database, which can enable searching for particular opinions or geographic objects and their
visualization.
Research in PPGIS had its peak at the end of the 1990s
with a very vivid and productive research community
including some of the pioneering researchers in this ﬁeld
(Pickles 1995; Schroeder 1996; Rinner 1999; Talen 1999;
Kingston et al. 2000; Al-Kodmany 2001; Basedow and
Pundt 2001; Carver 2001; Jankowski and Nyerges 2001;
Craig, Harris, and Weiner 2002; Schlossberg and Shuford
2005; Georgiadou and Stoter 2010; Carver et al. 2012), to
mention just some of them. Craig, Harris, and Weiner
(2002) collected different methodologies and study cases
in their book. Sieber (2006) provided a thorough overview
of the contributions of a variety of researchers in this
subject area, looking back at more than 15 years of
research. The advantage of PPGIS for planners is that
online collected data and opinions can be analyzed in a
computer-based system more easily than information collected at traditional public meetings (Kingston et al.
2000). The main problems of PPGIS are related to its
usability and implementation for the needs in practice.
The fact that not many have been implemented in practice
shows the need for an improved understanding of interaction with these maps and the issues of their usability.

3

GIScience is motivated by the desire to improve the
usability, efﬁciency, equity, and proﬁtability of a wide
variety of geographic information and GIS.” He distinguishes among sensory-motor, cognitive, affective, and
social aspects of usability. Some earlier usability studies
in geographic information science include Medyckyj-Scott
(1993), Nyerges (1993), and Knapp (1995). Slocum et al.
(2001) argue that cognitive and usability issues should be
considered in the context of the following six major
research topics: geospatial virtual environments, dynamic
representations, metaphors and schemata in user interface
design, individual and group differences, collaborative
geovisualization, and evaluating the effectiveness of geovisualization methods. More recent usability research
includes examples from Fuhrmann, Ahonen-Rainio,
et al. (2005), Robinson et al. (2005), Harrower and
Sheesley (2005). Nivala, Brewster, and Sarjakoski
(2007) evaluated Google Maps, MSN Maps &
Directions, MapQuest and Multimap.com. The most
common usability problems found were related to the
user interfaces, which were often overloaded with information and not clearly organized; maps that often took a
minor portion of the website and often included inefﬁcient use of colors; and direction, address, and place
searches of the map sites were often not user friendly.
In 2008, a special issue of the Cartographic Journal
(volume 2, issue 45) was entirely devoted to Use and
User Issues in Geographic Information Processing and
Dissemination.
Several researchers focused on the analysis of functionalities integrated in PPGIS applications. Thompson
(2000) concentrated on GIS and the possibilities it enables
for data sharing. Basedow and Pundt (2001) analyzed the
comments of an urban planning project and their spatial
relations. Based on their results, they concluded that GISfunctionalities can be suitable for a map-based discussion.
Haklay and Tobón (2003) looked at the usability aspects
of PPGIS. Steinmann, Krek, and Blaschke (2004) analyzed 12 selected PPGIS applications in respect to their
functionalities; the authors report on the complexity of the
applications and the problems users might have while
using them.
Methodologies for usability studies

Usability of interactive online maps
Research on usability of GISs focuses on a variety of
topics including user interface design, cognitive models
and cognition, and human–computer interaction (HCI).
Earlier research on user interfaces suggests to look at the
user interface as a metaphor (Kuhn 1993; Kuhn and
Blumentahl 1996; Kuhn and Frank 1991). In the 1990s
cognition became a popular research area in GIScience.
Montello (2009, 2825) claims “The study of cognition in

The ISO standard 9241 suggests that the usability of the
system can be measured only by taking into account
the context of its use. The context of its use includes the
parameters, such as who is using the system, what are they
using and what for, and the environment in which they are
using the system. The standard distinguishes among effectiveness, efﬁciency, and satisfaction of the users. In general, usability testing, sometimes referred to as usability
assessment, usability inspection, or user testing, allows a
small sample size, typically between 3 to 10 participants
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(Shneiderman and Plaisant 2006). It focuses on acquisition
of quantitative and qualitative data in a realistic, perhaps
even real-world setting (Krug 2000; Andrews, Nonnecke,
and Preece 2003; Iarossi 2006; Shneiderman and Plaisant
2006).
A variety of methodologies can be used to study the
usability issues of online interactive maps. Within the cartography and geovisualization domain, traditional (static)
map display evaluation methods have been based on standard usability approaches which can include testing, questionnaires, observations, inspection, and inquiry methods
(Tullis and Stetson 2004; Wright 2005; Thielsch and
Weltzin 2009). One of the most often used and tested
questionnaire is the system usability scale developed by
Brooke (1996). The usability of this questionnaire has
been often tested and conﬁrmed. Lewis and Sauro (2009)
calculated that it has 0.91 alpha coefﬁcient of reliability and
0.70 learnability. Also Tullis and Stetson (2004) conﬁrmed
its reliability and efﬁciency. In our study presented in this
article, we use real-world setting in the ﬁrst experimental
phase, and a questionnaire with observations in the second
experimental phase. Recent approaches in usability testing
suggest using empirical measurements combined with
observation methods. The focus is on the user’s experience
(McCarthy and Wright 2004) with an application, a system
or a map. Fabrikant et al. (2008) propose a combination of
traditional usability engineering methods combined with an
eye-movement analysis for the empirical evaluation
of small-multiple map displays representing dynamic
processes.

