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Chapter 1 – Introduction 

1.1 Overall goal  

The purpose of this research is to investigate the usability of geospatial technologies in the 

immediate response phase following the earthquake in Haiti, on 12 January 2010.  

This study adopted a two stream approach: 

1. A description of key usability issues for geospatial technologies in the response to the Haiti 

earthquake as they relate to three identified communities of interest.  The study will draw 

on grey literature and a series of semi-structured interviews with primary respondents to 

identify these issues. 

2. A usability test was conducted to evaluate the use of short educational modules to rapidly 

build skills of navigation, layer control and printing for novice users of Google Earth. 

 

1.2   Research Objectives 

Overall objective is to investigate whether novice users could rapidly learn to use simple GIS in 

humanitarian response situations.  The research is based on semi-structured interviews, secondary 

source analysis, and usability testing.  The research output is driven by the desire to justify further 

research into creating simple solutions for basic training improvement and use. 

Specific objectives are listed as follows: 

1. To identify the functions for which geospatial technologies can be used in humanitarian 

response and the structures, platforms and portals used for their dissemination with specific 

reference to the Haiti earthquake  

2. To investigate the current major issues which confront effective dissemination of geospatial 

information with specific reference to usability issues for humanitarian workers with limited 

technical background 

3. To establish basic usability metrics, methods and techniques for measuring and validating 

the usability of virtual globe-based interfaces in humanitarian response 

4. To determine the value of short tutorials for improving the usability of virtual globe-based 

interfaces in situations where opportunities and time for training are severely constrained 
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1.3 Research Questions  

In order to determine the components, structure and scope for measuring the current usability of 

geospatial technologies for humanitarian response and to arrive at useful conclusions for improving 

them, the following research questions are established. 

A. What are the potential uses of geospatial technologies in humanitarian response?  

B. How is volunteered geographic information changing engagement with geospatial 

technologies and how does this affect the humanitarian community?  

C. How can usability of geospatial technologies be measured? 

D. Is it possible to measure the usability of geospatial technologies for novice users in 

humanitarian response? If so, what are the most suitable methods, metrics and techniques 

for this purpose?  

E. Are there usability/humanitarian standards that can be used to support usability 

measurement of virtual globes in humanitarian response? 

F. Who are the users and producers of geospatial technologies in humanitarian response? 

G. What are the key factors arising from the humanitarian response to the Haiti earthquake 

which impact on usability of geospatial technologies? 

H. How might a test for usability of geospatial technologies be conducted? 

I. What are the key factors to be considered when improving the usability of geospatial 

technologies for novice users in humanitarian response, particularly in respect to the 

development of educational materials? 

J. How can the usability of geospatial technologies for novice users in humanitarian response 

be improved? 

 

1.4 Motivation 

The response of the geospatial community to assist humanitarian response efforts following the 

Haiti earthquake in January 2010 was hailed as a watershed event in terms of both the timely 

delivery of map products and their widespread use.  There is little doubt that the speed with which 

high resolution imagery was released by public and private organisations, as well as the contribution 

of volunteers to products such as OpenStreetMap and Ushahidi, are new and crucial factors which 

contributed to the timely delivery of geospatial artefacts to humanitarian organisations.  However, 

there is still a lack of convincing evidence on how these geospatial products were used, not to 

mention their outcomes and broader impacts.   
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The majority of first response to a natural disaster is performed by the affected population and local 

government.  Crucial hours, days, even weeks can pass before the humanitarian community is able 

to respond effectively; particularly if key infrastructure has been seriously affected.  It is therefore 

crucial that geospatial technologies, if they are to be useful in humanitarian response, are delivered 

in a timely fashion and are usable for people with little or no technical background.  This project 

begins from the premise that geospatial technologies can be effective tools for increasing spatial 

awareness and therefore the speed and efficacy of humanitarian response; however their use has 

been curtailed by a series of factors which shall be investigated.   

More than 6 months on from the earthquake in Haiti, we revisit the context in which geospatial 

products were delivered and investigate the potential issues for novice users of these products.  This 

study will investigate the use and usability of geospatial technologies by discussing these issues with 

a selection of key respondents who were involved in the response.  As a result of this study, the 

project sets out to prove that relevant, cost-effective studies can be conducted to provide valuable 

insights into the usability of such tools as virtual globes in the response.   

It is hoped that the insights and methods contained within the research can be used by the 

humanitarian community, in combination with other disaster risk reduction strategies, to increase 

the potential value of such tools in future. 
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1.5 Introduction 

At 16:53 local time on Tuesday 12 January 2010, a devastating 7.0Mw earthquake struck Haiti.  Its 

epicentre was near the town of Leogane, approximately 16 miles west of Port-au-Prince, Haiti’s 

capital.  It was followed by several strong aftershocks and caused severe human, infrastructural and 

economic damage.  It is estimated that between 217,000 to 230,000 people lost their lives, a further 

300,000 were injured and more than a million people were made homeless (PAHO, online).  Post 

Disaster Needs Assessment (PDNA) estimates of the total value of the damage put this at US$7.8 

billion: US$4.3 billion for damage to physical infrastructure and US$3.5 billion for economic losses 

(UN OCHA, online).  Only one in five schools in the capital was left standing.  Even the houses of 

executive power were destroyed.   

All disasters are local, and although often under-acknowledged by the world looking on, the first 

responders to the majority of relief situations in the first days are usually residents, local 

government and emergency services (Fritz, online).  However, due in part to the scale of the 

destruction and Haiti’s proximity to the US, over 500 NGOs deployed to the country in the first 30 

days following the earthquake.  The sheer number of organisations seemed, at best, a mixed 

blessing for the affected population and agencies seeking to coordinate efforts. 

During this stage there is a great demand for maps to help with situational awareness, helping to 

answer the crucial questions of Who?, What? and Where?  Emergency services need maps to locate 

people most in need and to work out how to transport assistance.  Humanitarian organisations need 

maps to make decisions on where to direct their resources in order to respond to greatest need and 

not duplicate efforts.  The local population needs maps to locate their nearest facilities and services.  

Despite this demand, the maps that were available to these response teams were initially 

rudimentary.  Like much of the public infrastructure in the Haitian capital, the Centre National 

d’Information Géo-Spatial (CNIGS) building had collapsed, burying key staff and mapping resources 

under it. 

Geospatial technologies can help humanitarian coordination through (geo)visualisation, vulnerability 

estimation, and cluster, range, and gap analyses.  The technologies have the potential to improve 

the volume and quality of information that humanitarian actors use to make decisions in 

emergencies.  However, there remain crucial challenges regarding the accessibility, reliability and 

usability of these technologies during a humanitarian emergency.  Although these issues are present 

across the humanitarian system, they are particularly acute for organisations working in crisis 

settings, as well as for the populations that are most affected (Greenough et al, 2009). 
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The aim of this project is to consider usability issues related to geospatial technologies in 

humanitarian response.  The timely public release of high resolution satellite imagery, the number 

and variety of actors involved, and the contribution made by volunteers meant that the response by 

the geospatial community to Haiti is often described as unprecedented.   For this reason, and since 

this event is still fresh in the memory, it was chosen as a case study to explore these issues.  A series 

of semi-structured interviews were conducted with key respondents from the geospatial community 

in order to build up a story of the key usability issues to be addressed.  The resulting survey of 

primary evidence relating to the often overlooked topic of usability represents a valuable resource 

for the geospatial and humanitarian communities. 

In terms of geospatial technologies, one of the major findings of this survey was that little 

consideration was given to training, evaluation or usability of products in humanitarian response.  

While this is understandable given the constraints inherent in humanitarian response, this may not 

necessarily be the case.  The study of usability for geospatial technologies is still an emerging field 

(Haklay, 2010) and this project will be among the first to apply usability testing techniques within the 

applied field of humanitarian response.  However, by using a virtual globe system, Google Earth, to 

demonstrate the value of short training modules, this project demonstrates the importance for 

geospatial providers to build greater awareness of their users into design of their products.  In this 

manner, the project aims to make a small contribution to the ongoing professionalization of the 

humanitarian system. 
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1.5 Thesis Structure 

The thesis consists of 7 chapters.  Throughout the thesis, answers to the research questions are 

presented as defined in chapter 1. 

 

Chapter 1 – Introduction  

This provides an overview of the research.  It presents the author’s motivation, describes the 

problem within the specific context of the case study, and presents references to related studies.  

The overall objective and specific research questions are described.   

 

Chapter 2 – Literature Review  

This contains the results of the literature review and the theoretical background supporting the core 

thesis research topics.  This chapter addresses research questions A, B and C. 

The chapter is divided into four main sections:   

1. Overview of the use and usability of geospatial technologies in disaster response 

2. Virtual globes, a description of their main functionalities, and an overview of their main 

applications 

3. A review of literature on volunteered GIS and its implications for humanitarian work 

4. Usability studies – An overview of methods, metrics and techniques, with particular focus on 

those used during the research process 

 

Chapter 3 – Research Methodology 

This describes the methodology applied during the empirical studies which provide the core of the 

thesis research.  It addresses research questions D and E 

The methodology is oriented toward: 

1. Deriving first-hand accounts of the use of geospatial technologies in Haiti.  Semi structured 

interviews are described as the primary method for gathering this information 
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2. Understanding the knowledge of geospatial tools within the field staff of a typical large INGO 

working in Haiti.  The theoretical background behind a questionnaire used to evaluate the 

knowledge of members of staff at Save the Children’s Haiti office is described 

3. Analysis of the potential usability of Google Earth for novice users to complete basic tasks.  A 

description of the Think Aloud method, Performance Measure and Questionnaires as the 

methods used in this study is presented.  The metrics used to evaluate usability are 

described 

 

Chapter 4 – Case Study – Haiti Earthquake 2010 

This chapter presents the results of an investigation into the use and usability of geospatial 

technologies in the humanitarian response to the Haiti earthquake of January 2010.  It describes the 

results from semi structured interviews with 22 respondents, as well as scrutiny of secondary source 

literature.  User and producer communities of interest are identified as well as attendant issues over 

usability for relevant geospatial products.  This chapter addresses research questions F and G. 

 

Chapter 5 – Usability Test Deployment 

This chapter describes the steps taken to gather usability test data.  The production of tutorials and 

test scenarios as well as methods for collecting results is described.  The next section provides a 

description of the selection of users and the testing environment.  This chapter addresses research 

question H. 

 

Chapter 6 - Results and Analysis 

The first part of the chapter presents the results in relation to the data collection and analysis 

methods described in the research methodology.   Observations or spoken thoughts from the testers 

during the test sessions are summarised and analysed.  Interpretation and discussion of the results 

of the usability testing process are presented.  A summary of validation issues is presented in 

relation to the tests.  The chapter is concluded with a summary of observations about the usability 

process and results.  This chapter addresses research question I. 
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Chapter 7 - Conclusions and Recommendations 

The overall conclusions, limitations and recommendations arising from the study are presented 

here.  This chapter addresses research question J. 
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Chapter 2 – Literature Review 

 

2.1 Chapter Introduction 

 

This chapter contains the results of a literature review with four main sections: 

 

1. Geospatial technologies in disaster response 

2. Virtual Globes 

3. Volunteered Geographic Information Systems 

4. Usability 

 

2.2 Research Questions Addressed 

A. What are the potential and current uses of geospatial technologies in humanitarian 

response?  

B. How is volunteered geographic information changing engagement with geospatial 

technologies and how does this affect the humanitarian community? 

C. How can usability of geospatial technologies be measured? 

 

2.3 Geospatial technologies in disaster response  

A rapid and coordinated response to disasters requires that organisations collaborate in an efficient 

manner to allocate resources effectively.  A key element of coordination in this arena is access to 

resources which provide geographical location (Kevany, 2005).  The geospatial technologies of RS 

and GIS can be used as decision support systems for remote groups of users to coordinate response 

to emergencies.  However, usage of these technologies, though improved over recent years, remains 

sporadic and unsystematic at best.   

Many different public and private entities provide earth monitoring information.  From ground-

based sensors such as spectrometers or magnetometers through airborne sensors such as LiDAR and 

thermal imaging to satellite-based sensors such as SAR, InSAR, and others, there now exist 
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numerous geoinformation sources.  Satellites with active (GeoEye-1, EROS B, KOMPSAT, Terra, 

QuickBird, etc) and passive (ENVISAT, ALOS, Radarsat-1, etc) sensors have been launched by many 

public and private organisations, providing increasingly fine spatial resolution, wider swaths, more 

numerous spectral bands and more frequently collected imagery.  The data acquired by these 

different sensors can be harmonised using a GIS.  This information can then be disseminated to field-

based users through collaborative platforms such as thin-client online geobrowsers (e.g. Google 

Earth, Microsoft Virtual Earth etc); processed and presented as maps for download; or  made 

available for download from interactive mapping software provided by dedicated websites (see 

appendix 1).  There has been a great proliferation of such sources and many seem to spring up 

following each major disaster (Currion et al, 2007).  The challenge remains to validate, integrate and 

disseminate the information from these sources in a manner sufficiently quick and user-friendly to 

make them useful for humanitarian actors on the ground.     

2.3.1 Remote sensing in disaster response 

Remote sensors can provide low-risk, low-cost, rapid damage detection/change analysis for a wide 

geographical swath.  The 2000 Charter on Space and Major Disasters (International Charter, 2000), 

2005 HYOGO Framework for Action (ISDR, 2005) and the increasing availability of free satellite-

derived data have been great spurs to the recent development of civilian applications at a policy 

level.  Techniques to provide rapid damage detection from disasters can be categorised as either 

direct or indirect.  Indirect techniques have included using night-time lighting levels as a surrogate 

measure (Hashitera et al 1999; Kohiyama et al 2001).  Indirect measurements generally use a 

multitemporal approach comparing spectral changes for images acquired at different points in time, 

i.e. ‘before’ and ‘after’ an extreme event.  Papers which look at algorithms to detect change have 

used a range of satellite sensors including Synthetic Aperture Radar, Ikonos, QuickBird etc (e.g. 

Adams, 2004; Al-Khudhairy et al, 2005; Bitelli, 2007; Bovolo, 2007;  Eguchi, et al 2000; Shan et al, 

1998; Yamazaki et al, 2004).  Others have used gravity fields (Pollitz et al, 2001; Panet et al, 2007) or 

neural networks (Clifton, 2003) to provide similarly rapid outputs.  The studies demonstrate, with 

varying degrees of success, that rapid automated damage assessment is possible, albeit to a 

relatively coarse spatial resolution. 

Voight et al (2007) present a number of case studies illustrating the application of satellite remote 

sensor derived information for humanitarian applications.  The response to the earthquake in 

Kashmir, Pakistan in 2005 is described and outputs such as map and layers (detailing streets, damage 

etc.) are said to yield vital information with respect to evacuation planning and general 

”pathfinding/tracking”.  The maps were also useful resources for negotiations about logistics and 
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joint operation among relief organisations in the field.  The study concludes, however, by 

emphasising that effective satellite-based disaster-relief efforts rely ultimately on international, 

inter-disciplinary, and inter-organisational cooperation mechanisms and teamwork.   

2.3.2 GIS in disaster response 

Writing about the mapping of refugee camps in Gaza in 1999, Kavanagh and Home correctly 

predicted the continued democratization of spatial information due to the proliferation of geospatial 

technologies.  They listed a variety of potential GIS-based applications: 

1. Coordination of relief and transport  

2. Mitigation of economic and environmental impact of sudden or mass migration 

3. Optimal selection of refugee camp locations 

4. Evaluation of local water, food and fuel supplies 

5. Risk analysis 

6. Inter-agency communication using maps showing relief statistics, refugee movements, 

areas of hostility etc 

Since 1999, the analytical functions of software such as ArcGIS and GRASS have increased markedly 

and the functions above have largely come to fruition.  Besides traditional data products, such as 

Digital Terrain Models (DTMs) and orthoimages, geospatial product vendors are capable of providing 

more diverse products, such as crop and road damages, land cover, 3D building models, landslide 

detection, quake lake assessment, road barrier removal, rubble extent and distribution, and many 

others. However, this capability is generally not recognized or understood by many of the end users. 

Equally, geospatial product vendors are not fully cognisant of the needs and specifications of the end 

users.  GIS processes known as gap analysis, route optimisation, service optimisation, vulnerability 

estimation, cluster analysis as well as digitization of damage assessments are all relatively well-

known techniques among the GIS community.  Furthermore, modelling of hypothetical situations 

can provide a great resource to emergency managers making decisions in the field.  Despite this, 

Zerger and Smith (2003) point out that there are a number of practical and implementation 

impediments to their operationalisation, including for our review the key impediment, of a lack of 

training for users or consideration of their needs.    
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Verjee (2007) used a series of interviews and a qualitative survey to demonstrate that GIS 

applications were underutilised with respect to their potential benefits.  He identified the primary 

issues related to implementation of GIS to coordinate humanitarian efforts as being: 

1. Unsystematic research undertaken by the humanitarian community 

2. Few high quality forums for exchanging best practice 

3. Reluctance among humanitarian actors to invest in technological solutions to coordination 

problems 

4. Little knowledge of the range of functionality for GIS 

 

2.3.3 Limitations of geospatial technologies in disaster response 

Perhaps surprisingly, the issue of collaboration is rather contentious for the humanitarian 

community.  Many of the organisations which work in the field wish to remain independent and are 

consequently mistrustful of attempts to inhibit this operational flexibility (Currion, 2006).  