Study case: testing interactive online maps for
Wilhelmsburg
PPGIS for Wilhelmsburg
PPGIS for Wilhelmsburg was developed at the HafenCity
University Hamburg with the goal to stimulate public discussion about the protected natural areas in this district and
to better understand the use of canals for recreational activities. Wilhelmsburg is located in Hamburg, north Germany,
and is one of the biggest inhabited river islands in Europe.
It is characterized by a number of expanses of water with
diverse water canals. The questions of interest to the urban
planners were as follows (Dickhaut et al. 2006; Poplin
2012b): How are the canals used in Wilhelmsburg? What
kinds of activities are performed along the canals? How are
the recreational areas along the canals used? What particular wishes do the inhabitants have related to the canals?
How would the inhabitants like to use the canals in the
future and for which activities in particular?
The PPGIS for Wilhelmsburg was implemented with
the help of open source technology OpenLayers (OL). OL
enables the display of data sources such as Google Maps,
Bing Maps, Yahoo, Open Street Maps, as well as data

coming from Web Map Server or Web Feature Server. A
more detailed description of the application can be found
in Poplin (2012b). It is available for testing and viewing at
the website http://digimap.hcu-hamburg.de/wilhelmsburgamwasser in the German language. The main innovation
of the PPGIS for Wilhelmsburg can be seen in combining
the online questions with a possibility to draw the answers
into the interactive maps. The answers drawn on the
interactive online maps are saved in a GIS database. The
attribute data are stored in MySQL database. The application consists of 26 questions displayed online which are in
detail explained in Poplin (2012b).
Figure 1 shows the website and an example of an
interactive map with the associated Question 2: Do you
take walks along the canals in Wilhelmsburg? If yes,
please draw the paths along the canals. The user can use
the interactive map, navigate, zoom in and out, chose the
pencil, and draw the path of his/her usual walk along the
canal.
This task involves the complexity of interacting with
online maps including the ability to orient on the map,
ﬁnding the needed places and canals, using zoom-in and
zoom-out functions, move the map in different directions
with the function pan, recognizing the role of the three
pencils on the left, using them for drawing, drawing lines
with the pencils, and ﬁnishing the drawing with a doubleclick on the right mouse-button. Additionally to that, the
users have to switch on and off between the navigation
and drawing mode. The navigation mode enables them to
navigate in the map. The drawing mode enables them to
draw the required elements such as points, lines, or polygons. The users also have to understand that every time
they want to draw a point, line, or polygon, they have to
use a different icon for the pencil. In this way, they can
draw three objects in three different colors.
Phase 1: testing the application with inhabitants
The application PPGIS for Wilhelmsburg was used in
a public discussion. Ninety-eight inhabitants of
Wilhelmsburg used the PPGIS for Wilhelmsburg application. Thirty-eight females and 49 males indicated their
gender. The majority of the users, 48%, were between 25
and 40 years old, followed by 19% of the users in the age
category 41 and 60 years old. After using the application on
a real-world example, we observed substantial problems in
interaction with online maps. The main problems and
further research questions can be summarized as follows:
● Figure 2 shows some of the inhabitants’ responses
on the map. The black arrow points to examples
of drawings inserted by the inhabitants of
Wilhelmsburg. Several lines are drawn in the middle of the ﬁgure and do not respect the natural
structure of the terrain; they lead across the
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5

PPGIS for Wilhelmsburg user interface.

highways and roads. There are no water canals
associated with these lines, and it is impossible to
take a walk as suggested by them. Additional
research needs to be conducted in order to understand the quality of data inserted and the reasons for
such results. Relevant questions include the following: How and why did this happen? Why would
inhabitants respond to the question in a way that
does not answer the question? Which problems did
they face while trying to respond to the map-based
survey and interact with online maps?
● The ﬁrst two questions in the accompanying questionnaire were related to the gender and age of the
user. The majority of the users responded to these
two questions. The third question included a map
and the necessity to use the map to answer the
question. The drop-off rate, the rate of the users
that stopped using the application as soon as they
had to use online maps, was 43%. 87 users
answered the ﬁrst two questions related to the gender and age, but only 38 responded to the third

●

●
●
●

question, which included a map. Why did this happen? Are people afraid of using online maps or not
used to interacting with them? Is interacting with
online maps too complex or too difﬁcult for them?
Drawing on a map required one to switch between
the navigation and drawing mode. Was this needed
operation too complicated for the average user of
the application? Did the inability to deal with this
switch cause the drawing of meaningless lines
shown in Figure 2?
How difﬁcult it is, for an average user, to draw lines
and points, ﬁnd satellite images, and navigate in the
maps on online interactive maps?
Do the users read introductory and explanatory
texts, giving them explanations for the use of the
included functionalities?
How should these online interactive maps be designed
in order to attract lay persons to effectively use them?

In order to conduct additional research on issues related to
the interaction of users with online interactive maps, we
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Lines drawn in the map (Fessele and Poplin 2010).

decided to design an additional test. The goal of the
follow-up study was to focus on the following parameters:
reading of explanatory text for map usage, comprehensibility of explanatory text, understandability of line and
point drawing, complexity/simplicity of drawing a line,
complexity/simplicity to ﬁnish a line, difﬁculty/ease in
ﬁnding the icon for the satellite image, information missing on maps, additional comments related to the user’s
experience with online interactive maps, and the knowledge of Wilhelmsburg and this particular application.

users had the possibility to accomplish four described tasks
with the help of the PPGIS for Wilhelmsburg application.
After accomplishing each task, they summarized their
experiences with online interactive maps and an integrated
online questionnaire. The second part of the study included
detailed questions related to their interaction with online
interactive maps. The summary of the survey results can be
found in the Appendix at the end of this paper.