Additionally, with very few exceptions, NGOs have failed to invest in human resources for effective 

capture and analysis of potential field data for dissemination to partner organisations.  Despite 

numerous efforts to develop frameworks, geospatial resources are still not part of the normative 

environment in humanitarian activities (Van de Walle et al, 2009).   

The literature throws light on a number of studies which attempt to increase the effectiveness of 

systems of information sharing through amendments to Spatial Data Infrastructure (Mansourian et 

al, 2006, Stoimenov et al, 2007), institutional arrangements (Bessis et al, 2004), coordination of 

geoprocessing standards (Foresman, 2008), as well as development of new software such as Mind 

Maps, Wikis, Concurrent Version Systems etc (Guim, 2009).  However, one of the key findings of this 

research is that the more novel software thrown at the problem, the more confusing for 

humanitarian actors it tends to become.  A new approach that works with the humanitarian 

community to build up norms of data gathering and analysis is required, with common standards 

such as certification, dedicated journals and a corps of skilled multidisciplinary actors contributing to 

the ongoing professionalization of the industry. 

The problem facing emergency managers is best described by Currion (2003) as not a lack of 

information, but a ‘flood’ of it.  In common with a number of papers in this review (Bessis et al 2004; 

Guim et al, 2009; Hodgson et al, 2010; Kaiser et al, 2003; Kerle et al, 2008; Kevany, 2005 etc), he 
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suggests that the humanitarian community needs to invest in training its staff to be more rigorous in 

collecting and using data.   

 

2.4 Virtual Globes 

This section serves to formally justify the investigation into the usability of a virtual globe (VG) 

interface in humanitarian disaster response as an example of geospatial technology that is likely to 

be used by humanitarian actors with no technical background.  We shall highlight the characteristics 

which make tools such as Google Earth appropriate for information management and dissemination 

before presenting an overview of current applications and a brief discussion of the issues and 

prospects for the technology. 

Blower et al, (2007), define VGs as “software applications that display a three dimensional 

representation of the entire Earth, usually based on satellite imagery, upon which new information 

can be superimposed”.  The increasing use of VGs by the general public has been described as 

contributing to the “democratisation of GIS” (Butler, 2006). Their success is said to stem from their 

intuitive and easy to use properties. There are more than 30 VGs that can be found on the internet 

(Blower et al, 2007); among the most popular and widely used are: Google Earth and GoogleMap, 

NASA World Wind and ArcGIS Explorer.  

Riedl (2007) suggests several special features of VGs which give them advantages over other more 

traditional interfaces for data mapping: 

 The earth imagery (satellite and aerial) displayed on a globe structure is free of distortion 

 Data displayed in VGs can be viewed at any scale and from any angle. 

 VGs provide a large degree of interactivity, allowing the user to move to different locations 

and visualize different types of spatial data. 

 

2.4.1 Google Earth  

Google Earth (GE) allows users to rotate the globe, zoom in to street level and back out to globe 

level, fly over terrain, annotate points of interest, and hyperlink additional geospatial data 

(Andrienko tet al, 2007).  The application integrates imagery, terrain, and other geospatial data and 

delivers this to the user by means of a client-server architecture, whereby the application serves as a 
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client accessing data and navigation services from the GE server via the internet.  GE is regarded as 

an ‘infotainment application’, in that its primary use is for entertainment and education, rather than 

spatial or quantitative data analysis (Wardlaw, 2010).   

KML or KMZ (the zipped or compressed version of KML) is becoming the de facto choice for transfer 

of geolocated datasets and is an Open Geospatial Consortium (OGC) standard, thus providing greater 

interoperability between web mapping systems (OGC, 2008; MapAction, 2008).  KML files can 

contain image overlays which can be displayed within the software to present geospatial data 

(Wood et al, 2007).  Google Earth caches imagery as the user moves around the map up to a 

maximum of 2GB allowing for viewing of pre-cached imagery even while offline.   

Despite the general underutilisation of analytical geotechnologies, the widespread use of web-based 

GIS has greatly increased the understanding of geoinformation in the public domain in recent years 

(Haklay, 2010).  Google Earth can be described as a thin client in that it cannot carry out the spatial 

analysis functions of ESRI’s ArcGIS suite or the plethora of open-source software tools that offer 

broadly equivalent functions (MapAction, 2008).  However, it is now very commonly used with 

Google claiming over 400 million downloads (Google, online) and volunteer mapping organisations 

using it to orchestrate their operations (Guim et al, 2009) using the standard KML programming 

language (MapAction, 2008).  The increasing engagement of the public in geospatial technologies 

offers many potential benefits in terms of increasing the accessibility and usability of GIS-based 

analyses.  In addition, the technology can provide a link to be developed with local community-based 

organisations which can and do carry out innovative immediate response work at the local level 

without formal direction (Laituri et al, 2008); as well as the geocoding of earthquake damage (Lang 

et al, 2010) and subjective reports of impact (Haubrock et al, 2007).  Moreover, an increasing 

familiarity with web-based GIS products has increased awareness of their utility among 

humanitarian organisations and their staff. 

2.4.2 Virtual globes in disaster response  

There are two trends which impact on the use of virtual globes in disaster response.  Firstly, despite 

numerous hurdles, international cooperation is increasing, and the need for close coordination and 

information exchange is increasing at a similar pace.  The number and diversity of actors which 

coalesce in the humanitarian response phase can be described as among the most heterogeneous 

communities in the world (Currion, 2003).  Due to the urgent nature of the response, the work of 

these agencies is in great need of coordination.  There have been numerous attempts to deliver this 
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by UN agencies with virtual globes having the potential to play a greater role in increasing spatial 

awareness at the cluster level (Tomascewski, 2010). 

The second trend is the increasing availability of data to humanitarian actors.  Although the picture 

varies from event to event depending on a number of factors, once the humanitarian charter is 

activated there is a large volume of data made available for organisations.  This can take the form of 

satellite imagery from private and public providers, vector data from sources such as 

OpenStreetMap or statistical data about the affected region as a whole.  Data from multiple inputs, 

of multiple types and level of quality has to be organised and presented to decision makers under 

significant time pressures and in often adverse conditions.  Virtual globes have significant potential 

for management and presentation of this information in a cogent format.   

Virtual globes are often described as effective tools in the disaster response phase due to their 

intuitive and highly interactive interface design (Guim et al, 2009).  These are characteristics which 

are crucial if they are to be used by personnel with limited geospatial training.  Google Earth is 

particularly effective for disaster management applications designed to enhance situation awareness 

(Tomaszewski, 2010).   In combination with the increasing acceptance of KML as the geospatial 

programming language, the decision was made to focus on the usability of this geospatial 

technology for novice users in this study. 

2.4.3 Limitations of using virtual globes in disaster response 

Virtual globes have been widely accepted as representing an important evolution from traditional 

desktop GIS and they are being developed to fill various needs and demands (Butler, 2006; Chow, 

2008; Nourbakhsh 2006).  However, geobrowsers are not considered to be true GIS as they are 

limited in terms of their capacity to support analytic, modelling, and inferential operations of 

traditional GIS (Goodchild, 2008).  Furthermore, the closed, proprietary nature of GE is a 

disadvantage in terms of the potential for system enhancement and customization (Tomaszewski, 

2010).  A survey conducted by Schoning et al (2008) on the uses of VGs, suggests that most 

individuals use these technologies simply for observational purposes, and little to no spatial thinking 

actually occurs. In other words, the majority of users use these technologies to answer the “what” of 

spatial data (e.g. discovering the location of their home in relation to other prominent geographic 

features), but rarely move on to questioning why certain spatial patterns exist. 

The use of any web-based GIS application in humanitarian response is limited by bandwidth and 

speed of computers on either the client or server side (Shaig 2001).  This can lead to frustration and 

abandonment of the technology and other related tools.  There are also socio-economic dimensions 
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which govern access to the internet which could potentially exclude large numbers of people (McCall 

2003; Nedovic-Budic 1999; Craig et al. 2002).  Although internet connectivity is increasing at an 

impressive rate in developing countries, high speed connections are still expensive and out of the 

reach of the majority.  

As web-based GIS applications are available 24 hours a day, they need consistent maintenance. For 

this purpose organizations need to have sufficient human resources to provide a consistent service.  

Additionally, politicians and local government are sometimes reluctant to allow the public the 

capability to participate in decision making and so are reluctant to promote enabling technologies 

such as VGs (Carver et al. 2000).  Additionally, the collection of public data for dissemination via the 

internet could generate security and privacy issues (Maguire & Longley 2005). 

 

2.5 Volunteered Geographic Information Systems  

For centuries mapping has largely been a state monopoly.  First military, and then civilian interests 

were responsible for land administration, infrastructure, planning or environmental monitoring.  

However, in the past 5 years citizens themselves have started to become involved in the mapping of 

their environment.  This development has been made possible by crucial structural changes and the 

development of a number of enabling technologies such as the availability of portable and low-cost 

GPS receivers and the rapid reduction in the cost of data storage.  The development of what is 

known as web 2.0 (O’Reliiy, 2005), combined with faster broadband connections and simplified 

programming languages such as Google Earth’s API mean that users can truly interact with web sites, 

changing content, querying data and interacting with other users using the website as a medium.   

This development has been heralded as the ‘democratisation’ (Butler, 2006) or even ‘wikification’ of 

GIS (Sui, 2008).  The four major functions of GIS – data acquisition, storage, analysis/modeling, and 

mapping/visualization are increasingly performed by enthusiastic amateurs rather than professionals 

(Goodchild, et al, 1997).  Most citizens lack formal training in mapping, which can mean that map 

specifications and quality assurance procedures are often absent in these endeavours.  

Nevertheless, the quality of the resulting geospatial data is often of an acceptable standard. The 

borders between the once distinct roles of producer, service provider and user of geospatial data are 

now blurred, as volunteer enthusiasts start carrying out tasks traditionally associated with 

professional surveyors and distributors, and accomplish it tolerably well when compared with 

traditional mapping products (Heipke, 2010; Haklay et al, 2010).  Goodchild (2007) argues that 

humans are acting as sensors and are building or volunteering geographical information (VGI) ‘from 
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the ground up’.  However, he warns that the non-authoritative and potentially transient and 

dynamic nature of this information provides new geographic challenges and opportunities. 

2.5.1 OpenStreetMap 

OpenStreetMap (OSM) was set up by Steve Coast while at University College London in July 2004 

and its data and contributors have grown exponentially since that time with over 200,000 registered 

users at the end of 2009.  The system is remarkable simple.  Volunteers use handheld GPS devices to 

record tracks, and record street names, village names and other features using notebooks, digital 

cameras and voice-recorders.  Once the event is complete, the GPS tracks and notes are uploaded to 

the central database. This data is subsequently processed to produce detailed street-level maps, 

which can be published, freely printed and copied without restriction. Anyone is able to take part if 

they have a GPS unit and the desire to see their work as part of the map.  

Figure 2.1 Process of creating OSM maps (Image source: OSM) 

‘Crowdsourcing’ is another term which has come to describe this gathering of information from 

often anonymous volunteers via the internet (Batty et al, 2010).  A look at the maps available and 

projects spawned from the original idea demonstrates that OSM is a clear and highly successful 

example of a crowd-sourced community mapping project (www.openstreetmap.org).  Since 2006, 

Yahoo have allowed OSM to use their aerial imagery to aid in the creation of maps, and to an extent, 

this has reduced the need for GPS traces.  Despite this, the map-making process is still subject to the 

‘tyranny of place’ (Haklay, 2010a) in that local people still need to be involved to gather street 

names and provide details of road types and restrictions etc.  The greatest benefit of crowd sourcing 

is surely the speed at which maps can be delivered.  In disaster response, this could allow aid 

agencies to divert limited resources to other needs which cannot be so easily met via distributed 

volunteers.  Additionally, the open source nature of the approach provides the ability to leverage ITs 

to allow individuals to report on local and specific conditions.  Bossu (et al, 2008) even suggest that 

“internet users are faster to report earthquakes than are the seismological procedures currently in 

place”. 

http://www.openstreetmap.org/
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2.5.2 Limitations to use of VGIS in disaster response 

The tyranny of place also manifests itself in the fact that urban areas are much more 

comprehensively mapped than suburban or rural areas (Haklay et al, 2010).  Moreover, there are 

significant socio-economic and other inequalities associated with User Generated Content (UGC).  

For instance, according to a study by Haklay and Budhahtoki (2010), 96% of registered OSM 

contributors are male, and most are under 40 years old, with significant education and working in 

technology-related jobs.  In addition, as shown in figure 2.2 below, the claims made for registered 

users do not always add up to significant contributions. 

 

 

 

Figure 2.2  Activity of Registered OSM contributors (Haklay and Budhahtoki 2010 - Data from CloudMade) 

 

This particular demographic is known for its anti-government views, which some believe might 

hinder effective collaboration with established agencies (Sui, 2008).  Others have further suggested 

that this group might exhibit a general lack of empathy with serious social problems related to 

gender, ability and ethnicity (Borsook, 2000).  Certainly, the demographic limitations here described 

undermine the claims for a putative ‘democratisation of GIS’.  The question remains over whether 

these disparities should be a concern or are just a necessary by-product of an imperfect process 

which shall eventually produce digital dividends for wider society (Sui, 2008).   concerns are perhaps 

more acute when considering the use of such techniques in developing countries where internet 
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access is still relatively low.  Despite this, with the future integration of conventional media such as 

radio and the increasing accessibility of mobile technology, local people could potentially use these 

tools to find out about response efforts as well as potential secondary effects from a natural disaster 

(Flora, 2007). 

As we can see, this form of mapping has significant benefits as well as shortcomings.  The Sphere 

Project sets out minimum standards for humanitarian information and one of the abiding principles 

is that information needs to reach a ‘good enough’ threshold at which point it becomes a useful 

resource, rather than another distraction (Sphere Project, online).  There are significant concerns 

regarding validity and accuracy of data that are neither being centrally managed nor subject to 

standardised data capture protocols (Currion and de Walle, 2007).  Privacy and liability are two other 

serious concerns for VGI.  Despite the impressive ability of wikis to regulate themselves, when 

dealing with highly sensitive material of potentially life threatening importance, all these issues are 

magnified.   

 

2.6 Usability 

Usability is defined differently by different authors and organizations. For example, Jakob Nielsen 

defines usability as “a quality attribute that assesses how easy user interfaces are to use. The word 

"usability" also refers to methods for improving ease-of-use during the design process” (Nielsen, 

online).  The ISO 9241-11 definition of usability is the “the extent to which a product can be used by 

specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified 

context of use” (ISO, 1998, p. 2).  See Nielsen, (1993), Hornbak (2006) and Abran et al (2003) for 

numerous alternative definitions of usability.   

In recent years there have been increasing attempts to understand the impact of usability issues 

(Skarlatidou, et al, 2006; Haklay ref 2005, etc).  In combination with the aforementioned 

democratisation of web-based geobrowsers such as Google Maps, this has led to a revival of the 

hope that GIS can finally fulfil its promise within the humanitarian emergency response arena.   

However, there remain major obstacles to non-expert usage, since GIS interfaces encapsulate “a 

language, worldview, and concepts that support the system’s architecture, rather than the user’s 

worldview” (Haklay, 2005, p.4).  These issues are exacerbated by the considerable time pressures 

involved in the disaster response phase.  This project intends to establish an understanding of how 

those pressures impact upon the use of mapping products and their integration into wider efforts by 

humanitarian agencies.    
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A Geographic Information System can be characterised as “a particular class of software, associated 

hardware tools, and digital geographic data used in order to advance some specific purpose” 

(Goodchild, 1997, p. 346).  While the general definition of usability applies to GIS as a tool, the 

spatial analysis aspect poses additional usability challenges. The ultimate aim of any GIS is to be the 

tool for analyzing data in a geospatial environment. A GIS is a set of interrelated modules linking 

spatial and non-spatial databases and their visualization. However, partly because GIS uses 

components which have been adapted from other disciplines such as computer science and 

database management, user problems often arise resulting in frustration, ineffective use, and to 

remedy this often requires an extensive training period (Haklay and Jones, 2008).   