Experiential part
Phase 2: testing the application with GIS users
We conducted the study of the user’s experiences with online
interactive maps in the computer laboratory of the HafenCity
University Hamburg. The participants were undergraduate
students of urban planning at HafenCity University
Hamburg. Twenty-six students participated in this study.
All of them successfully completed an “Introductory into a
GIS” class. They were familiar with the basic functionalities
of ArcGIS and the fundamental concepts of a GIS model.
They were between 20 and 24 years old.
The study was designed in two parts including an experiential part and a questionnaire. In the experiential part, the

The experiential part of the study included four tasks that
could be accomplished by the test users of the PPGIS
for Wilhelmsburg application. We explicitly wrote in the
instructions that they should fulﬁll the tasks as they
would be at home in a relaxed atmosphere. In this
way, we encouraged them to experiment with the application and express their opinions freely and without too
many restrictions. We asked them to imagine the situation in which they live in Wilhelmsburg, a city district
of Hamburg, and to express how they use these water
canals in their daily life. After this short introduction,
they were introduced to the following four experiential
tasks:
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● First task: Move directly to the question number
two in the application which states the following:
“Do you take walks along the Wilhelmsburg water
canals?” We let the users experience the application
and asked them to summarize their positive and
negative impressions related to the graphical representation of the application. They could describe
them in the form of a text.
● Second task: Imagine that you ride a bike along the
canals in Wilhelmsburg. Please draw on the map
your three planned bike routes: Route 1: from
Friedhof Finkenriek in the south of Wilhelmsburg
to Wilhelmsburger Reichsstrasse; Route 2: from
Moorweder in the southeast to Goetjensort; and
Route 3: from Hamburger Chaussee on the north
to Ernst-August-Kanal. This task required from the
users to ﬁnd these places and to mark the biking
routes on the map. The users were then asked to
describe their positive and negative experience with
online interactive maps integrated in the PPGIS for
Wilhelmsburg application.
● Third task: Imagine that you plan to organize a
barbeque in Wilhelmsburg. Task 3a: Turn on a
satellite image in order to be able to identify an
appropriate place for the planned barbeque. Task
3b: Mark on a map your selected barbeque place.
Summarize your positive and negative experience
gained while accomplishing this task.
● Fourth task: Imagine that you decided to exercise
along a canal which is located on the west side of
the underground S-Bahn station in Wilhelmsburg.
Task 4a: Mark the place of your exercise on the
interactive map. Task 4b: Write down the name of
the street which neighbors the canal mentioned in
this question. Summarize your positive and negative
experience gained while accomplishing this task.
The questionnaire allowed the users to summarize the
aspects they experienced while interacting with online
maps. We gave them as much time as they needed for
accomplishing the four tasks and answering the questions
associated with the tasks. Every user worked in his or her
own pace on his/her own computer in the computer
laboratory. The experiential part ﬁnished with the following instructions to the user: Please close the online application PPGIS for Wilhelmsburg as soon as you have
ﬁnished all four tasks and let the instructor know that
you want to continue with the second part of the study.
Questionnaire
The second part of the study was designed in the form of a
multiple-choice questionnaire. The users could select the
most appropriate answer among the possible choices given
to them. It contained 11 questions and the possibility to

7

add additional information or an explanation for each
selected choice. It focused on the user’s experience with
the PPGIS for Wilhelmsburg. The questions included in
the questionnaire were the following:
● Q 1: Did you read the introductory text with instructions how to use maps?
● Q 2: How understandable was the introductory text?
● Q 3: How easy/difﬁcult was it for you to draw a line
on a map?
● Q 4: How easy/difﬁcult was it to draw a path on a
map?
● Q 5: How easy/difﬁcult was it for you to end drawing a line?
● Q 6: How easy/difﬁcult was it to turn-on the satellite image?
● Q 7: Please mark how much do you agree with the
following statements:
– The places mentioned in the questions are easy to
ﬁnd.
– The map provides a very good overview over the
whole area.
– The map contains too much detail.
– Some important information is missing on the
map.
● Q 8: Is there information missing on the map? If
yes, which?
● Q 9: Did you notice anything else you want to share
with us?
● Q10: How well do you know Wilhelmsburg?
● Q11: Have you seen the application PPGIS for
Wilhelmsburg before this test?
The possible answers were, except for the ﬁrst question,
always structured in four categories: very easy, easy, difﬁcult, and very difﬁcult. The users had no possibility to choose
an average answer; they had to either choose the positive
(very easy, easy) or the negative (difﬁcult, very difﬁcult)
response. The ﬁrst question was related to the introductory
text, which included instructions about the use of the application. The answers were sorted into three categories
depending on the level of detail read by the users.

Users experiences with online interactive maps
The results of the study can be of interest to researchers
working on the topics of geovisualization, computer cartography, public participation, HCI, user interface design
or WebGIS. Some of the results are speciﬁc for the tested
PPGIS for Wilhelmsburg application; the majority of them
can be generalized for other similar applications. The
major ﬁndings are summarized in this chapter.

8
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Introduction text with instructions
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Every map included in the online survey includes instructions on how to interact with it. We were particularly
interested if the users tended to read the introductory text
explaining the symbols used in the PPGIS application and
giving instructions to the users on how to interact with it.
The answers on Question 1 in the questionnaire were as
follows:
38.5% read the text before I started using the application
50.0% read the text as soon as I had difﬁculties using the
application
11.5% did not read the text
According to the answers on the Question 2 in the survey,
the text included was very understandable for 23.1% and
understandable for 61.5% of the participants. This means
that all together, 84.6% of the users found the text clearly
written, 3.8% of the users had problems understanding the
text, and 11.5% of the users did not respond to this
question.

Graphical representation and the main functionality
The ﬁrst experiential task (Task 1) was to describe the
user’s ﬁrst impressions about the PPGIS for Wilhelmsburg
application. The users were asked to proceed to Question
2 in the online survey. Figure 1 shows the situation faced
by the users. After this ﬁrst task, they responded to the
question which asked them to summarize their ﬁrst positive and negative experiences and impressions related to
the application.
The positive aspects mentioned by the users after completion of Task 1 were as follows: a clear structure and
well-arranged buttons (38.5% of the users), attractive color
scheme consisting of blue and green which indicates the
topics related to water and nature (26.9%), fresh, friendly,
and attractive design (26.9%), elegant and simple design
(11.5%), understandable (7.7%), the possibility to draw
lines on a map is an interesting idea (3.8%), the possibility
to interact with the map is interesting (3.8%), the size of the
letters in the text is appropriate (3.8%), and it looks more
like a ﬂyer and less as a website (3.8%). The last comment
was mentioned under the positive aspects, but could also be
considered in a negative way; it is not clear why a ﬂyerlook would be a positive trait for an application.
The negative aspects included too much text in the
introduction (15% of the users), similarity with Google
Maps (15%) was considered to be negative, the symbols
included within the text were not easily readable (7.7%),
the meaning of three pencils was not clear (7.7%), the text
did not attract attention (3.8%). The mostly criticized
aspect was the introductory text and its quality. It is clear
that long sections in the form of a text cannot attract
additional users. The interesting aspect is that the users

consider similarity with Google Maps as a negative feature. Our intention in including them in the application
was to use the design of maps that is familiar to the users,
assuming that the majority of them often use Google Maps
in their daily interaction on the Web. We expected some
positive consequences just by using a Google Maps-like
design. This rather negative attitude toward Google Maps
surprised us and at the time of the survey we did not ask
additional questions related to Google Maps. Further
research is needed to explore the attitude toward Google
Maps and reasons for it.
General experiences with the drawing mode
The answers about the experiences in the experiential Task
2 show that 50% of the users experienced the interaction
with online maps as positive. The positive aspects mentioned were as follows: It is easy after reading the introductory text, it is easy to use the drawing pencils, drawing
tools were easy to use, and it is easy to ﬁnd paths and
places on the map. In conclusion, we can say that about half
of the students involved in the study experienced interaction with maps as easy or relatively easy. The result is
interesting, given the fact that the test persons were between
20 and 24 years old, thus belonging to the generation that
grew up with Internet and computer technologies. Besides
this, they all completed an introductory class in GIS where
they gained basic skills in GIS and its use. In conclusion we
can say that it is difﬁcult to expect that in average more
than 50% of the “not-GIS skilled” users would be able to
deal with online interactive maps without any problem. Our
assumption is that this number would be lower if we were
to test this and similar applications with them. 30.8% of
users found the descriptions of the tasks very clear, and
15.5% of them liked the map design, the map extract, and
the colors used for the maps. 3.8% of the users mentioned
the easiness of this task being the result of their experiences
gained in the task 1 in which they were encouraged to play
and experiment within the application environment.
23.1% of the users claimed it was difﬁcult to deal with
the drawing mode. The issues addressed were the following: It was not intuitive, for example, with one double-click
one loses the whole line and has to start drawing it again,
not clear how to start a new drawing, and not clear how to
draw lines. An additional difﬁculty for 23.1% of the users
was the inability to ﬁgure out how to zoom-in and zoomout and pan on the map during the process of drawing.
Switching between the navigation and drawing mode represented a problem for all these users. How to make such
functions intuitive and support the natural ﬂow of tasks is a
challenge. 11.5% of the users who did not know how to
delete the lines that were not properly drawn. Many aspects
of drawing have to be tested with a variety of users prior to
implementing them. This seems to be one of the crucial
aspects that requires closer attention in research and can be
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very useful for further implementation. Other issues related
to the use of the drawing mode were as follows: It takes
long to understand that one needs three pencils for three
lines, not very intuitive (7.7% of the users), the application
is not intuitive (7.7%), ﬁnishing drawing lines with doubleclick did not function (3.8%), and the fact that biking routes
are not marked on the map (3.8%) caused some problems.
Of course, it was the intention of the experiment to let the
users ﬁnd the indicated routes on the online interactive map.
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Drawing lines in the online interactive map
PPGIS for Wilhelmsburg allowed the users to use the tools
integrated in the application and draw lines and/or points
into the map. The experiential Task 2 suggested the users to
draw three lines in the interactive map. The three lines
represented three biking routes along the water canals in
Wilhelmsburg. The starting point of each line and the destination were pre-deﬁned; ﬁnding the places on the map was
part of the exercise. After completion of this task, we asked
the users how easy or difﬁcult was it for them to accomplish
the drawing task. The answers can be found in the summary
of the Questions 3–5 in the questionnaire.
Question 3: How to draw a line on the interactive map
was immediately clear (26.9%) or clear (42.3%). Still, for
26.9% of the users, it was not clear how to draw lines and
3.8% of the users found it very difﬁcult to draw a line in
the map. Figure 3 on the left shows the answers on
Question 3 in a graph. Once the users started drawing
lines in the online interactive map, they experienced how
difﬁcult it was to accomplish this task. Figure 4 on the
left-hand side summarizes the answers on Question 4; for
46.2% of the users, this was a very simple task, 38.5%
found it simple, 11.5% difﬁcult, and 3.8% very difﬁcult.
Drawing a line was difﬁcult or very difﬁcult for 15.3% of
all users. Question 5 focused on the difﬁculty/easiness of
ﬁnishing the line, which is summarized in Figure 4 on the
right-hand side of the graph. How to ﬁnish drawing a line
was very simple for 30.8% and simple for as well 30.8%
of the users. It was difﬁcult (26.9%) and very difﬁcult
(11.5%) for all together 38.4% of the users.
Working with satellite images
The experiential Task 3 required from the users to ﬁnd a
place for a barbeque, turn on the satellite image, and mark
the planned place for the barbeque on the map. Figure 5
shows a white + on a small green icon in the upper right
corner of the screen. By clicking on the + sign the users
can turn on and turn off the satellite image and other
layers of information included in the map. Figure 6
shows the options of other layers that can be displayed
on the map including additional water layers besides the
possibility to view either a map or a satellite image. We