Usability Engineering (UE) is a sub-discipline of Human Computing Interaction (HCI) which “provides 

systematic methods and tools for the complex task of designing user interfaces that can be readily 

comprehended, quickly learned, and reliably operated” (Butler, 1996, p. 59).  Hunter et al, (2003) 

identified 40 elements of usability which needed to be considered to determine the success or 

failure of spatial data applications.  However, the majority of research on GIS usability has thus far 

been focussed on expert users (Haklay and Zafiri, 2008; Wardlaw, 2010).  A lack of research about 

how simple GIS such as virtual globes have been used by the increasing numbers of casual or 

‘accidental’ geographers (Unwin, 2005), means that the biggest source of system error tend to be 

due to user error (Wardlaw, 2010).  Since mapping applications are now used by a wider range of 

people who are typically less experienced in processing geospatial data, this should be of great 

concern to those working in the fields of software development and information management.  Yet, 

there is still a lack of focus on user needs.  Since the best way to evaluate and understand the 

usability of an interface is by watching people using it (Haklay and Tobón, 2003), this study focuses 

on the needs of novice users of virtual globes, focussing our efforts on testing a selection of key 

usability characteristics. 

A user-centred design requires that the developer understands their users.  Aspects such as 

demographics, experience levels with similar applications, educational and cultural background, 

physical capabilities, gender and the frequency with which the user will return to use the system will 

all make an impact on the usability of the interface.  Even within simple GIS, these aspects tend to be 

overlooked, as demonstrated by help menus which tend to be either inadequate or confusing 

(Skarlatidou, 2010).  The needs of the users can be further influenced by the users’ goals and 

motivations.  The system’s effectiveness can be judged against its ability to provide users with the 

corresponding functionality to help them to achieve their goals.  
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If the requirements of all the user groups are to be fulfilled with the same application, designing a 

user-friendly application is especially challenging.  In this project, we are assessing usability from the 

perspective of a novice user, therefore an easy to use interface must be reflected in such aspects as 

the terminology used.  For example, the use of map-specific terms like ‘topology’, ‘coordinates’, 

‘level of detail’, ‘panning’ etc. is often not straightforward (Nivala et al, 2007).  One of the outcomes 

of UE studies is a clear set of criteria which a usable computer system can be judged against:  

 Effective – allows the user to achieve the specific goal accurately and completely  

 Efficient – achievement of a specific goal in as little time and work as possible 

 Error-tolerant – errors are expected when users engage with computer systems.  The system 

must be able to identify mistakes and allow users to easily recover from them  

 Learnable – the system should assist the user to learn its functions and continue to provide 

opportunities for users to increase their knowledge and skills using the system.  It should not 

be difficult to use the system infrequently or after a significant length of time 

 Satisfying – the user should have a positive interaction with the system, or at least should 

avoid negative experiences 

This provides us with a loose set of desired characteristics within which to assess the usability of 

virtual globes.  However, although these elements can be examined separately, it is important to 

note their inter-dependency (Haklay, 2010).  There are numerous established HCI techniques for 

performing evaluations and each will be particularly well suited to a particular project. The choice of 

framework, methods and collection and analysis techniques are determined by the scope, duration, 

focus and available resources for the study.  Each technique has its own benefits and limitations and 

each is not mutually exclusive.  Table 2.1 shows the most commonly used methodologies with the 

ones being employed in this study highlighted in blue.  This is a taxonomy created by Stephanie 

Marsh and Muki Haklay (2010) in a chapter of Haklay’s (2010) edited book, Interacting with 

Geospatial Technologies, and is used as a template for the remainder of this chapter.  It is beyond 

the scope of this paper to discuss every framework, method and technique mentioned in this table.  

However a thorough description of the methodologies used in this study is presented.   
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Frameworks Methods Data collection 

techniques 

Data analysis 

techniques 

Formative Usability testing Questionnaires Content analysis 

Summative Field studies Interviews/demos ANOVA 

Quick and dirty Predictive evaluations Focus groups Severity rating 

Longitudinal Heuristic evaluations Verbal protocol 

analysis 

Problem frequency 

Convergence Cognitive 

walkthroughs 

Onscreen capture Performance measures 

Case study Co-discovery Diary keeping Subjective analysis 

Remote study Task analysis Scenarios Discourse analysis 

Participatory design  Affinity diagramming  

  Card sorting  

  User defined tasks  

  Paper based 

prototyping 

 

  Eye tracking  

Table 2.1 Commonly Used HCI methodologies (Marsh and Haklay, 2010) 

 

2.7 Frameworks 

In HCI studies, frameworks are methodological structures which inform the appropriate test 

methods and techniques used for data generation, collection and analysis.  Particular frameworks 

are chosen due to the likely data they will provide.  In this project, we are concerned with initial 

barriers for novice users as well as the utility of potential solutions.  Partly in consideration of time 

and financial constraints, as well as the limited scope of this study with regards to its intention to 

prove the value of the approach for potential future replication and improvement by organisations 

with similarly limited resources, it was decided that ‘quick and dirty’ methods are most appropriate 

to use here.   

2.7.1 The ‘Quick and Dirty’ Framework  

This method allows the researcher to generate informal feedback to ascertain whether his/her ideas 

are in line with user needs and requirements (Sharp et al, 2007).  This is a cost-effective framework 

which calls for fewer users and less infrastructural requirements than more formalised structures 
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(Molich et al, 2004). The framework is appropriate for this multi-thread project as it yields speedy 

inputs which can be reintegrated into further iterations of the testing process.  However, the results 

are usually considered to be more subjective.   

2.8 Methods 

There are numerous well-known and widely used methods for testing and measuring usability (see 

Hornbӕk 2008 for an excellent meta-analysis of current practices in usability testing).  The choice of 

which to employ is dependent on a number of factors.  When selecting a method for evaluating 

usability, the researcher should consider the type of product to be tested, the availability of 

representative users, as well as any time and/or financial constraints.   

2.8.1 Usability Testing 

Among the various available techniques for testing the usability of VGs, usability testing is the most 

appropriate as it is a method which allows close contact with testers, and provides fast and 

reasonably reliable data as well as the possibility of deriving further unexpected information related 

to the test.  It is recognised that all the five usability characteristics described above are inter-

dependent and that any suite of usability testing data collection techniques needs to measure all five 

to provide a holistic measure of usability (Haklay, 2010, p.108). 

In usability tests, people representing typical users complete realistic tasks or subtasks using the 

system while researchers record and analyze what happens. User studies often employ both 

quantitative and qualitative techniques. A common quantitative technique used in user studies is to 

record the mouse and keyboard actions users employ during the test. The recordings allow 

researchers and designers to examine which functions the users selected, how often, and in what 

order. If the recordings show many unnecessary or erroneous actions, the system may need to be 

redesigned or training may need to be improved. A common qualitative technique used in user 

studies is to ask users to complete questionnaires after they complete the tasks. The results allow 

researchers to discover why users took particular actions, what their intentions and motivations 

were, and to characterize how satisfied the users felt. 

 

2.9 Data collection techniques 

Following conclusion of deliberations on the framework and methodology for studying users 

interacting with VGs, the appropriate techniques for capturing data were decided upon.  In this 

section, we describe the data collection techniques employed in the research, namely performance 
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tests, verbal protocol analysis and questionnaires.  The following sections describe the methods used 

during the thesis research. 

2.9.1 Scenarios 

Scenarios are used to generate insights on the specific tasks that might be common for the specific 

groups of users for whom the testing is being carried out.  They provide an example of a specific 

situation in which a user working with the software is required to carry out specific tasks in pursuit 

of a set goal.   The crafting and testing of scenarios enables the research team to understand 

different types of users and how their needs and goals might be different.  However, due to the 

limitations put on user generated engagement with the system, they may miss simple but important 

tasks about which it may be crucial to understand.   

2.9.2 Verbal Protocol Analysis (VPA) 

Verbal protocol analysis, (also known as the think aloud method) is a way of testing people and their 

actions taken towards the completion of a task or solution of a problem. The method consists of two 

stages. Firstly, the researcher collects observations through recording users’ comments by using 

think aloud protocols.  Secondly, the researcher analyzes the behaviour of the user while dealing 

with a problem. In VPA, the researcher must provide regular prompts before and, if absolutely 

necessary, during the test to encourage the participant to keep thinking aloud while performing 

tasks (Jaspers et al, 2004).  A recording of the session is made using a microphone.   

VPA has been criticized, particularly with respect to the validity and reliability of the verbal data it 

generates since the participant is in an alien environment and is being artificially prompted by the 

researcher for a description of their cognitive processes (Boren and Ramey, 2000).  Most 

interruptions by the researcher aimed at eliciting these types of information during the test should 

therefore be considered a potential source of error.   

When using this method the selection of the test subjects is crucial.  Participants must be 

representative of the typical end-user the study is focussing on.   The scenario must also be 

representative of potential real situations confronting the end-user.    

According to Jaspers (et al, 2008), the main advantages of the method are: 

 Requires little expertise to set up the test  

 It provides detailed insights related to user behaviour  
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 It provides quicker responses when compared with other methods 

 Doesn’t add to cognitive load of an evaluation as simultaneous interacting and talking is 

relatively natural to most (Marsh and Haklay, 2010) 

And the main disadvantages are: 

 The information obtained is subjective 

 The results are strongly dependent on the recording method 

 Full content analysis of the verbal protocols can be highly time-consuming  

2.9.3 Questionnaires 

The use of questionnaires is common when measuring user satisfaction.  Kirakowski (online) defines 

a questionnaire as: a method for the elicitation, and recording, and collecting of information. The 

author suggests that questionnaires are tools which can assist in the process of eliciting information 

by starting a process of discovery in the user’s mind.   The answers given by the user are usually 

recorded in hard copy for further analysis.  Kirakowski highlights some important advantages of 

using questionnaires when performing usability research: 

 Reliable questionnaires give trustworthy feedback from the user’s point of view 

 Measures obtained from a questionnaire are independent of the system, users or tasks to 

which the questionnaire was applied 

 They are usually a quick and cost-effective method for gathering data 

The same author also mentions some disadvantages: 

 A questionnaire reflects the user’s reaction as the user perceives a given situation.  

Questionnaires are therefore more useful for gathering subjective data 

 The “seductive power of the printed number” can lead the researcher to over-emphasise the 

quantitative results of a survey.  There is a need to validate the subjective data with 

performance, mental effort and effectiveness data where available 

 In addition, in relation to assessing participants’ subjective reflections, the important 

question to ask is why?  This requires talking to the users in a friendly and open manner 
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Design of the questionnaire is the key factor in assuring the gathering of appropriate and reliable 

information.  Kirakowski recommends that open ended questions be used in questionnaires to hide 

any bias implicit in the testing scenario.  Likert scaled questions, where respondents are asked to 

rate the level at which they agree or disagree with a statement can also be used to explore 

perceptions and views of the test participants (Babbie, 2005). 

2.9.4 Interviews 

Interviews are a technique which allows the researcher to gathering subjective reactions, opinions, 

and insights into how people reason about issues (Marsh and Haklay, 2010).  A full discussion of the 

value of semi-structured interviews is presented elsewhere (see section 3.4), however, in this 

context we can add that the value for the researcher is that it provides a way to be flexible in 

response to some of the unexpected user responses that are captured by the process. 

 

2.10 Data Analysis Techniques 

This section provides an overview of the methods for analysing data generated during the usability 

testing process.  There is no straightforward correlation between collection technique and analysis 

technique.  The choice of analysis technique is based on the purpose of data collection.  Both 

quantitative and qualitative data is necessary within most usability studies. 

2.10.1 Content Analysis 

This technique is suitable for analysis of qualitative data, such as video and audio files, obtained 

from interviews etc.  This data can be transcribed and then the content analysed to identify 

significant characteristics.  Usually, an analytical coding scheme is required that is agreed upon by 

several coders.  Analytically rigorous content analysis is beyond the scope of this study since 

transcription and analysis are both highly time consuming.  Although the resulting method of 

listening for key comments and recurring characteristics is necessarily subjective, it is acceptable 

within the terms of the scope of the study and the ‘quick and dirty’ framework already outlined. 

2.10.2 Performance measures 

 Performance measures are quantitative and can be generated by recording task completion times, 

(measured against pre-defined benchmarks), task completion success rates, number of errors, 

number of repeated errors or by counting interactions with the interface such as keystrokes (Marsh 

and Haklay, 2010).  Although this method is relatively objective, there is still some element of bias 
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present through the choice of measure and the precision of the user’s task.  Other measures which 

do require some subjective analysis are observations of body language expressing confusion, 

frustration and satisfaction.  However, these measures should be treated with due caution as they 

may not be an accurate reflection of the users’ state of mind.  

2.10.3 Subjective measures 

Subjective measures can be qualitative or quantitative and are designed to measure users’ response 

to the interface, including their ease of learning, ease of use, or their preferences.  These subjective 

measures are normally user-centred and capture information which could not be generated by 

performance measures.  Questionnaires using the Likert scale are typical examples of such 

measurement tools (Sauro and Kindland, 2005; Trochim and Donnelly, 2006). 

 

2.11 Chapter Summary 

In order to assist the usability of geospatial technologies in humanitarian response, our project will 

help to establish the problems currently faced by untrained/novice users of mapping products.  We 

will look at the usability of Google Earth in particular as it is a commonly used, robust and easily 

understood interface for disseminating geospatial data between relief agencies and other actors 

working in humanitarian response (MapAction, 2008).   

Usability is a relatively old concept used for measuring the “user-friendliness” of a software 

programme. Usability studies are widely used for making products and systems easier to use and to 

identify specific user needs. ISO 9241-11 defines it in a modern and standard way.  Usability for 

geospatial technologies is a relatively new field which builds on concepts of human computer 

interaction.  When testing the usability of a virtual globe there are five aspects which should be 

measured: effectiveness, efficiency, error tolerance, learnability and satisfaction.  A number of 

frameworks, methods and techniques for data capture and analysis have been developed for 

measuring usability for different purposes.  We have identified and described those which are most 

appropriate for this study. 

The theoretical background just described is the backbone of the research methodology proposed in 

the next chapter. 
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Chapter 3 - Research Methodology 

3.1 Chapter Introduction 

This chapter contains a detailed description of the methodology applied during the empirical 

research which forms the core of this research project.  The methods chosen and steps carried out in 

order to achieve the desired outputs will be presented.  The research methodology is split between 

the two strands of the research, namely that of building a case study from semi structured 

interviews and usability testing of a virtual globe with appended educational materials.  The specific 

methodologies employed will be handled in turn but first the mixed method approach used in this 

study is discussed. 

 

3.2 Research Questions Addressed 

K. Is it possible to measure the usability of geospatial technologies for novice users in 

humanitarian response? If so, what are the most suitable methods, metrics and techniques 

for this purpose?  

L. Are there usability/humanitarian standards that can be used to support usability 

measurement of virtual globes in humanitarian response? 

 

3.3 Mixed Method Methodology 

The relative values and functions of qualitative and quantitative research have been debated 

extensively.  This section is intended simply to present the foundations for the particular methods 

used in this study described in later sections. 

Underlying the positions taken by any debate over the relative value of qualitative and quantitative 

research are certain epistemological assumptions (Trochim, online).  The quantitative approach label 

is used to encompass a variety of epistemologies and methods, particularly those labelled 

traditional, positivist, hypothesis-based, experimental, or empiricist.  Similarly, qualitative 

approaches may be constructivist, naturalistic, post-structural, interpretative, or phenomenological 

(Patton 1990; Creswell 1994).  However, there are many fundamental similarities in the two 

approaches and, fundamentally, the common goal of all researchers is to produce credible and 

useful results.   Quantitative methods apply particularly to studying performance and measuring 

efficiency.  Qualitative methods derive deeper information about processes (a series of actions or 
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events) and meanings (including feelings, perceptions, and knowledge).  Qualitative methods are 

most appropriate when particulars on a topic such as a case study are desired; when a few 

participants’ thoughts can add depth or breadth to the research; and when questions demand more 

of participants, such that responses are broader (Patton 1990; Suchan and Brewer, 2000).  Albert 

Einstein is said to have kept a note on his office wall which sums up the required mindset succinctly: 

‘not everything that can be counted counts, and not everything that counts can be counted’.   

 

3.4 Haiti Case Study - Semi structured interviews 

The approach to interviews in this study was adopted because it was felt that experience of talking 

directly to actors in this field at the start would contribute ideas which would feed into the study 

design.   It is considered undesirable for a student to simply jump from a literature review on a topic 

of interest to researching a proposal complete with theories and hypotheses based on current 

thinking (Trochim, online).  Discussing the issues involved in such a recent event enabled the 

research to approach the topic from an informed not preformed perspective.   

Interviewing is a technique for gathering information by talking to respondents directly.  Structured 

interviews have a pre-defined set of questions and expected responses.  Semi-structured interviews 

permit the interviewees to provide additional information; this form of inquiry may stick to a set of 

questions without pre-defined expectations of specific answers and it allows the interviewer to 

pursue paths of enquiry which spring from those answers (Bowman et al, 2002). 

Semi structured interviews generate a wealth of potential data to be organised and mined for 

meaning.   Generalising from such data can be a challenging endeavour.  However, one of the key 

benefits is that the researcher is able to describe the phenomena of interest in great detail, in the 

original language of the participants.  Interviews can be edited heavily so that they ‘tell the story’ 

more comprehensively than any single respondent can or would have done.  This is a blessing as well 

as a curse as it is necessarily subjective as an approach (Suchan and Brewer, 2000).   

3.4.1 Specific steps taken for Haiti Case Study 

For the purposes of researching this topic, 22 interviews were conducted over the period 21st July to 

6th September.  The initial contacts gathered for this study resulted from discussions with John 

Bevington of ImageCat Inc.  Following identification of key potential respondents a list of contacts 

was generated and initial contact was facilitated.  However, it should be emphasised that the study 

took an impartial stance from that of ImageCat Inc and indeed the majority of the eventual 

respondents were generated through subsequent web research and contacts made via previous 
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respondents.  The respondent names, affiliation and role during the response are detailed in 

Appendix 2. 

There are as many perspectives on an issue such as usability as there are respondents so it is crucial 

to be selective in arranging interviews in order to make maximum use of the resources available.  At 

least two respondents from the VGIS, NGO, UN agency and data processing communities were 

selected.  In addition, arrangements were made to conduct formalised interviews with local Haitian 

staff working for Save the Children, during a training session organised by Soso Bagashvili on 19th -

24th August 2010.  A questionnaire was prepared in English and translated into French (see 

Appendices 3.1 and 3.2), however due to technical issues related to internet connectivity this proved 

impossible.  It is therefore regretful that there are no local Haitian voices included in this survey, a 

situation which is a significant limitation on the findings contained within. 

 

 

3.5 Usability Testing 

The study aimed to investigate how usable Google Earth would be for novice users carrying out a 

hypothetical, yet realistic humanitarian information gathering task with and without any educational 

materials being presented beforehand. 

The research approach was guided by the results of the literature search described in section 2.6 as 

well as the insights gathered from the case study investigation presented in the next chapter.  The 

choice of Google Earth (GE) as the tested VG was due to its simplicity and robustness for use in such 

a test.  Moreover, the popularity of GE and common practice in the field (MapAction, 2008) mean 

that it is an appropriate proxy for a potential custom GIS which could be produced for actual 

implementation.  The tests therefore are an important demonstration of the usability testing process 

rather than an actual evaluation of GE as a decision support tool. 

The choice of novices as the study’s focus user group was made due to the hypothesis that simple 

GIS tools to make effective dissemination of geospatial data possible are already available.  From the 

research carried out on the disaster in Haiti it seems clear that a) there is an increased availability of 

geospatial products and that this trend is likely to continue, b) there is still a need for paper maps for 

making strategic decisions in the response phase, c) first responders and search and rescue teams 

are typically made up of local people with little or no background technical geospatial background. 

The foundations of empirical software engineering are based on the application of an iterative 

enhancement approach (Basili and Turner, 1975).  While many studies suggest that the majority of 
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usability issues will be observed with the first five participants (Lewis, J. R., 1994; Nielsen, J. & 

Landauer, T., 1993; Virzi, R., 1992) other studies state that five participants are not enough (Molich, 

R., et al., 1998; Spool, J., & Schroeder, W., 2001; Woolrych, A., & Cockton, G., 2001). However, Tullis 

et al (2008) states that five participants per significantly different class of users is  usually  enough to 

establish most major issues.  Jakob Nielsen takes this one step further by suggesting that, “elaborate 

usability tests are a waste of resources. The best results come from testing no more than 5 users and 

running as many small tests as you can afford” (Nielsen, online).  This suggestion fits with the ethos 

of a multi-thread project which aims to derive maximum value from limited resources with potential 

replication by humanitarian organisations borne in mind. 

3.5.1 Novice Users and Virtual Globes 

As mentioned earlier, virtual globes have proven highly successful in enabling novice users to engage 

with basic spatial data visualisation.  By applying the characteristics of the studied user group to our 

knowledge of virtual globes and usability elements, described in chapter 2, we can derive a list of 

desirable traits for the usability of virtual globes: 

 Users are easily able to develop action sequences (Norman, 2002) 

 Users always understand their position within the visualization (Gwizdka & Spence, 2007) 

 Users can manipulate visualization (e.g., zoom, pan) without serious errors (Shneiderman, 

1996; Wardlaw, 2010) 

 Users can locate information easily (Nielsen,1993; Shneiderman, 1996) 

 Users know what actions to take next with the visualization (Allendoerfer, 2009) 

 The number of actions required to complete an action, such as create a visualization, are few 

(Nielsen, 1993; Wardlaw, 2010) 

 Users can perceive the effects of their actions (Medyckyj-Scott, 1993; Norman, 2002) 

 Users can learn to use the visualization system with minimal training or outside assistance 

(Lam, 2008; Nielsen, 1993) 

 Users enjoy interacting with the system (Nielsen, 1993). 

The next step is to define the means of measuring these elements, in other words selecting the 

variables or metrics and the techniques to use. There are many obstacles to effectively measuring 

usability, however, we are able to employ the framework and techniques presented by Marsh and 

Haklay (2010) to determine the specific elements of virtual globes and the impact of educational 

materials that we wish to test.   
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Usability 

categories 

Metrics Data collection 

techniques 

Data analysis 

techniques 

Effective Map production – Were users able to 

complete the task to a reasonable 

degree of accuracy? 

Scenario  Content analysis 

Efficient Speed – How quickly did users 

complete the task? (Nielsen, 1993) 

Stopwatch Performance 

measures 

Efficient Number of steps – How many actions 

did users have to take to complete the 

task?  Were users compelled to repeat 

any actions? (Theofanos et al, 2006) 

Stopwatch / Verbal 

protocol analysis  

Performance 

measures 

Error-

tolerant 

Accuracy/Errors – How many 

erroneous actions did users make 

while completing the task? How 

serious were the errors? (Hornbӕk, 

2006) 

Verbal protocol 

analysis 

Content analysis / 

subjective analysis 

Error-

tolerant 

Disorientation – Did users know what 

actions to take?  Did users get lost in 

the system? (Gwizdka & Spence, 2007) 

Verbal protocol 

analysis 

Content analysis 

Learnable Ease of learning/Intuitiveness – How 

quickly were users able to 

comprehend how to use the system?  

How often did users ask for help? 

(Hornbӕk, 2006; Nielsen, 1993)  

Questionnaires / 

Verbal protocol 

analysis 

Subjective analysis 

Satisfaction Positivity – Did users enjoy using the 

system? Did users feel frustrated or 

disappointed by the system? (Nielsen, 

1993; ISO, 1998) 

Questionnaires / 

Interviews 

Subjective analysis 

Table 3.1 – Usability Categories, Metrics and Data Collection and Analysis Techniques 

The usability testing methodology for this research was focused on qualitative usability issues.  After 

a careful review of literature on the topic, it was realized that applying only one of the various 

testing techniques would not fulfil the research requirements.  The methodology we have used is 

therefore a combination of four qualitative usability techniques: performance tests, verbal protocol 

analysis, questionnaires, and interviews.  
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3.6 Chapter summary 

The first part of this chapter described the mixed method approach taken to quantitative and 

qualitative data collection and analysis in this study.   

The second part of the chapter presented a description of the issues involved and approach taken to 

semi structured interviews to investigate the usability of geospatial technologies in the humanitarian 

response to the Haiti earthquake 2010.  This approach was contextualised within the problematic 

framework of humanitarian evaluations. 

The final part of the chapter described the specific approach to usability testing which the study 

employs.  The choice of appropriate user group and application was described and the specific 

desirable elements to be tested were identified. Those elements correspond to the five aspects of 

usability: effectiveness, efficiency, error tolerance, learnability and satisfaction.  
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Chapter 4 – Case Study Haiti 

4.1 Chapter Introduction 

This chapter presents the results of a study into usability issues for geospatial technologies in the 

humanitarian response to the 2010 Haiti earthquake.  An exemplar is presented for each of the 

communities in order to illuminate general issues faced.  The usability issues presented are assessed 

with reference to accepted humanitarian evaluation criteria.  However each crisis and response is 

different so although generalisations are made wherever possible, it should be clear that the issues 

presented here reflect the particularities of the Haiti context.  A brief description of the interview 

process and some common concerns of the respondents are then presented before a preliminary set 

of recommendations are proposed. 

 

4.2 Research Questions Addressed 

M. Who are the users and producers of geospatial technologies in humanitarian response? 

N. What are the key factors arising from the humanitarian response to the Haiti earthquake 

which impact on usability of geospatial technologies? 

 

4.3 Context 

Haiti was a hugely impoverished country even before the earthquake struck in January 2010.  It is 

the poorest country in the Western Hemisphere with the CIA World Factbook estimating that 80% of 

the population live under the poverty line and 54% in abject poverty (CIA, online).  Other indicators 

such as life expectancy (59 years for men and 62.5 years for women) and the infant mortality rate 

(estimated at 59.69 per 1,000 births) make similarly depressing reading.  There are many 

explanations for the dismal state of Haiti and it is beyond the scope of this paper to properly 

consider them1.   

The public infrastructure of Haiti literally collapsed as a result of the earthquake.  A Post Disaster 

Needs Assessment (PDNA) report was carried out by the European Commission Joint Research 

Centre (EC-JRC), United Nations Operational Satellite Applications Programme (UNOSAT), the World 

Bank Global Facility for Disaster Reduction and Recovery (GFDRR) and the Haitian mapping agency, 

CNIGS.  The PDNA classified damaged buildings according to the European Macroseismic Scale (EMS) 

                                                           
1
 See ALNAP, 2010; Farmer, 1994; Fass, 2004; Diamond, 2005;  James, 2010; Landry et al, 2010; Oxfam, 2010  



35 
 

1998 which ranks damage on a sliding 1-5 scale with 5 indicating destruction or very heavy structural 

damage.  Among the buildings classified with damage grade of 5 were the Presidential Palace, the 

Parliament building, the Palais de Justice, the Postal Service building and the UN’s stabilisation 

mission (MINUSTAH) HQ, Hotel Christopher.  The earthquake also destroyed the CNIGS building, 

killing five staff members and its director, as well as making its comparatively comprehensive 

geospatial data and imagery holdings unavailable for immediate response, though these resources 

were later recovered or restored.   

A disaster on this scale requires a similarly unprecedented response and the geospatial community 

can be credited for mobilising quickly in the aftermath.  There is a clear sense that the event marked 

a significant change in terms of the use of “new information and communication technologies, new 

information providers, and new international communities of interest that have profoundly changed 

the way that humanitarian information is collected, shared, and managed” (US Department of State, 

2010).  The focus of this study will be on three loosely-connected communities of interest:  the 

international humanitarian community including the United Nations and INGOs; independent 

geospatial technology providers and a new group (VGIS providers) comprised of academics, 

humanitarians, ICT professionals and corporate foundations which are predominantly connected and 

coordinated online.  All three communities collated, processed, shared, and acted upon large 

amounts of digital information made available through the emergence of various web portals, 

platforms and new social networking media, such as Short Message Service (SMS) feeds, Twitter, 

Facebook etc.  Each of these communities comprises different users with different missions, needs, 

expectations, cultures, and networks.  It is important to note however that there is a lot of overlap 

between the three, and many individuals may belong to more than one or indeed all of the three 

communities. 

The first hours and days after a major natural disaster constitute a period of patchy situational 

awareness.  During this time, the situation is changing rapidly, communications are disrupted and 

most on-the-ground assessments have not yet been conducted.  In the next section, we tell the story 

of the first 30 days through the voices of some of the members of each community of interest.  

Along the way, we will identify the obstacles to proper implementation of geospatial technologies as 

they relate to novice users.   
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4.4 Users 

Organizations: UN Office for the Coordination of Humanitarian Affairs (UN-OCHA), United Nations 

Disaster Assessment and Coordination (UNDAC), USAID, US Federal Government including Military 

etc, World Food Programme (WFP), Food and Agriculture Organization (FAO), UN Development 

Programme (UNDP), UNICEF, Pan American Health Organization (PAHO), The Red Cross Movement, 

international NGOs, World Bank, EC-JRC etc  

Portals/Platforms: Virtual On-Site Operations Coordination Centre (VOSOCC), Global Disaster Alert 

Coordination System (GDACS), FAO Global Information and Early Warning System (FAO-GIEWS) 

Workstation, ReliefWeb, OneResponse, GoogleGroups, Reuters AlertNet, InterAction etc. 

Some users need information for operational purposes, i.e. planning, coordinating, and 

implementing a humanitarian response or programme.  Others may demand information to provide 

them and their colleagues with situational awareness or strategic analysis tools such as Who What 

Where (3W) maps.  Precisely because of the sheer variety of users and applications, important data 

and information needs to be harmonised to allow sharing between communities, networks, and 

platforms.  This will allow the datasets to be systematically evaluated, synthesized, and analyzed by 

multiple users across different communities for the purposes of coordination, gap analysis, 

prioritization, strategic decision-making, and the creation of a common situational awareness.  

However, despite the impressive delivery of key geospatial data, the humanitarian system’s 

response is currently partly dysfunctional, leaving many decision makers unable to access timely 

geospatial data to support decision making. 

A particular issue for Haiti, due in part to its proximity to the US, is that according to officials at 

UNDAC over 500 organizations deployed in the month following the earthquake (J. Lund, personal 

communication, 17th August 2010). Few of these organisations had been involved in previous 

disaster response work so their adherence to humanitarian norms and standards is questionable.  An 

additional problem is that their sheer numbers can make cluster meetings louder and less coherent 

as a result.  

4.4.1 Case Study Focus: The UN Humanitarian Response System 

Lessons learnt from experiences following previous earthquakes highlight the need for response and 

recovery to start immediately (O’Donnell, Smart and Ramalingam 2009).  Accordingly, the UN swiftly 

activated its UN humanitarian Cluster System to coordinate international relief activities focused on 

such sectors as food, health, water and sanitation, logistics, shelter, camp management. UNOCHA is 

responsible for coordination between twelve clusters led by UN agencies and other international 



37 
 

humanitarian actors.  Field-based clusters were also activated in Jacmel, Leogane and Petit Goave.  

The rapidity of this response was assisted by experience of the cluster system in Haiti following the 

hurricane season in 2008.  However, the UN itself was seriously affected by the earthquake.  

MINUSTAH, which consisted of approx. 9,000 peacekeeping security forces deployed throughout 

Haiti, was significantly weakened following the collapse of its Port-au-Prince headquarters and the 

death of 96 personnel.  

The UN humanitarian community first began tracking the post-earthquake situation using three UN 

OCHA-managed webportals/platforms: GDACS, VOSOCC, and ReliefWeb.  UNDAC teams and 

international search and rescue (SAR) teams were deployed in Port-au-Prince, using VOSOCC as a 

mobilisation and coordination mechanism. The UNDAC team included information management and 

GIS personnel to provide real time situation reports and various geospatial products for the 

international humanitarian response community.  UNDAC have a partnership with UNOSAT to 

provide satellite imagery for rapid damage assessment.   

Despite this, a full month after the earthquake, the UN Emergency Relief Coordinator and head of 

OCHA, John Holmes, felt compelled to criticise the UN humanitarian agencies, stating that   

despite my calls for the Global Cluster Lead Agencies to strengthen their cluster 

coordination capacity on the ground, very little progress has been made in this 

critical area.… only a few clusters have fully dedicated cluster coordinators, 

information management focal points and technical support capacity, all of which 

are basic requirements for the efficient management of a large scale emergency 

operation (Foreign Policy, online). 

A new OCHA portal, OneResponse, designed for the UN Cluster system, was launched and used to 

store and share data, information, and analysis related to each of the cluster activities.  Some of the 

clusters also set up GoogleGroups to facilitate information sharing, collaboration, and coordination 

between and within clusters.  A number of information management and humanitarian coordination 

toolkits, such as the Joint Operations Tasking Centre logistics form, Who is Doing What Where (3W) 

database, the Multi-Cluster Rapid Assessment methodology, the Displacement Tracking Matrix, 

PDNA, the Cluster meeting calendar and directories, etc. were put into operation.  The creation of 

new information systems and tools, however, does not necessarily ensure effective inter-

organizational coordination and decision making.  In order to be effective, the establishment of clear 

roles, and links between and division of labour among humanitarian stakeholders must become 

integrated into the work and decision making processes of the international humanitarian 
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responsecommunity (Binder and Grunewald 2010).  Simple geospatial tools were identified by 

respondents as a means by which effective harmonisation could effected.   