Figure 3.

Drawing the line was…..

Figure 4.

To draw/ﬁnish a line was…..

particularly designed the possibility to turn on and turn off
functionality according to the design found in Google
Maps. According to our assumption, this would help the
majority of users to recognize these functions and to use
them without too much effort. In spite of our hypothesis,
this task seemed to be one of the most difﬁcult. For
Question 6 how difﬁcult it was to ﬁnd the symbol for
turning on the satellite image, we got the following
responses: 42.3% of the participants considered it to be
difﬁcult and 15.4% very difﬁcult. In summary, 57.7% of
the participants had substantial problems ﬁnding the satellite image and turning the layer on.
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Figure 5.

Finding the + to turn on the satellite image.

Figure 6.

Turning on and turning off a variety of layers.

Finding places on the map
One of the most difﬁcult tasks for the users was to ﬁnd the
places on the map indicated in Task 2 in the experiential
part of the experiment. Question 7a focused speciﬁcally on
ﬁnding places on the map and how easy/difﬁcult it was to
execute this task. The places were given by the names as
indicated on the map, but required some search on the
map. The search was not supported by the search function.
The users with pre-knowledge about this city district had
an advantage in ﬁnding these places more easily than
those who have never visited it and/or had no or very
little pre-knowledge about it. Here, the following is the
summary of their answers on Question 7a: 46.2% of all
participants agreed that it was not easy to ﬁnd places on
the map, 11.5% completely agreed that it was very easy to
ﬁnd the places, and 42.3% of the participants agreed that it
was easy to ﬁnd them. Altogether, approximately 50% of
all participants had difﬁculty ﬁnding the places. This is a
substantial percentage and has to be taken seriously. It is a
valuable comment for PPGIS applications in general.

More attention should be paid to designing useful search
functions, and additional research should be invested into
semantic search, particularly into searching for similarities
in people’s comments, similarities in the descriptions and
participant’s responses.