4.4.2 Key issues identified from interviews 

The following table presents the key issues identified by interviewed users with notes on the specific 

dimensions as they relate to usability for novices.  In line with accepted evaluation procedure the 

relevant Principle for Humanitarian Information Management and Exchange (HIME) for each of the 

issues is identified in the column to the right (UNOCHA, online).   

 

Issue Usability dimensions HIME 

Lack of training There was no training available during the 

response.  This is largely due to time pressures 

common to emergency response situations 

Accessibility 

Poor understanding of 

geospatial products 

Lack of explanatory support provided by 

producers exacerbated lack of pre-event training 

Accessibility 

Lack of evaluation  Time pressures make this problematic however 

there appears to have been no attempt to 

evaluate usability of geospatial products by 

humanitarian community 

Accountability 

Little harmonisation 

across different 

clusters 

Different clusters had different modes of 

response, facilities, resources, etc 

Inclusiveness 

Language barriers Most cluster meetings conducted in English, 

thereby excluding local actors 

Inclusiveness / 

Reciprocity 

Accuracy or ‘ground-

truth’ of data 

Insufficient understanding of the limitations of 

the data.  This could lead to false assumptions 

on the accuracy of geospatial products.  

Particularly a problem with the sense of 

potentially false authority attached to maps with 

an organisational logo 

Reliability 

Coordination of data Poor harmonisation of data gathering formats;  

delay in mobilisation of data gathering efforts  

Inter-operability 

Quality of data Lack of standards, norms and pre-event training Relevance 
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Issue Usability dimensions HIME 

led to valuable resources wasted on gathering 

useless or irrelevant data  

Connectivity Poor and often intermittent internet connection 

made downloading geospatial products 

problematic.  This was possibly exacerbated by 

the use of bandwidth by media agencies etc 

Inter-operability 

Symbology Divergent practices in representing symbols by 

data providers led to increased cognitive load for 

novice users 

Inclusiveness 

Disconnect between 

GIS producers and 

humanitarian 

community decision 

makers 

Lack of communication between the two groups 

on operational requirements, availability of 

products, updates etc 

Inclusiveness 

Disconnect between 

humanitarian 

community and VGIS 

producers 

Data sharing under the International Charter 

currently excludes FOSS actors, Haiti was the 

exception rather than the rule in this case 

Inclusiveness 

Predictability of 

delivery 

Because of the rapid evolution of geospatial 

technologies, humanitarian actors are unaware 

of the availability of certain products and 

consequently do not use them in their decision-

making  

Sustainability 

Turnover of staff Apparent lack of operational continuity in the 

UN OCHA GIS staff 

Sustainability 

Table 4.1 – Key Usability Issues - Users 

 

4.5 Producers – Established Data Providers 

Organisations: National agencies such as the US National Oceanic and Atmospheric Administration 

(NOAA), Data producers and vendors such as DigitalGlobe, CNIGS, Google, ImageCat, InfoTerra, 

Fortius One/GeoCommons, InSTEDD, iMMAP, ICT4Peace, ITHACA, Sahana, Frontline SMS, 

MapAction, MicroSoft, and others 
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Portals/Platforms: GoogleEarth, Services and Applications for Emergency Response (SAFER), Virtual 

Disaster Viewer, ICT4Peace Inventorization Wiki, STAR-TIDES, finder.geocommons and others 

There is a growing number of organisations which specialise in providing geospatial data used in 

humanitarian response.  Their functions include provision of aerial and space-based imagery; 

provision of value-added information such as analysis of imagery for geospatial products e.g. 

damage assessments etc; provision of delivery and support for information management tools; and 

field-based processing of available data for decision support.    

The sheer scale of the disaster, as well as perhaps the media coverage it had stimulated, provoked 

the two largest US commercial data vendors, GeoEye and Digital Globe, to provide vast amounts of 

pre- and post-earthquake high resolution (approx 50cm) satellite imagery at no cost, and Google 

promptly made this available on platforms such as GoogleEarth and GoogleMaps.  Aerial and LiDAR 

imagery was also gathered by Google, NOAA and the World Bank/ImageCat Inc.  This remotely 

sensed data was then processed to produce different value-added products for end users, including 

geometrically corrected or ortho-corrected images and DTMs.  High resolution images, both from air 

and space, were used to identify building damage and to deploy crews to the field. Together with 

relevant geospatial data layers, information on the estimated damage to bridges, roads, and other 

geographic features of interest were provided.  This information is also crucial for future planning 

and rebuilding efforts. 

4.5.1 Case Study Focus: MapAction 

A MapAction team left the UK the day after the earthquake struck.  It was originally composed of 9 

volunteers working in Port-au-Prince to support relief coordination. A second group of volunteers 

was later deployed to provide support to needs assessment efforts and cluster coordinators.  Their 

maps have proven crucial during the search and rescue phase on the ground. Numerous 

respondents suggested that they were the most effective mapping organisation on the ground.  This 

is in part due to their experience, pre-event training, established methodology and close 

collaboration with UNDAC and many of the cluster coordinators.  Their established mode of 

operation is key to their efficacy as it enables them to “hit the ground running ... *since+ if you’re 

responding during the emergency then you’ve already missed the bus” (Nigel Woof, Interview, 3 

August 2010).  One of the services provided to the humanitarian community is a kiosk set up in the 

VOSOCC tent which has paper printing and generic topographic maps used for orientation with some 

basic information, such as hospital location, where available.  In addition, a laptop is made available 

containing geospatial data and pdf maps that can be downloaded onto USB keys.  This allows 
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organisations to take data away for further processing and dissemination.  One of the key functions 

that MapAction performed in the Haiti response was the coordination of geospatial data capture.  

This role involves a great deal of judgement based on experience of the data provider and the likely 

limitations inherent in the data. 

4.5.2 Key issues identified from interviews 

Issue Details HIME 

Image processing 

capability 

Currently far behind that of image acquisition.  

Particularly a problem for LiDAR processing 

 

Timeliness 

Demand on operator 

skills and experience is 

high 

Despite advances in automated processing, 

visual checking is still often required 

 

Verifiability / 

Timeliness 

Coordination and 

communication issues 

Data collection and analysis efforts were 

uncoordinated between actors, e.g. three 

different groups embarked on disaster 

assessment without communicating their 

intentions to each other 

Timeliness 

No evaluation of 

usability 

Little follow-up with end users of data  

 

Accessibility / 

Accountability 

Lack of metadata Limitations, assumptions, date of capture etc Accessibility 

Profusion of platforms As shown in Appendix 1  there are numerous  

platforms dedicated to the Haiti earthquake 

hindering clarity of information dissemination 

Relevance 

Disconnect between 

geospatial data 

producers and end 

users 

Insufficient consultation between the two 

groups and a lack of analytical staff who 

understand both the uses as well as the 

technicalities and limitations of the data 

Inclusiveness 

Human Resources Too few GIS professionals supporting work in the 

field 

Sustainability 

 

Table 4.2 – Key Usability Issues – Established Data Providers 

 

 



42 
 

4.6 Producers – Volunteers 

Organisations: HOT, Google MapMaker, Tufts/Harvard Universities, Global Earth Observation 

Catastrophe Assessment Network (GEO-CAN), Thompson Reuters Foundation and others  

Portals/Platforms: CrisisMappers.net, SMS 4636, Ushahidi, Haiti Voices, CrisisCamp Haiti, 

CrisisCommons Wiki, Twitter, crisescomm.ning.com, blogs, etc 

Just hours after the earthquake struck Haiti, a new community of virtually connected volunteers 

affiliated with open source software platforms, academic/research institutions, consulting 

companies, private corporations, NGOs, as well as the Haitian diaspora community began applying 

new ICT applications to the earthquake response.   

Social networking media were used as a means for crowdsourcing data, information sharing, and 

collaboration. Within days, individuals from this community, with support from the US State 

Department, worked with ICT companies to establish an SMS 4636 code for the free exchange of 

information to and from Haiti. Google provided various platforms for supporting the earthquake 

response and helped develop a Person Finder application to help find and connect missing persons.  

The Thomas Reuters Foundation developed an Emergency Information System (EIS) for Haitians to 

also use to report missing persons as well as shelter and food issues (Large 2010). Similarly, Ushahidi 

utilised their information system for people to gather, extract, and plot geo-referenced data via text 

messages, email or the internet and visualise it on situational awareness products, including 

imagery-based maps and timelines.   

4.6.1 Case Study Focus: OSM/Ushahidi 

The OSM community initiated a mapping project based on current satellite images to provide 

geospatial data for rescue efforts. Updates were made hourly and a reasonably detailed map of Port-

au-Prince containing bridges, functioning infrastructure and damaged buildings was finished after 

only a few days (Heipke, 2010).  A comparison of the detail provided by MINUSTAH, OSM and 

MapMaker carried out by Muki Haklay on 18 January 2010 demonstrated that although MINUSTAH’s 

data provided “generally comprehensive coverage across Haiti (as expected) ... the volunteered 

efforts of OpenStreetMap and MapMaker provide further details in urban areas.  There are areas 

that are only covered by one of the datasets, so they all have value” (Haklay, 2010).  There is some 

debate over which dataset was core for first responders however it is clear that OSM data was a 

product that, due to its speedy delivery in simple formats was used in GPS units by SAR teams, was 

integrated into the Ushahidi platform and most of the UN geospatial data sharing platforms.   
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Figure 4.1 Map showing coverage of OSM, MapMaker and MINUSTAH datasets (Haklay, 2010) 

There are numerous though unsubstantiated reports that US authorities and other first responders 

were using these social networking platforms to carry out their emergency assistance operations (J. 

Valuch, Interview, 6 September 2010).  Although respondents brought up a variety of issues during 

interviews,  it is worth noting that for platforms such as Ushahidi and OSM, responding to 

humanitarian crises is a relatively new venture and it is clear that some mistakes will be made on the 

road to improvement.  Importantly, it seems the respondents from this community are willing to 

concede this point and have a) clarified their aims so as to demonstrate more modesty for their 

products and b) have embarked upon an evaluation process that includes online surveys and sending 

a team to Haiti in order to understand the impact the Ushahidi Haiti platform had on the crisis 

response effort (Ushahidi, online).  The OSM HOT team have also sent delegations to Haiti on fact 

finding and training missions. 

4.6.2 Key issues identified from interviews 

Issue Usability dimensions HIME 

Semantic 

Interoperability 

Different schemas for UN MINUSTAH, OSM and 

MapMaker data make it problematic for non-

technical users to combine and analyse data 

Inter-operability 

Lack of metadata A problem for all geospatial data, this is 

particularly acute for VGIS as attributing metadata 

is far from top on the list of volunteer priorities   

Accountability / 

verifiability 

Coordination with 

established 

Insufficient formalised channels for 

communication of user needs.  Incorrect 

Inclusiveness 
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Issue Usability dimensions HIME 

humanitarian actors assumption that ‘any data is better than no data’ 

Lack of analysis 

 

Little explicit information about the limitations of 

platforms, particularly a concern using social 

network derived data due to issues over coverage, 

socio-economic profile of data providers etc  

Verifiability 

Cartography 

 

Many platforms underperform in usability terms 

on use of unfamiliar terminology and presentation 

of maps 

Inclusiveness 

Repeatability 

 

Lack of inclusion within the International Charter 

for guaranteed access to satellite imagery as well 

as the varying volunteer responses to crises 

results in doubts that ‘the cloud is always there’ 

Sustainability 

Verifiability False positives and exaggeration –concern that 

the response could overwhelm the system and/or 

divert scarce resources from identified emergency 

needs of affected populations that have been 

objectively assessed by national and international 

response teams 

Verifiability / 

reliability 

Omission of non-

connected populations 

Socio-economic obstacles to accessibility of 

sending SMS or using social networking sites such 

as Twitter 

Inclusiveness 

Licensing Google argues that MapMaker data cannot be 

used by OSM because there are potentially 

commercial uses for OSM data and so it cannot be 

considered purely ‘profit-free’ 

Inter-operability 

Humanitarian norms Adherence to the principles of humanitarian 

information management and exchange - gender, 

cultural etc dimensions – are these sufficiently 

recognised by untrained volunteers? 

Accountability 

Coordination The ‘cloud’ creates difficulties by generating noise 

and blocking internet connection to users in the 

field 

Relevance 

Conflation Reconciling the positions of corresponding Accessibility 
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Issue Usability dimensions HIME 

features in different data is an issue when 

combining multiple datasets as was the case with 

OSM, MapMaker and MINUSTAH data 

Reporting norms Many platforms review their work as if wishing to 

market themselves as a single platform – 

necessary perhaps for fund / profile-raising. Risk 

of glossing over vital and enduring concerns about 

the use of ICTs in relief work  

Accountability 

Inclusion of local 

organisations 

Usually a remotely designed process which 

currently does not leverage local expertise, gain 

their input or involve them in coordination.   

Reciprocity 

Message triaging Need to categorise messages as urgent actionable, 

not urgent actionable and general notification, as 

well as clustering of messages to identify themes 

in the data 

Relevance 

 

Table 4.3 – Key Usability Issues – Volunteers 

 

4.7 Interviews 

Although there was a natural focus on issues related to the respondents’ background and particular 

area of interest, we can also identify some common themes which ran through the interviews.  

Selected relevant quotes can be found in Appendix 7.  The following points were reiterated by more 

than one respondent: 

 There were no training programmes available for novice users and local populations to learn 

how to use available geospatial products  

 None of the respondents knew of any formalised evaluation procedure carried out by their 

organisation during the response phase.  The reasons for these apparent omissions are 

generally identified as related to the stressful and extremely busy conditions which are 

common to humanitarian response.   

 All respondents agreed that GIS has many potential roles in humanitarian response and that 

there is currently under-utilisation of this potential  
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 None of the respondents had knowledge of any usability testing that had been conducted in 

relation to geospatial products 

 Many of the respondents suggested that topographical maps are most crucial in the 

response phase 

 Many of the respondents suggest that internet connectivity issues meant that physical 

sharing of data sets is crucial 

 Other key problems identified by the respondents have been incorporated into the above 

compendium of key usability issues for each of the communities of interest.   

 

4.8 Recommendations 

There are a number of key recommendations for improving the usability of geospatial products 

which this project has identified: 

 

 Evaluation of the usability of individual web-based portals and platforms, and the issue of 

their profusion, is crucial to engaging novice users in use of geospatial data  

 The vast amount of geospatial data generated during the relief phase, combined with the 

pre-disaster legacy data, needs to be harnessed and used for planning, coordination, 

monitoring and evaluation during the reconstruction and recovery phases 

 Strategic commitment and coordination are necessary both at the headquarters level and in 

the field to implement a geographic information management strategy that effectively 

supports relief through to recovery 

 Introduce and provide training in new ICT tools and information systems in advance of 

emergencies, so that they can be utilized fully and effectively when a disaster occurs. Make 

sure that these tools and technologies are inter-operable, non-proprietary, no/low-cost, self-

contained, easy-to-access, and easy-to-use 

 Just making enormous amounts of data and information available and introducing new 

technologies are not enough to ensure efficient coordination and effective decision making. 

Strong management, proper resourcing, advance training, and recognized standards and 

policies are necessary to take full advantage of collected data and information for strategic 

analysis and operational applications 

 The integration of academic and professional sources of image analysis within volunteer 

groupings such as GEO-CAN could provide a greater degree of reliability for delivery of image 

analysis  
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 Consider the potential value of a dedicated liaison resource person concerned chiefly with 

data collection and dissemination, with particular emphasis on quick training on simple GIS  

 Evaluations can and should be undertaken to identify the impact of geospatial tools.  Impact 

assessments can be performed after the emergency response phase and can use 

frameworks such as those developed for the ICT4D literature, e.g. Heeks and Molla, 2009) 

 In identifying the user community, try to assess factors which might exclude some members 

from information delivery (e.g. gender, income) 

 The value of information can only be determined by its recipient. Therefore needs and 

impact indicators must derive from the users' standpoint 

 Throughout the humanitarian response, language has emerged as an issue, whereby many 

organisations have struggled to identify staff with sufficient command of the French 

language 

 Review the current exclusion of NGOs such as OSM from access to imagery for future 

activation of the International Charter  

 

 

4.9 Chapter Summary 

The geospatial community’s response to the Haiti earthquake was, in many respects, unprecedented 

in scale and ambition. However, it is still unclear whether the delivery of such an impressive array of 

products translated into an increase in effectiveness on the ground.  Interviews with members of the 

geospatial and humanitarian communities helped to identify potential issues which have been 

compiled  for ease of comprehension.  The common issues which have most bearing on the desired 

outcome of increased efficiency of humanitarian response are related primarily to a disconnection 

between geospatial data providers and users.  Further coordination and integration between the 

communities is necessary for geospatial technologies to become part of the decision-making process 

in humanitarian response.  This process requires an impetus from appropriate and comprehensive 

evaluations of the true dimensions of the problems identified by this study.  Although standards-

raising in the humanitarian and geospatial communities as well as integration of data gathering and 

basic analysis into response procedures can provide some of the solutions to these issues, it is 

important to remember that the majority of users, i.e. the local population and government, of such 

geospatial products will not have the benefit of pre-event training.   
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Chapter 5 – Usability Test Deployment 

5.1 Chapter Introduction 

In this chapter, the practice of gathering empirical usability study data is presented.  To begin, the 

production of educational materials in the form of a tutorial video is described.  Following this, the 

deliberations behind designing the test scenario are described in brief.  Details of the methods used 

for collection of the data are then presented.  A pilot test is  described and the insights generated on 

usability testing in general are sketched out in terms of how this impacted on the full testing session.   

The chapter concludes with a description of the usability test in terms of the participant 

characteristics, the arrangements made and the environment in which the test was conducted. 

 

5.2 Research Question Addressed 

H. How might a test for usability of geospatial technologies be conducted? 

 

5.3 Usability Test Chronology 

Stage User Researcher 

1 Listen Read introduction to test according to script 

(appendix 4) 

2 Watch tutorial video demonstrating 

navigation skills 

Watch and take notes 

3 Practice navigation skills Watch and take notes 

4 Watch second part of tutorial video 

demonstrating layer control and 

how to print 

Watch and take notes 

5 Listen Read scenario and start recording audio 

6 Tackle scenario until completion Watch, take notes and keep time according 

to established milestones 

7 Respond to semi structured 

questions 

Ask semi structured questions 

8 Complete questionnaire Save screenshot of final print position and 

record times etc 
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5.4 Tutorial Video 

An educational tutorial video was produced to give users a rapid introduction to using Google Earth 

to print off a map of a specific area.  The basic controls needed to navigate, load data layers and 

print a map were presented in a short film lasting 3.03 minutes.  The film was produced using 

Camtasia Studio 7 software, using functions such as callouts (edited text snippets), title clips, 

transitions etc to improve the performance of the desired educational value of the film.  This film 

was a collaboration between the author and Richard Treves, the supervisor of this research project.  

The film briefly explained the concepts behind the use and location on the interface of layers used to 

overlay data on the map; identifying the data contained in a placemark; the use of a key as a 

reference point to understand what the map is showing; and the correct shape and format for 

printing a map which displays two points of interest.   

 

Figure 5.1 Screenshot from tutorial showing navigation skills 
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Figure 5.2 Screenshot from tutorial showing how to use and identify map key 

 

 

5.5 Test Scenario 

After a web search for appropriate materials, it was decided to use materials downloaded from the 

Haiti Disaster Response Map interface made available by Google 

(http://www.google.com/relief/haitiearthquake/).  The materials displayed the location of hospitals 

and medical centres that had been digitised by the OpenStreetMap community and disseminated by 

Ushahidi.  The two kml files, called IDP Staging Areas and Haiti Medical Facilities, were downloaded 

and packaged into a single kmz file and renamed ‘maplayers’.  A key to the hospitals and open 

spaces layers was included and the original starting location altered to zoom directly in on Haiti.  The 

materials were chosen as they reflected the availability of data in the post disaster response phase.  

It should be noted that this data had not been verified at the time of dissemination.  This however 

made for an interesting side investigation into how the validity of the data might be interpreted by 

the users. 

http://www.google.com/relief/haitiearthquake/
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Figure 1.3 Screenshot of Google interface showing Haiti medical facilities and IDP staging areas data layers 

The scenario document was read aloud and then given to the test participants (see appendix 5).  The 

basic premise of the scenario is that organisations use GIS as decision support mechanisms so that 

resources can be allocated more efficiently.  By combining the two layers displaying hospitals and 

the likely locations of makeshift IDP (Internally Displaced People) camps, users are asked to generate 

a map showing the size of the nearest camp to a given hospital, in this case the Maternite Jeanty 

Hospital.   In the interview following the test, users are asked what else they could do to provide 

support for this decision within the software.  This question was asked to see if they knew about 

other features of the software which might be useful in this situation, such as measurement of the 

area of the open space, display of different satellite images to show growth of the camp, etc. 

 

5.6 Data Collection Methods 

Before conducting the usability test, users were given information about the purpose of the test (see 

test script in Appendix 4). This information helped users to understand, in a general way, what was 

expected of them.  As described in detail in section 2.9.2, the Verbal Protocol Analysis method was 

used during the test.  Participants were informed that they would be recorded and were asked to 

think aloud while performing tasks.  By using this technique, observations could be made of the 

users while gaining audio prompts for how the users perceived the software.  While each user 
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performed the tasks, notes were made on observations of body language, in particular facial 

expressions.    

Before starting the test, the scenario was read aloud to the test participant.  The author used Free 

Sound Recorder software (http://www.sound-recorder.biz/freesoundrecorder.html) to create audio 

files of each of the participants’ verbal comments.  A stopwatch was used to note the time taken for 

performing each task as well as when completing specific milestones. 

After the participant had completed the task they were asked open-ended questions (see usability 

script in appendix 4), then asked to complete a questionnaire designed to generate both 

quantitative and qualitative data against specific metrics.  The questionnaire was designed to 

generate data on the users’ perception of the usefulness and ease of use of Google Earth for 

navigating and printing humanitarian data.  The questionnaire was designed according to the Likert 

(5-point) scale and according to the adopted criteria for the evaluation of virtual globes described in 

the methodology.  Statements were presented that were easy and understandable. The 

questionnaire consists of 4 closed-ended statements which respondents would indicate the degree 

of their agreement or disagreement, and 3 open-ended questions. All 8 users provided feedback via 

the questionnaire. The results and analysis of the questionnaire are presented in the next chapter. 

After each participant completed the usability test scenario an informal interview was conducted.  

The questions in the interview were open-ended which encouraged the users in explaining their 

view in depth after testing of Google Earth (Nielsen 1993). The researcher posed open-ended 

questions (see usability script in appendix 4) and noted down their answers and responses.  The 

interviews with participants helped to develop more of an understanding of the users’ subjective 

responses to the test and the software itself, the benefits and drawbacks of the software, and their 

opinions and the purposes for which they are using the software. 

 

5.7 Usability Test Participants 

The next step of the process was to define, select and contact appropriate participants for the 

usability testing.  Since the focus of the tests is on novice users working in a humanitarian situation, 

it was decided that no prior knowledge of VGs would be necessary for participation.  However, so 

that insights might be derived from users’ experiences, it was decided that people with an interest 

and some experience in medical facilities or humanitarian work would be preferred to provide 

appropriate simulation of motivation, definition of goals, prior knowledge of the language attending 

to the scenario and to provide consistency of response.  The users’ demographic, experience levels, 

http://www.sound-recorder.biz/freesoundrecorder.html
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educational background, physical capabilities and gender were recorded in order to analyse whether 

this had a noticeable bearing on performance.   

Although this study aimed at novice GIS users, there was an implicit assumption made in terms of 

the abilities of participants to effectively use computer systems.  A profiling question was therefore 

designed to confirm that the users conform with an average office based workers hours in front of a 

computer, thereby confirming at least a basic knowledge of IT.  Although the profiling also 

determined the status within the organisation to also exclude IT professionals, it was decided that 

rapid profiling was appropriate to this project within the framework being utilised.   

Contact was made with a key member of staff at each organisation and the testing session was 

arranged to be carried out on a specific day in 30 minute slots.   

 

5.8 Usability Pilot Test 

An iterative approach is recommended by Jakob Nielsen (online) as the best method for refining 

results.  Nielsen states that the best results from usability testing come from testing no more than 5 

users and running as many small tests as you can afford.  Therefore, it was decided to conduct a pilot 

testing session to identify any problems or possible improvements. 

Following selection of the GE functions to be tested, preparation of the tutorial and scenario and 

definition of the metrics and techniques to be evaluated, a pilot usability test was arranged.  This 

was carried out in at the London School of Hygiene and Tropical Medicine on Thursday 19th August 

2010.  A group of 5 participants, all staff or students at the institution, underwent the usability tests 

one by one.  The results of this test, although not formally presented in the thesis document, were 

used to make some minor amendments to the test documents.  Any insights or comments which 

have been included in the results section of the narrative report have been identified as deriving 

from this pilot environment. 

 

5.9 Usability Testing Environment 

The testing session took place at the International HIV/AIDS Alliance offices in Hove, East Sussex on 

24th August 2010.  A meeting room was set-up with laptop and an audio device with headphones 

and a microphone.  The test material consisted of the performance test instructions, a questionnaire 

for each participant and a usability test script.  8 users participated in the testing process, separately.  
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The pre-test explanations given to participants can be found in Appendix 4.  It was made clear that 

personal abilities were not being evaluated, and that the primary goal was to evaluate the tutorial 

and software and not the user performance. 

Halfway through the tutorial, the users were asked to pause the film, minimise the viewer and to 

take some time to explore the software’s navigation controls so that assessment over their ease 

with these controls and reinforcement of the instructions could take place.  The whole process was 

recorded, and any questions raised by participants on the software or tutorial were answered with 

prompts as appropriate.  

 

5.10 Chapter Summary 

This chapter described the steps taken in preparing for a usability test of Google Earth in a 

hypothetical scenario.  Preparations for the test included creating the scenario, producing 

educational materials, writing a script, designing a questionnaire, identifying appropriate data, 

arranging a suitable venue, contacting participants, communicating the value of the research to 

participants etc.  The description of the process shows that it is a simple methodology that would be 

quite easily replicable by other geospatial information providers wishing to assess the usability of 

their products. 

 

  



55 
 

Chapter 6 - Usability Test Results and Analysis 

6.1 Chapter Introduction 

The results from the usability tests, questionnaires and interviews are presented in this chapter.  

They are presented in line with the framework and analysis techniques explained in Section 2.6.  The 

results are both quantitative and qualitative and caveats are described where appropriate.  They are 

presented in relation to the criteria detailed in section 3.5.1 and the research question mentioned 

below.  Firstly, presentation and analysis of the performance measures for task completion is 

provided before the results of the questionnaire are presented and discussed.  Finally the content 

analysis of semi structured interviews and audio recordings are discussed.  Eight users were involved 

in the usability test in which five watched the video tutorial and three were used as a control.   

 

6.2 Research Question Addressed 

J. What are the key factors to be considered when improving the usability of geospatial 

technologies for novice users in humanitarian response, particularly in respect to the 

development of educational materials? 

 

6.3 Performance measures  

The task facing participants was broken down into 3 stages or milestones which were required for 

successful completion of the scenario.  The first milestone was to turn on the appropriate layers.  In 

practice, the researcher took a note of the time when the test participant first started to turn on the 

layers.  In two cases there was some confusion over which layers to display and so user attention 

was concentrated on this area of the screen for some time without resolution.  Only one of the 

participants failed to turn on any layer (user 4 from the control group) although she managed to 

locate the hospital and proceeded to create her own placemarks at the location where the hospital 

and nearest open space was located therefore completing the scenario, albeit in a different way to 

that expected.  The overall average for this first stage (excluding user 4) was 133secs.  Those who 

had taken the tutorial turned on the layers after an average 54secs and those that had not received 

the tutorial turned them on after an average 329secs.  In addition to comments made during and 

after the test, this clearly demonstrates that users are not aware a priori of layer functionality.   The 

results are summarised in figures 6.1 and 6.2. 
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Figure 6.1 Performance measures – Tutorial group 

 

Figure 6.2 Performance measures – Control group 
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Figure 6.3 Comparison of average performance measures - overall, tutorial and control users 

The second milestone was recorded when the test participants located the correct hospital.  Users 

completed this task in average time of 288 seconds.  The participants who received the tutorial 

found the hospital two and half times quicker at 200secs than those who did not receive the tutorial  

(507secs).  Completion of the task (i.e. printing of a map which showed the hospital and the nearest 

open space) averaged 407secs, with those who received the tutorial finishing in 263secs, and those 

who received no educational guidance finishing in 619secs.   

The data presented here provides a convincing story that the educational materials made a 

significant positive difference to the users’ speed of completing the task. However, there are a 

number of important caveats that should be added to the analysis.  Firstly, the fact that more 

participants (5) received the tutorial meant that these results might be more reliable.  Despite this, 

one would expect that there would be a greater variance in the group who did not receive the 

educational materials, as they were dependent on their prior skills and knowledge and were more 

open to chance discoveries, and were more likely to test different approaches.  For instance, there is 

more than one way to print a map and one of the control group used the file>print option.  This is in 

itself quite interesting as it shows the value of pre-training on computer software, since this is the 

standard practice for users with MS Office applications such as Word.   

6.3.1 Further limitations 

 Introduction of potential error from researcher answering direct questions.  This only 

happened on two occasions but it serves to slightly undermine the results 

 Low number of participants, so there was no way to properly control for such factors as 

gender, previous experience with similar systems and cultural background. .  Although this is 
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not seen as a crucial issue by Nielsen (online), it is worth reiterating as a concern for the 

validity of the research, as discussed later. 

 The testing participants did not include anyone older than 50 years old or anyone with a 

physical disability.  Colour blindness was not included as a factor in the test due to time 

constraints.   

 The layers were not turned on at the start of the test.  This would not be the case when 

downloading layers from a website.  However, it is also feasible that novice users would 

open GE with saved layers which might not be automatically turned on.  In addition, it is 

important to note that this is not an immediately obvious aspect of the system without the 

layers being turned on.  Finally, all layers being turned on in a data file presents a different 

set of usability issues related to the busy appearance of an interface when there is 

‘information overload’ 

 

 

Figure 2.4 Successful completion of scenario (User 4) 
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6.4 Questionnaire Results  

The questionnaires (see appendix 6) were distributed to collect quantitative and qualitative data 

from the users in addition to the observations and verbal protocol analysis method used during the 

usability test.  

The focus of the closed-ended questions was on quantifying users’ subjective opinions on GE 

usefulness and ease of use.  The first two questions asked the respondent to agree with the 

following statements: “GE is a useful resource for decision makers” and “GE is an enjoyable 

programme to use” on a 1-5 sliding scale from disagree (1) to agree (5).  As can be seen in figures 

6.4, 6.5 and 6.6, the results are predominantly positive with only user 2 (one of the control group) 

giving negative feedback.  Although this does not relate directly to the specific elements we were 

testing in the session, it was felt that this would be useful as a framing device for the scenario.   

The second set of statements were related to ease of use for GE and again asked for level of 

agreement with given statements, in this case “I know exactly how to carry out the tasks required in 

the scenario” and “GE is an easy programme to use”.  Again there is a marked difference between 

those who received the tutorial and the control group.  This difference is easier to identify when the 

responses are aggregated in the two defined question sets, i.e. satisfaction and ease of use.  Those 

who received the tutorial scored an average of 4.1 for satisfaction and 4.3 for ease of use, whereas 

the control group scored 3.7 and 3.2 respectively.  Note that the biggest difference is in perceptions 

of the ease of use.  The effect of the tutorial may be interpreted as a gentle introduction to the 

programme which specified a simple sequence of steps to achieve a desired result.  This negates the 

difficulty met by novice users of finding too many (or indeed too few) options for completing their 

goals.  The tutorial also provided a narrative voice over which explained the process at a relaxed 

tempo.  The effect of this might alter the performance of the user, making them calmer and more 

comfortable engaging with the interface. 
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Figure 6.5 Questionnaire Results - Tutorial Group 

 

 

Figure 6.6 Questionnaire Results - Control Group 
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Tablr 6.7 Aggregated satisfaction and ease of use results 

The questionnaire also asked two openended questions aimed at eliciting responses about the users’ 

overall feelings of satisfaction (or otherwise).  A selection of representative comments is noted 

below: 

Satisfying aspects 

 Ability to compare locations 

 Provides a quick and easy to understand snapshot of the area 

 Brings to light a tool I wouldn’t have thought of using.  I think GE is seen as a bit of a “toy” 

but actually I now realise it could be useful. 

 Click and drag capability makes it easy to navigate quickly.   

 Layers made it easy to identify locations of hospitals. 

 Useful to learn zoom skills etc from tutorial. 

 

Unsatisfying aspects 

 Imagery was fuzzy 

 Icons at top of the map were not clear, wasn’t sure what they did (NB this was a comment 

from the control group) 

 To ‘pan’ is a technical term which is not appropriate for a tutorial for people with not native 

English skills 

 Sometimes carried on scrolling after I’d stopped wanting it to 
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 Would be useful to have instructions for all the steps involved in a panel to the left 

 Would prefer fewer options to find placemarks 

6.4.1 Limitations of questionnaire 

 Time constraints meant that the statements were kept to only the two aspects of 

satisfaction and ease of use 

 There may be a positive bias when completing the questionnaire with the researcher 

present, even if there is no interaction at this point 

 The increased variation in scores for the control group suggests that more of this group were 

required to derive a more valid average score 

 

6.5 Verbal Protocol Analysis and Content Analysis 

This section focuses on subjective analysis of comments during the sessions and the informal semi-

structured interview conducted with each participant at the end of the session.    