Online map affordances
Map affordances concentrate on map properties which
allow individuals to perform actions. Online map affordances in PPGIS for Wilhelmsburg were described with
the help of several criteria including the map, affording a
good overview of the area, affording a certain level of
detail, and affording the needed information. Questions
7b, c, d, and 8 dealt speciﬁcally with map affordances
and the way users perceive them.
Question 7b focused on the overview of the area
offered by the maps. The majority of users (92.3%) agreed
that the map affords a very good (23.1%) and a good
(69.2%) overview of the area discussed in the
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participatory process. Question 7c addresses the level of
detail on the map. Only 19.2% of the participants think
that it was overloaded with detail. The majority of the
users, 80.8% of all users, agreed that it does not include
too much detail at all (38.5%) and not too much (42.3%).
Question 7d focused on the information possibly missing
on the maps. 26.9% of the participants agreed that important information is missing on the map. The rest of the
73.1% did not agree with the statement that important
information was missing on the map. In the question
which information is missing (Question 8), the participants mentioned the names of underground stations, rivers, canals, and green areas. Other missing information
included the missing names of the canals on the west side
of the underground station Wilhelmsburg, information
about bike paths, walking paths, and the availability of
satellite images. The satellite images were actually not
missing, but many users were not able to ﬁnd them and
turn on the layer.
Special knowledge of Wilhelmsburg and of this
application
At the end of the questionnaire, we were interested in the
participants’ knowledge of Wilhelmsburg. Question 10
addresses this topic with the following answers: 46.2% of
the users do not know this area at all, and 46.2% of the users
do not know it. This means that the majority of the participants in our survey, 92.4%, do not know the area. This is
very relevant information according to which we can conclude that we gained comparable results, and the majority
of participants had no or very little pre-knowledge of
Wilhelmsburg. Only 3.8% claimed to know this city district
very well and 3.8% claimed to know it well.
The pre-knowledge about the tested application PPGIS
for Wilhelmsburg could potentially inﬂuence the results of
our survey. The last question, Question 11, inquired about
the pre-knowledge of the PPGIS for Wilhelmsburg application. 80.8% of all participants have never used this
application. 15.4% visited the application only on the
ﬁrst two pages, which did not include interaction with
maps. This means that 96.2% of all participants never
tried to interact with online maps within the tested application. Their lack of experience with this application
means that we gained comparable results from the majority of participants who do not know Wilhelmsburg very
well and have not interacted with online interactive maps
embedded in the PPGIS for Wilhelmsburg application.
Concluding comments of the application
In the concluding comments (responses on Question 9),
the users could comment on the application in a free style
text. They summarized their observations and experiences
with the PPGIS for Wilhelmsburg application. Using always
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the same map was considered to be boring by several participants, who also did not consider the design to be very
attractive. One of them commented that better maps exist,
but did not give any speciﬁc suggestion for an example of a
better map. The majority of critiques expressed in this section were related to the drawing mode; the combination of
the navigation and drawing mode was not very intuitive. As
soon as the user started drawing (drawing mode), she was not
able to use the navigation mode anymore. One of the participants pointed to the lack of a “back” button, which would
enable one to go back one or several steps and start drawing
from the beginning. The next difﬁculty included the lack of
knowledge of this particular area in Wilhelmsburg which
made the search of the places more difﬁcult. Several users
expressed interest in this novel way of interacting with maps.
Applicability of the results to online map-based
applications
The study case of interaction with online interactive maps
created for Wilhelmsburg demonstrated relevant issues
related to an interaction with online interactive maps in
general. Geoinformation scientists and engineers create
maps for heterogeneous users, which still have considerable problems using these maps. The ﬁndings from the
PPGIS for Wilhelmsburg are valuable because they can be
generalized to other online interactive maps. We summarized them in this chapter.
Explanatory text
The majority of users read the introductory/explanatory
text only in case they had problems using the application.
Alternatives to using an explanatory text in an application
would be a novel design of the user interface. Game-based
environments often introduce introductory tasks in a playful way (Zyda 2005; Poplin 2012a). These tasks at the
beginning of the game aim to playfully motivate the user/
player to learn how to use the game. The players usually
have to accomplish certain tasks and through learning how
to accomplish them they learn how to use the application,
in this case the game. Similar concepts could be introduced to online PPGIS and other applications that include
interactive online maps. In this way, the user could learn
the basic principle of the virtual environment without
much additional effort that needs to be invested into
learning how to use the application. An alternative concept
of a multi-modal, intelligent user interface could be implemented and is known in artiﬁcial intelligence. A possible
implementation of these concepts would be an intelligent
user interface which recognizes the abilities of the user
and offers the user interface that is appropriate for the
level of the user’s knowledge. One could also include a
hover mode which would explain options when the cursor
is placed/hovered over an element.
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Drawing and sketching
Drawing and sketching received attention in the past by
some GIScience researchers, for example Blaser (1997,
2001), Blaser and Egenhofer (2000), and more recently
Schwering et al. (2014). Our study case demonstrates
difﬁculties with drawing tools especially when combined
with other activities such as using zoom or pan functions
to change the map ﬁeld. About 30% of the users faced
substantial difﬁculties while using the drawing tools. A
combination of different functionalities seems to be a
critical factor in usability of online maps; the way these
functionalities are combined and how they can be used is a
critical element. Additional research has to be devoted to
the possibilities to draw and sketch on GIS-based online
interactive maps.

intelligent and more complex search functionality could
include semantic searches. A semantic search can improve
search mechanism by including the searcher goal and the
contextual meaning of the words used in the search function. The main goal is to generate more relevant results for
the users searching within the application, on the Web, or
in a database of a more closed system. A semantic search
may be very useful in the PPGIS model in which, for
example, a planner could search for all comments or
drawings related to a particular topic of discussion or a
combination of the topic and geographic objects. A more
complex search function may enable a more efﬁcient use
of the application using the comments provided by the
users.
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Graphical icons
The users had difﬁculties ﬁnding the icons that were too
small or not very well visible. The location of the icons,
their size, and their design are very important. In our
application, the users had difﬁculties recognizing how to
turn on the satellite image. Our assumption is that it was
the location of the icon and its size that caused the difﬁculties to the users. Many of them had problems recognizing the three pencils and the fact that they could use one
pencil for one line. The design of the icons should aim to
suggest the functionality. The issue is that different users
understand these icons in a different way. How to ﬁnd
designs that speak to all users in the same way? The
meaning of the icons included in the interactive online
maps is crucial for their usability and the ability of the
users to recognize them.

Names and annotations
Names and annotations play an important role on the
maps, including online interactive maps. Their main role
is to enable the user to orient oneself on the map and to
ﬁnd places they are searching for. The names and annotations on the maps in PPGIS were not sufﬁcient for some
of the tasks, which included ﬁnding them and start drawing lines with exactly speciﬁed start and destination. A
search function that enables to ﬁnd places on the map
should be automatically integrated in modern PPGIS
applications. How can this function be designed is a
matter of further testing and research that should focus
on the usability of such functionality and its integration in
a PPGIS application.