There was only one participant who was not able to complete the scenario and this is discussed 

below.  Apart from this, no serious errors were made by any of the participants in that eventually 

they were able to complete the scenario, though there were some issues with navigation.  As well as 

this, 2 of the 5 tutorial group and all 3 of the control group asked themselves questions more than 

once.  This meant they were either following the verbal protocols well or were finding the actions 

required to complete the scenario challenging.  As indicated by the quantitative results, most of the 

users had a positive reaction to the interface and the tutorial and comments backing this up 

included that GE is “fairly intuitive” (user 4) and “quite logical” (user 3).   Despite this, another user 

in the pilot usability test stressed that it needed to be “instantly understandable”.  Many of the 

respondents were interested in the way in which varying data could be presented using the 

software.  

The usability tests threw up some interesting observations on the efficiency by which users were 

able to orient themselves.  A variety of alternative orientation techniques were exhibited from using 

road names/numbers, to identifying the geography of the harbourside, to using the location of 

hospitals according to the overlays.  In the pilot test, 2 of the first 3 users immediately looked for the 

search function.  We can imagine that this is typical behaviour from users which have been trained 

on Google Maps and similar geobrowsers.  However, since this scenario is meant to depict an offline 

environment with no search function within the dataset, it was decided that the search function was 
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to be explicitly denied as an option in the full testing session.  Nevertheless, it throws light on the 

fact that users do not use geobrowsers with no relevant background.  In fact, as demonstrated in the 

results of the profiling questions for our 8 users, most regular internet users have at least a passing 

knowledge of interactive computer maps having used them to locate services, get directions and 

even measure distances.  Indeed, some of the expectations that users have from their experience 

using other geobrowsers need to be met.  One user noted that “it would be useful if the names of 

the towns came up”.  This user did not look to turn on additional layers from the layers panel which 

would connect to Google’s servers to provide geolocated place names etc.   

Only one of the users from the tutorial group had significant difficulties and did not successfully 

complete the task: 

“It was a bit ‘fun’ but would be useful to have some instructions. It’s good to like, when you 

find the name of the street, it helps you to locate the place but I couldn’t read it easily.  I 

remembered that I needed to double click to zoom in and then I could see the open spaces.  

You could have the different stages, in maybe subfolders so then when you deal with one 

step, then ok, you deal with the other one, because if you put everything here then it will be 

confusing.  Then it doesn’t discourage you because if you see all these instructions you think 

oh it’s too complicated but if there’s some few sub-folders then this would be better”.   

This indicates that the user requires more guidance or a way to re-check the tutorial contents to 

refer for more help.  This user may also have found the size of the road details or the altitude at 

which they begin to appear a visual impediment.  The eventual map was the only one which did not 

show the hospital at the end of the scenario.  Notice that the  medical centres or key layers are not 

turned on. 
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Figure 6.8  User 8’s erroneous final map 

 

The two semi-structured interview questions (see usability test script, appendix 4) at the end of the 

test provided an opportunity for participants to provide instant feedback on their impressions of the 

scenario and educational materials.  The open-ended nature of the questions allowed the 

participants to provide as much detail as they felt was appropriate.  Many of the comments were 

directed positively at the simple appearance of the interface and most participants evinced 

enthusiasm at the ease of navigation.  Two participants suggested that having educational videos as 

a help function within the interface would help with speed of comprehension.  One participant 

suggested that it would be easier to navigate without the satellite image in the background.   

Control group 

Although it was necessary to reach Nielsen’s recommended 5 users (Nielsen, 1993) with the tutorial, 

it was also interesting to see the way in which novice users with no tutorial would approach the 

same task.  There were three control users and their interactions with GE produced some fascinating 

data.  Some common problems they had were with identification of the layers.  This was eventually 

solved by two of the three participants.  Other particularly striking aspects are recorded below: 

User 4 did not turn on the layers at all and instead managed to locate the hospital using visual clues.  

However it was only after zooming right out to see the entire island of Hispaniola that she could 
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then recognise where PAP was located and then start to zoom in.  She did not use double click 

although was comfortable clicking and dragging the screen.   

User 2 only used the navigation joystick controls in the right hand corner of the GE interface.  

However, perhaps counterintuitively, User 2 did not find the small icons at the top of the interface 

and instead printed using the file dropdown box.  Equally effective of course, but interesting in that 

it shows the value of pre-training since this is the common method of printing documents in 

common Office packages such as Microsoft Word.  

User 6 had great initial difficulties with the navigation controls.  Although she used the click and drag 

technique to pan, she was then unable to stop this motion and it span away for some seconds on 

three occasions.  This shows that the navigation controls are not always easily comprehensible. 

 

6.6 Validation  

This section presents a discussion of the validity of the above results.  This study has used a mixed 

methodology approach which includes both quantitative and qualitative methods. Quantitative and 

quantitative results were gathered through questionnaire and think aloud protocol while qualitative 

results were gathered through observation and interviews.  As this study depends on a 

predominantly qualitative approach, in order to assess the trustworthiness of these results, we shall 

consider the results in relation to the criteria given by Trochim and Donnelly (2006).  

6.6.1 Credibility  

This criterion is based on the assessment of the results in terms of whether the results are credible 

in the eyes of the participant (Trochim, 2009).  A stepwise approach was adopted throughout this 

study. Literature studies helped the researcher design and conduct the usability test. Interviews 

were conducted with all the eight participants and this was used to validate the credibility of this 

study.  There was only one comment which undermined the study, which was as follows: “it says 

print a map and at the moment this is basically a photograph”.  This person (user 4), one of the 

control group, recognised that the satellite imagery would not be the best format in which to print 

out a map since it would not easily effectively show roads and place names etc.  There was some 

wasted time as a result of this and at a meta level, there were some doubts expressed about the 

credibility of the scenario.  

6.6.2 Transferability  
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Transferability means that results of qualitative research can be generalised or transferred to other 

contexts, settings or populations (Trochim & Donnelly, 2006). One possible threat can be the level of 

participants’ prior knowledge of geobrowsers.  Another possible threat could be the participant´s 

educational and cultural background, although this was minimised by the participants all being of 

similar rank in the same organisation. In addition, the sample of users was quite limited, which 

means the results cannot be widely generalized.  It should be noted that the only user who came 

from a non-Western educational background fared much worse in terms of the performance 

measures.  This should be noted in terms of our expectations when working with different user 

groups. 

6.6.3 Dependability  

The notion of dependability means that the study itself is responsible for describing particular 

circumstances and/or settings which might affect the results (Trochim 2009). In this study, all users 

were from a single organisation and the usability test was performed individually in the same 

meeting room during a single day.  The set up of the room and use of hardware did not change 

during the series of sessions.  Productivity levels do vary during the day depending on such factors as 

tiredness, hunger etc.  During the usability test scenario completion, two methods of data collection 

were used; observation with time taken and VPA combined with audio recording. This provided a 

form of simple triangulation for the performance measures.  

6.6.4 Confirmability  

According to Trochim (2009), confirmability refers to “the degree to which the results could be 

confirmed or corroborated by others.”  In order to achieve this, each phase of the study was 

carefully analyzed and documented.  Following this, another researcher, who was present at the 

pilot testing session, was given all the relevant documents pertaining to the usability tests in 

advance of submission in order to play a ‘devil’s advocate’ role with respect to the results and their 

analysis.  This process enabled the research to be corroborated and any further caveats to be 

included in the analysis. 

 

6.7 Chapter Summary 

In this study, the main challenge was to find and test criteria for usability evaluation that can fit with 

geobrowsers.  There is no current standard available for evaluation of the usability of geobrowsers.  

In this respect, this study is breaking new ground.  While the study provides a useful first step in this 
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process, it is clear that there will be lessons to be learnt from this experience for future iterations.  

Key lessons include: 

 The tutorial video reduced barriers to rational investigation of the data – in effect, the users 

were less frightened to make a mistake and were more willing to try various approaches 

 Understanding a user’s cultural and educational background is crucial to developing 

educational materials 

 Testing should concentrate on specific target groups, i.e. differentiating between young, 

computer-literate humanitarian workers and older, decision-making, local populations 

 Prior knowledge/experience of Google Maps provides users with certain skills and a set of 

expectations which should be considered when designing materials which aim to build on 

that knowledge 

 Tutorial videos with links within the interface could be a good way to present educational 

materials 

 Usability testing is an appropriate method to assess geobrowsers and the impact of 

educational materials 

 5 users is a reasonable number for identification of common issues if there are no significant 

demographic, cultural, educational background differences within the group.  The control 

group should equal the same number for validation of results 

 Pre-test profiling is crucial for establishing the expected level of attainment in the test 

 Appropriate selection of participants has a significant impact on the detail of response to 

open-ended questions in the semi-structured interview 

 Due to time constraints, the semi-structured interview was kept short during this test 

however if the test were to be repeated, questions which explore the potential for the 

interface to provide exploratory data analysis functions should be explored.  For instance, a 

question such as “What else would you like to be able to do with the software to help 

support decisions made by humanitarian staff faced with this scenario” might provide 

interesting suggestions for the study team as every participant brings their own experiences 

and expectations to the test 

 

The usability test has shown the value of cost-effective, simple testing techniques to direct further 

research.  It is expected that a software development procedure could incorporate these methods 

with little additional cost but with significant benefits.  This testing procedure would be most 

effective as part of an iterative programme.  Although new participants would bring new insights, it 
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would also be useful to revisit previous participants to discover how long the skills learnt during the 

test are retained.   This testing procedure would also be valuable to compare the usability of existing 

interfaces for novices in order to determine their value.  By identifying the obstacles to effective use 

for some of the numerous interfaces available, a method for identifying the level of background 

technical knowledge required to operate the interface could be displayed at the outset, saving the 

time and patience of novices.  Finally, variations on this procedure could be used as a benchmark for 

new interfaces as usability criteria could be employed to establish whether there is any value in 

another interface being introduced.  
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Chapter 7 - Conclusions and Recommendations 

7.1 Chapter Introduction 

The experience of information overload is not limited to the humanitarian community, however the 

obvious need for rapid action in disaster scenarios makes it all the more pressing to resolve.  The 

humanitarian community is as heterogenous a ‘community’ the world is ever likely to see with 

everyone from first responders (such as local emergency services) to international actors (such as 

the United Nations) all having a stake in effective communication (Currion, 2003).  Our findings 

suggest that although geospatial technologies are providing both additional sources of information 

and a means of integrating and disseminating it, they are still not being used to a satisfactory 

degree.  This chapter clearly sets out the specific dimensions to these findings and makes 

suggestions for further action and research. 

The thesis research was focused and oriented to achieve the overall objective of investigating the 

usability of geospatial technologies in the immediate response phase following a natural disaster.  

To reach this objective, four main areas were investigated in an attempt to answer the established 

thesis research questions:  

1. Identifying the functions for which geospatial technologies can be used in humanitarian 

response and the structures, platforms and portals used for their dissemination, with 

specific reference to the Haiti earthquake 

2. Investigating the current major issues which confront effective dissemination of geospatial 

information with specific reference to usability issues for humanitarian workers with limited 

technical background  

3. Establishing the basic usability elements, metrics and techniques for measuring and 

validating the usability of simple GIS such as virtual globes 

4. Identifying the extent to which simple adjustments to a virtual globe interface can improve 

usability for humanitarian geospatial technologies for novice users  

 

7.2 Research Question Addressed 

J. How can the usability of geospatial technologies for novice users in humanitarian response 

be improved? 
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7.3 Conclusions 

After completing the thesis research the following general conclusions emerged:  

1. Geographic information can be used for a range of functions in the humanitarian response 

phase.  In the Haiti earthquake response, both formal and volunteered sources have proven 

useful however it is unclear to what extent due to a systematic lack of evaluation procedures 

2. In relation to the Haiti earthquake alone, more than twenty potential sources of geospatial 

information are currently available on the Web. Of these, the majority are virtual globe 

based applications and are mainly oriented to visualisation rather than analysis.  Google 

Earth is currently the most used virtual globe application  

3. There are a number of procedural issues related to provision of geographic information 

including licensing, conflation, provision of metadata, combination of geospatial datasets 

etc. 

4. Research into this case study has shown that many of the issues present in VGIS are 

magnified with humanitarian response, e.g. the tyranny of place; challenge of identifying 

relevant data sources; coordination issues, in this case between volunteering community 

and first responders etc 

5. Some of the most powerful interfaces are the most widely used ones due in part to their 

popularity 

6. The ability to simply print a map clearly showing road and building names is crucial in the 

early response phase 

7. There are a number of ‘fault lines’ between groups of users that should be accommodated 

into the design of web-based interfaces aimed at non-technical audience including 

familiarity with ICTs, educational and work background etc.  

8. Simple educational materials can make a significant difference to the usability of virtual 

globe based interfaces, particularly in terms of efficiency, satisfaction and learnability 

9. The measurement of usability should be considered in the design phase of any geospatial 

disaster data interface.  Cost effective techniques can be effectively used to consider the five 

aspects of usability: efficiency, effectiveness, learnability, error-tolerance and satisfaction.  

Specific metrics and techniques for data collection and analysis include performance 

measures, questionnaires, vocal protocol analysis and semi-structured interviews.  
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7.4 Limitations to the study 

1. There was no local Haitian involvement in the study.  This would have been valuable to be 

able to determine the impact and awareness of geospatial tools for first responders  

2. The severity of identified usability issues for the three communities of interest is not 

properly established by participants in the study 

3. The number of participants and iterations for the usability test needs to be greater for future 

tests although the theoretical basis and methodology for testing have been well established 

through this study 

 

7.5 Recommendations 

1. Create awareness of the potential uses of VGs based applications, by diffusing it to potential 

users in relevant media and activities, i.e. scientific and professional meetings, journals and 

conferences 

2. Establish common standards for evaluation based on common methodologies and 

categorisations2 

3. Research further into diffusion of geospatial tools to novices using ‘crowdfeeding’ 

techniques, in other words using tools which are accessible and usable for local populations 

to use in the immediate aftermath of a natural disaster   

4. Different types of users do not all need to be provided with the same properties of the 

system if they are using it for different purposes or have different technical backgrounds. 

Users could be offered a variety of choices in the main menu for different types of use 

situations or they could be profiled through the use of some quick questions when first 

logging on to an interface 

5. The level of background knowledge of users should be reflected in the terminology used 

within the applications, for example, the use of map-specific terms like ‘topology’, 

‘coordinates’, etc. is not straightforward. Interface designers should be able to respond to 

the different levels of user needs and provide the users with flexible systems  

6. Data structure and presentation of metadata should be oriented for use by particular target 

groups, e.g. first responders 

7. Develop and fully test the usability of any new interface employing  user-based methods 

                                                           
2
 See Greenough et al, 2009 Ramalingam et al, 2008 for details on prospects and challenges for humanitarian 

evaluation 
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8. Research into mixing new media with old in terms of radio broadcast etc to reach 

unconnected populations 

9. Work with humanitarian and geospatial communities to determine the severity of identified 

usability issues, whether feasible solutions can be found and where further research is 

required 
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Appendix 1 - Table showing websites dedicated to dissemination of geospatial products  

Name URL Type Features 

OCHA http://ochaonline.un.org/ 
 

UN Situation reports, directory, 
coordination tools and mechanisms 

ReliefWeb http://www.reliefweb.int/  
 

UN Maps, policies, updates, profile docs, 
appeals, professional resources 

UNITAR / 
UNOSAT 

http://unosat.web.cern.ch/u
nosat/asp/prod_free.asp?id=
52 

UN Maps, posters, pdf format 

OSOCC http://ocha.unog.ch/virtualo
socc/VOLogin.aspx 
 

UN Expert user area, media monitoring, 
virtual on-site operations 
coordination centre, map catalogues 

RedHum http://www.redhum.org/ UN Latin America region specific 
information and updates 

ALNAP http://www.alnap.org/ 
 

Academic Evaluative reports database, Lesson 
papers, links, directory 

OneResponse http://oneresponse.info/  UN GIS datasets, user guides, toolbox 

MapAction http://www.mapaction.org/ 
 

NGO Emergency mapping, rapid 
deployment of GIS professionals, wfs 
and kml feeds 

ImageCat VDV http://www.virtualdisastervi
ewer.com 

Industry Academic networking, thematic 
layers, damage assessment, 
earthquake focus 

Ushahidi http://www.ushahidi.com/ FOSS Wiki platform – SMS, email, web 
contributions from public, news 
aggregator, person finder service 

OpenStreetMap http://wiki.openstreetmap.o
rg 

FOSS Free data resource, GPS uploads, 
vibrant user community 

SAFER http://www.emergencyresp
onse.eu  

Industry  

Cluster Specific e.g. 
https://sites.google.com/site
/shelterhaiti2010/ ; 
http://www.logcluster.org/o
ps/hti10a etc 