Intelligent search on the maps
Search functionality enables the users to quickly ﬁnd the
locations, places or names related to the map. An

Our assumptions about the easiness of use due to the
included Google Maps cannot be conﬁrmed with this
study. To our surprise, the knowledge of Google Maps
and their design did not contribute to a better usability or
higher likability of the maps included in the application.
Further research of this issue could bring additional
clarity in an appropriate design of online interactive
maps and how this design might inﬂuence their usability
and likability.
Conclusions and further research directions
Interaction with online interactive maps still requires
attention in research and implementation. Our tests of
the PPGIS for Wilhelmsburg application demonstrate just
some of the issues the users have with online interactive
maps. A broader research agenda on the topic should
include, besides focusing on practical issues of the design
and usability of maps, also some interesting and challenging theoretical topics. These topics can include, but are
not limited to, affordances of online interactive maps,
interactivity, situatedness, semantic search, and sensemaking experience.
Affordances deal with fundamental concepts of what
online interactive maps afford the user to do, how easy it
is to recognize these affordances by the users, and how do
they perceive them or recognize possible actions these
affordances can enable. The concept of affordances was
quickly adopted in HCI and interaction design. It is signiﬁed by its power in focusing on perception and making
everyday things usable and intuitive. The concept has
been especially appealing to designers of graphical user
interfaces exploring the impacts of visual and tactile information, sound, as well as their combinations. Could the
main goal of the research on affordances be a way to
provide new theoretical insights into interaction with
online interactive maps and make the research more relevant to practitioners?
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Interactivity as an activity with all its challenges and
consequences has still not been very well understood in
geoinformation science. A differentiation of the interactivity forms which is coming from games and game
theory might help to advance this topic. Where are the
main problems interacting with online maps? What
affects this interaction and in which way? The topic of
situatedness is becoming increasingly important due to
mobile geospatial applications and models. The central
idea of situatedenss, a situated action approach, is that
the structuring activity is not something that precedes it
but can only grow directly out of the immediacy of the
situation. The context of the interaction with maps and its
inﬂuence on the user’s experience with these maps is a
relevant research topic.
A search function was missing in the analyzed PPGIS
application and users expressed a need to have such
functionality embedded in the system. A simple search
function that concentrates on words would be valuable,
but a more complex semantic search might bring additional beneﬁts to the user. Semantic search tries to extract
the meanings and concentrates on the meanings important to a particular user of the system. Additional
research in this area is needed particularly for public
participation applications which often require search
according to certain topics, places, meanings of these
places, and objects to the people involved in a public
debate or discussion. A semantic search included in an
application could help urban planners to ﬁnd contributions related to an object, place, or meaning of this place
and enable an easier search for similar concepts and
opinions expressed by the users.
Many researchers in HCI ﬁeld have recently argued
considering the experience with software, applications,
and systems as a “user’s experience.” This experience is
not only focused on the use of certain functionalities of the
system and its user interface, but considers this experience
as multi-dimensional, multi-faceted emotional and sensual
dimensions of an experience. In our future research, we
will concentrate on affordances of online interactive maps
and user’s experience with these maps. We plan to extend
our research to more diverse categories of potential users.
Our main goal is to create online interactive maps that are
intuitive and easy to use by everybody and can therefore
be included in online public participation applications.
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Appendix – Summary of the survey results
Experiential part
Task 1:

Go to Question 2 “Do you take walks along the canals?” What is your ﬁrst impression about the application?
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Number of users
Positive
A clear structure and well-arranged buttons
Attractive color scheme consisting of blue and green which indicates the topics related to
water and nature (27%)
Fresh, friendly, and attractive design (27%)
Elegant and simple design (11.5%)
Understandable (7.7%)
The possibility to draw lines on a map is an interesting idea (3.8%)
The possibility to interact with the map is interesting (3.8%)
The size of the letters in the text is appropriate (3.8%),
It looks more like a ﬂyer and less as a website (3.8%)
Negative
Too much text in the introduction
Similarity with Google Maps
The symbols included within the text were not easily readable
The meaning of three pencils was not clear
The text did not attract attention

Task 2:

% of users

10
7

38.5
26.9

7
3
2
1
1
1
1

26.9
11.5
7.7
3.8
3.8
3.8
3.8

4
4
2
2
1

15
15
7.7
7.7
3.8%

Draw three biking routes along the water canals in Wilhelmsburg.
Number of
users

Positive experience
Interaction with maps; easy, individual interaction required, easy after reading the introductory text, easy to
use the drawing pencils, drawing tools – easy to use and easy to ﬁnd paths and places on the map
Clear description of the tasks; especially the sky directions for the starting points were useful
Good choice of colors, especially three different colors for three different paths, a very good and appropriate
map extract, good map design
Already experienced in task 1
Negative experience
Difﬁcult to ﬁnd the places mentioned in the exercise; starting point and destination should be clearly deﬁned
Difﬁcult to deal with the drawing mode, not intuitive, with one double-click, one loses the whole line, not
clear how to start new drawing, not clear how to draw lines
During the process of drawing, it is not possible to zoom or pan on the map, difﬁcult to switch between the
navigation and drawing mode
Not clear how to delete points or lines
It takes too long to understand that one needs three pencils for three lines, not very intuitive
The application is not very intuitive
Finishing drawing lines with double-click did not function
Biking routes are not marked on the map
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% of
users
50

8
4

30.8
15.5

1

3.8

11
6

42.3
23.1

6

23.1

3
2
2
1
1

11.5
7.7
7.7
3.8
3.8
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Task 3:

17

Find the place for a barbeque and draw it on the map by using the satellite image.

Positive experience
Easy to draw points on the map; easier than drawing lines, the points; the size of the point stays same in spite of
using zoom function; points are well visible on the map
Interaction with maps; the function pan is useful, easy to use due to the satellite image
The same functions as in tasks 1 and 2
Easy to ﬁnd the satellite image
Clear description of the tasks
Useful text and the explanation of symbols
No problem in accomplishing the tasks
The location of the symbol for the satellite image
Negative experience
Difﬁcult to ﬁnd the sign + for the satellite image, not well described, the sign + is available twice which is
confusing, not clear where to turn the satellite image on, the symbol is too small, position the sign rather on
the left where all other signs are
Difﬁcult to draw places
Not exactly conforms with the classical Google maps; zoom function does not work in the classical way
Interaction with map; difﬁcult to ﬁnd the places, navigate, to use pan and move the map
In order to get to the question mentioned in task 3, the user has to skip some questions; irritating
Difﬁcult to ﬁnd the places mentioned in the exercise
The test is not precise enough
Selection of colors: why three different colors?

Nr. of
users

% of
users

7

26.9

3
2
2
2
1
1
1

11.5
7.7
7.7
7.7
3.8
3.8
3.8

8

30.7

3
2
2
2
2
1
1

11.5
7.7
7.7
7.7
7.7
3.8
3.8

Task 4: Imagine that you exercise along a water canal in Wilhelmsburg, near the underground station S-Bahn Wilhelmsburg. Draw your
exercising route and take a note of the road near the water canal.

Positive experience
Interaction with maps; easy after practicing in the exercises 1–3, got used to the interaction style, easy to use
zoom and pan, useful tools
A very good and appropriate map extract; smaller roads are visible with a closer zoom
Clear description of the tasks; already acquainted with the area
Drawing tools; easy to use, easy to mark locations
Easy to ﬁnd underground stations
Satellite image helps with the orientation on the map
Negative experience
Difﬁcult to ﬁnd the places, canals mentioned in the exercise
Names of the underground stations are not visible/readable, no descriptions

Nr. of
users

% of
users

3

11.5

3
2
1
1
1

11.5
7.7
3.8
3.8
3.8

10
3

38.5
11.5

Questionnaire
Question 1: Have you read the instructions in the introductory
page on how to interact with the application?
Answers
I read the text before I started using the
application
I read the text as soon as I had difﬁculties
using the application
I did not read the text
Together

Question 2: The text with the instructions in the introductory
page on how to interact with the application was….
Answers

Number of
answers

Percent

10

38.5

13

50.0

3
26

11.5
100.0

Valid

Missing
Together

1: Very understandable
2
3
4: Not understandable at all
Together

Number of
answers

Percent

6
16
1
0
23
3
26

23.1
61.5
3.8
0
88.5
11.5
100.0
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Question 3:

How to draw a line on the interactive map was…..

Answers

Number of answers

Percent

7
11
7
1
26

26.9
42.3
26.9
3.8
100.0

1: Immediately clear
2
3
4: Not clear at all
Together

Question 4:

Number of answers

Percent

12
10
3
1
26

46.2
38.5
11.5
3.8
100.0
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1: very simple
2
3
4: very difﬁcult
Together

Answers

Number of answers

Percent

8
8
7
3
26

30.8
30.8
26.9
11.5
100.0

1: very simple
2
3
4: very difﬁcult
Together

Number of answers

Percent

6
18
2
0
26

23.1
69.2
7.7
0
100.0

1: Completely
2
3
4: Not at all
Together

Answers

Number of answers

Percent

0
5
11
10
26

0
19.2
42.3
38.5
100.0

1: Completely
2
3
4: Not at all
Together

Question 7d: Important information is missing on the map. I
agree….

To ﬁnish the line was…..

Question 5:

Answers

Question 7c: The map contains too many details. I agree….

To draw a line on the map was…..

Answers

Question 7b: The map affords a very good overview. I agree….

Answers

Number of answers

Percent

1
6
12
7
26

3.8
23.1
46.2
26.9
100.0

1: Completely
2
3
4: Not at all
Together

Question 6: To ﬁnd the symbol for turning-on the satellite
image was…..

Question 8: Which information is missing on the maps?

Answers

Answers:

Valid

Number of answers

Percent

6
4
11
4
25
1
26

23.1
15.4
42.3
15.4
96.2
3.8
100.0

1: Very simple
2: Simple
3: Difﬁcult
4: Very difﬁcult
Together

Missing
Together

Names were missing
●
●
●
●

For the underground stations
Rivers
Canals
Green areas

Other missing information:
Question 7a: To ﬁnd the places. It was easy to ﬁnd the places
described within the tasks. I agree….
Answers
1: completely
2
3
4: Not at all
Together

Number of answers

Percent

3
11
12
0
26

11.5
42.3
46.2
0
100.0

●
●
●
●

The canal west of the underground station Wilhelmsburg
Bike paths
Walking paths
Satellite images

Question 9: What else have you noticed?
Answers:
Always using the same map was considered to be boring by
several users, who also did not consider the design to be
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very attractive. One of them commented that better maps
exist, but did not give any speciﬁc suggestion for an
example of a better map.
The majority of critiques expressed in this section were
related to the drawing mode; the combination of the
navigation and drawing mode was not very intuitive, as
soon as the user started drawing (drawing mode) she was
not able to use the navigation mode anymore. The users
described the lack of a “back” button which would enable
one to go back one or several steps and start drawing
from the beginning.
The next difﬁculty included the lack of knowledge of this
particular area in Wilhelmsburg which made the search of
the places more difﬁcult.
Several users expressed interest in this novel way of interacting with maps.
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Question 10: How well do you know Wilhelmsburg?
Answers

Number of answers

Percent

1: very well
2
3
4: not at all
together

1
1
12
12
26

3.8
3.8
46.2
46.2
100.0

Question 11:

Have you used this application before?

Answers
yes, i participated in a survey
yes, on the ﬁrst two pages
no
together

Number of answers

Percent

1
4
21
26

3.8
15.4
80.8
100.0