UN Minutes of meetings, data on 
specific activities and resources from 
cluster members, guides, photos, 
stories, procedures etc 

Mission 4636 http://www.mission4636.org
/ 

FOSS Aggregated SMS alerts 

Sahana http://haiti.sahanafoundatio
n.org/prod/ 

FOSS Registries for missing persons, 
organisations, inventories, volunteer 
coordination, flexible deployment 

 

 

  

http://ochaonline.un.org/
http://www.reliefweb.int/rw/dbc.nsf/doc100?OpenForm
http://unosat.web.cern.ch/unosat/asp/prod_free.asp?id=52
http://unosat.web.cern.ch/unosat/asp/prod_free.asp?id=52
http://unosat.web.cern.ch/unosat/asp/prod_free.asp?id=52
http://ocha.unog.ch/virtualosocc/VOLogin.aspx
http://ocha.unog.ch/virtualosocc/VOLogin.aspx
http://www.redhum.org/
http://www.alnap.org/
http://oneresponse.info/Pages/default.aspx
http://www.mapaction.org/
http://www.virtualdisasterviewer.com/
http://www.virtualdisasterviewer.com/
http://www.ushahidi.com/
http://wiki.openstreetmap.org/
http://wiki.openstreetmap.org/
http://www.emergencyresponse.eu/
http://www.emergencyresponse.eu/
https://sites.google.com/site/shelterhaiti2010/
https://sites.google.com/site/shelterhaiti2010/
http://www.logcluster.org/ops/hti10a
http://www.logcluster.org/ops/hti10a
http://www.mission4636.org/
http://www.mission4636.org/
http://haiti.sahanafoundation.org/prod/
http://haiti.sahanafoundation.org/prod/
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Appendix 2 

List of Interview Participants 

Name Role Affiliation(s) Email Interview date 

Einar Bjorgo 
Head, Rapid Mapping, 
Applications and User 

Relations 

UNITAR/ 
UNOSAT 

einar.bjorgo@unitar.org  21-Jul 

Fabio Giulio Tonolo 
Environmental 

engineer 
ITHACA fabio.giuliotonolo@polito.it  21-Jul 

Guido Lemoine  Team Leader 
JRC - Global Security and Crisis 

Mgt Unit 
guido.lemoine@jrc.ec.europa.eu  21-Jul 

James Terjanian Agriculture Cluster FAO Agricluster.haiti@gmail.com  21-Jul 

Nate Smith GIS Coordinator USFDA nsmith@ofda.gov 21-Jul 

Ian Rodgers 
Emergency Response 

Advisor  
(Shelter cluster) 

Save the Children irodgers@savechildren.org 03-Aug 

Kate Chapman Key Volunteer OSM HOT kate@maploser.com 03-Aug 

Nigel Woof Chief Executive MapAction  nwoof@mapaction.org 03-Aug 

Soso Bagashvili Trainer Save the Children sbagashvili@savechildren.org 11-Aug 

Jennifer Chan Volunteer Harvard Humanitarian Initiative jlc763@gmail.com  12-Aug 

mailto:einar.bjorgo@unitar.org
mailto:fabio.giuliotonolo@polito.it
mailto:guido.lemoine@jrc.ec.europa.eu
mailto:Agricluster.haiti@gmail.com
mailto:kate@maploser.com
mailto:nwoof@mapaction.org
mailto:sbagashvili@savechildren.org
mailto:jlc763@gmail.com


84 
 

Name Role Affiliation(s) Email Interview date 

Nicole Rencoret 
Early Recovery Cluster 

Coordinator 
UNDP  nicolerencoret@gmail.com 13-Aug 

Stephane Morriseau Health cluster USAID smorisseau@usaid.gov.  13-Aug 

Emese Cseste Cluster GIS Manager 
Shelter Cluster (originally 
MapAction Team Leader)  

shelterhaiti2010.im2@gmail.com 15-Aug 

Anna Mason Volunteer MapAction  anna.mason@ucl.ac.uk 16-Aug 

Harrison Njeru GIS Coordinator UN njeruh@un.org 16-Aug 

Jesper Lund Team Leader UNDAC lund@un.org 17-Aug 

Mikel Maron Key Volunteer OSM HOT mikel_maron@yahoo.com 17-Aug 

Tom Howden Volunteer MapAction  thowdenuk@googlemail.com 17-Aug 

Schuyler Erle 
Key Volunteer / 

Consultant 
OSM HOT / World Bank schuyler@nocat.ne 21-Aug 

Rachel Wildblood Waste Mgt Consultant  Oxfam rachel.wildblood@gmail.com 29-Aug 

Yon Fernández de Larrinoa Agriculture Cluster FAO yon.fernandezlarrinoa@fao.org 02-Sep 

Jaroslav Valuch Volunteer Ushahidi j.valuch@gmail.com 06-Sep 

 

mailto:smorisseau@usaid.gov
mailto:thowdenuk@googlemail.com
mailto:rachel.wildblood@gmail.com
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Appendix 3 - Geospatial Data in Humanitarian Response - Questionnaires 

This questionnaire is to be used in an MSc project looking at dissemination of mapping products 

during the response phase (30 days) following the Haiti earthquake.  It should only take 15-20 

minutes to complete but you are asked to be as comprehensive with your answers as possible. 

Name  

Job Title  

 

Section 1 –Background 

1. To what extent do you use map based products in your decision making process during 

humanitarian crisis interventions (check the box which is most appropriate )? 

 Only for day to day navigation  

 For day to day planning 

 For strategic planning 

 Not at all 

 

2. Please tell me what you understand from the following acronyms:  

 

3. Who are the principal mapping organisations working in your field (not limited to the ones 

you worked with in Haiti) and can you briefly describe their main activities? 

 

GPS  

GIS  

KML  

UN-

SPIDER 
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4. Have you used Google Earth to: 

 Look at your house from the air 

 Select  layers using tick boxes for leisure use etc  

 Load up data relevant to your work 

 Create simple maps, or use another simple GIS to create maps e.g. Google My Maps. 

 

5.  Have you received any formal training on how to use GIS or browsers such as Google Earth? 

a) If so, please give brief details 

 

 

b) How have you used this training in the field? 

 

 

Section 2 – Haiti Earthquake Response Phase 

Please answer these questions referring to your experience during the response phase (i.e. 

the 30 days following the earthquake on January 12 2010). 

6. Briefly describe the role you had within your organisation during the response phase in Haiti 

 

7. Which mapping products were of use to you during the response phase and how did you use 

them?  Please give details of electronic and paper maps. 
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8. Please name and briefly describe all the organisations that you have worked with in Haiti 

which you would describe as mapping organisations 

 

 

9. Did you use maps in presentations during the response phase?  If so, please briefly describe  

 

 

10. Did you discuss issues with colleagues by referring to a map? 

 

 

11. Did you receive any instruction on how to use thematic maps (digital or paper)? 

 

12. What do you think was the biggest barrier to use of maps in the response phase?   

 



88 
 

 

Section 3 - Training 

13. Where on a map would you usually find the key?  Do you use keys when interpreting maps? 

 

 

14. Before this training workshop, were you aware of any GIS/map-use training that is offered 

by your organisation? Please describe 

 

 

15. How important do you think it is for you to get more training on GIS or a simple GIS such as 

Google Earth?  

 very important 

 quite important but not a priority at the moment 

 not very important 

 not important at all 

We thank you for the time spent completing this questionnaire.  We hope to use this information to help users like you get 

access to timely geospatial information in future emergencies.  If you would like to follow this up with any questions or 

further comments, please email luke.caley@gmail.com  

  

mailto:luke.caley@gmail.com
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Appendix 3.2 - Les données spatiales/cartographiques dans les réponses humanitaires – un questionnaire 

 Ce questionnaire était élaboré pour un projet Masters, qui examine l’utilisation et la diffusion de 

cartographies pendant le phase de réponse suivant le tremblement de terre en Haïti.  Le phase de réponse 

indique le période jusqu'à 30 jours après le tremblement. Le questionnaire ne prendra pas longtemps, entre 15 

et 20 minutes, mais nous vous serions très reconnaissants de fournir les réponses le plus compréhensifs que 

possible.  

Nom  

Intitulé de poste  

 

Section 1 – Contexte 

16. A quel point est-ce que vous utilisez les outils basées sur les cartographies pendant le processus de la 

prise de décision pour les interventions humanitaires et dans les situations de crises?  (cocher le case 

le plus correspondant) 

 Seulement pour la navigation quotidienne 

 Pour la planification quotidienne d’interventions 

 Pour la planification stratégique 

 Nous ne les utilisons pas 

17. Comment comprenez vous les acronymes suivants: 

 

18. Quelles sont les organisations clés dans le domaine de mapping  dans votre domaine thématique (pas 

seulement les organisations avec qui vous avez travaillé en Haïti), et pourriez-vous décrire leurs 

activités clés (en bref)?  

 

GPS  

SIG  

KML  

UN-

SPIDER 
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19. Jusqu’a présent, est-ce que vous avez utilisé Google Earth pour: 

 Visualiser votre maison  

 Choisir les couches en cochant les cases pour les objectifs de loisir 

 Ajouter les données pertinents de votre travail 

 Elaborer les cartographies simples, ou utiliser un autre SIG pour élaborer les cartographies, 

par exemple My Google Maps. 

20.  Est-ce que vous avez participé aux formations formelles sur l’utilisation de SIG ou sur l’utilisation 

d’autres navigateurs par exemple Google Earth ?  

Si oui, fournissez les détailles brefs ci-dessous 

 

 

Comment est-ce que vous avez utilisé cette formation sur la terre ? 

 

 

Section 2 – le phase de réponse suivant le tremblement de terre en Haïti.   

Répondez aux questions ci-dessous en référence de votre expérience pendant le phase de réponse 

(les 30 jours suivant le tremblement de terre en Haiti, 12 janvier 2010).  

21. Décrivez le rôle que vous avez eu dans votre organisation pendant le phase de réponse en Haïti.  

 

 

22. Quels produits cartographiques est-ce que vous avez utilisé pendant ce phase, et comment est-ce que 

vous avez les utilisé? Fournissez les détailles, en incluant détailles sur les cartographies électroniques 

et en papier. 
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23. Fournissez les noms et les descriptions brefs pour toutes les organisations que vous décririez comme 

organisations de mapping, avec qui vous avez travaillé en Haïti. 

 

 

24. Est-ce que vous avez utilisé des cartographies pour faire les présentations pendant le phase de 

réponse? Si oui, décrivez en bref.  

 

 

25. Est-ce que vous avez utilisé des cartographies dans vos discussions avec collègues sur le crise?  

 

 

26. Est-ce que vous avez reçu l’information ou participé a une formation sur comment vous pourriez 

utiliser les cartographies qui montrent les données sur les thèmes pertinents de votre travail, par 

exemple au domaine de la santé (électronique ou en papier)? 

 

 

27. Dans votre avis, quelles étaient les obstacles les plus importants contre l’utilisation de cartographies 

pendant le phase de réponse?  
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Section 3 – la formation 

28. Sur une cartographie, ou (normalement) trouveriez-vous la légende? Normalement, est-ce que vous 

utilisez  les légendes quand vous  interprétez les cartographies? 

 

 

29. Jusqu’a présent et avant cette atelier de formation, est-ce que vous étiez au courant des formations 

sur le SIG ou l’utilisation de cartographies qui sont fournis par votre organisation? Décrivez en bref.  

 

 

30. Est-ce que vous pensez que c’est important que vous participez a plus de formations sur le SIG ou un 

SIG simple comme Google Earth?  

Oui, très important  

Assez important, mais pas une prioritaire pour le moment 

Pas très important 

Non, pas important du tout 

Nous vous remercions pour votre temps pour remplir ce questionnaire. Nous voulons utiliser cette 

information pour appuyer les utilisateurs comme vous d’avoir plus d’accès, et l’accès plus vite, a 

l’information mapping pendant les crises dans l’avenir. Si vous voudriez suivre ce questionnaire avec les 

questions/commentaires, merci de contacter Luke a luke.caley@gmail.com  

Fin 

  

mailto:luke.caley@gmail.com
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Appendix 4 - Usability Test Script 

 

 

Hi, my name is Luke, and I’m going to be walking you through the session today. 

Before we begin, I am going to briefly explain the purpose of this test.  The test is designed to 

contribute to an MSc research project looking at usability issues for geospatial technologies in 

humanitarian response.  Today we are looking specifically at the ease of adoption for simple 

Geographic Information Systems or GIS, such as Google Earth for novice users.  Our research has 

found that although the technology and demand is there for the use of such tools following natural 

disasters, the reality is that people are not currently using them to their full potential.  We 

understand there are many reasons why not.  We are trying to find out if the difficulty of using these 

tools might be one of those reasons.   

We’re asking people to try using a simple GIS, in this case Google Earth, to produce a paper map that 

might be used in the field.   

The first thing I want to make clear right away is that we’re testing the software, not you.  You can’t 

do anything wrong here.  We just want to understand what users do when faced with these 

scenarios. 

As you use the software, I’m going to ask you to think aloud as much as possible.  I’m just going to 

observe what you’re doing and take notes.  If you really get stuck I will help you but we want this to 

be as realistic as possible so I’m not here to teach you how to use the software. 

Also please don’t worry about telling me if you think it could work better or if it’s confusing.  We’re 

doing this to try to learn about your experiences so I want to hear your honest reactions. 

 

Do you have any questions so far? 

Ok, before we start the test, I’d like to ask you a few quick questions. 

First, what’s your job title?   

On a typical working day, including time spent on the computer at home, how many hours do you 

spend in front of a computer? 

 0 - 3 hours 

 3 to 6 hours 

 6 to 9 hours 

 9 to 12 hours 

 More than 12 hours 

The screen should be neutral, e.g. showing the desktop 
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Have you used Google Earth to ever: 

 Look at your house from the air 

 Select  layers using tick boxes for leisure use etc  

 Load up data relevant to your work 

 Create simple maps, or use another simple GIS to create maps e.g. Google My Maps. 

What experience do you have of using interactive computer maps online?  

Thanks.  Now, I’m going to play you a short film which will give you some information about how to 

navigate in Google Earth.  It will only last 3 minutes and some of the content might be obvious to 

you but I ask you to listen and watch carefully. 

 

 

 

 

Ok, now let’s continue with the tutorial where you will learn to get information from layers and print 

a map. 

 

 

 

Thanks.  Now, I’m going to ask you to try to complete a specific task using Google Earth.  I’m going to 

read the scenario out loud then give you a printed copy. 

When you start the test, as much as possible, please try to think out loud as you go along.  I’m also 

going to ask you to not use the search function within Google Earth.  This is because it does not work 

in an offline environment, and this is what we are trying to recreate. 

 

 

 

 

Thanks, that was very helpful.   

 

 Hand the participant the scenario, and read it aloud 

 Allow the participant to proceed until you don’t feel 

like its producing any value or the user becomes 

frustrated 

 

 

 Play the tutorial video until it pauses 

 Allow users max 3 minutes to practice navigation 

skills 

 Play the tutorial video 

 Start audio recorder 
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How do you feel about the programme, now that you have completed the scenario? 

What issues or problems do you think humanitarian staff might have when using this programme? 

Do you have any questions for me, now that we’re done? 

 

 

  

 Stop the audio recorder and save the file 

 Save a screenshot of the print 

 Thank them and give them the debriefing 

questionnaire 
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Appendix 5 - Usability Test Scenario 

In the humanitarian response phase following a major disaster, it is often necessary to identify likely 

areas, such as parks and other open spaces, which will be used as temporary camps for internally 

displaced people (IDPs) in relation to their nearest medical facility.  This allows health professionals 

to predict the use of resources at particular medical facilities.  

You are working for an organisation which needs information about the likely increase in demand for 

services at a particular hospitals in Port-au-Prince, Haiti following an earthquake.   

Task 1 – Find and print a map showing the nearest open space to the Maternite Isaie Jeanty Hospital.  

1. Open maplayers.kmz file 

2. Locate Maternite Isaie Jeanty hospital 

3. Locate the nearest open space 

4. Print a map showing the two locations 

 

 

Figure 3 Location of Maternite Isaie Jeanty Hospital 
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Appendix 6 - Usability Test Debriefing 

This scenario was designed to test basic skills in Google Earth.  There would be a number of 

additional factors to consider were this to be considered true to life such as pressure on time, 

hardware issues and location, however this is to be used as an indicative guide to the usability of 

virtual globes for novice users. 

1. Google Earth is a useful resource for decision makers  

Disagree 1  2  3  4  5 Agree 

2. Google Earth is an enjoyable programme to use  

Disagree 1  2  3  4  5 Agree 

3. I know exactly how to carry out the tasks required in the scenario 

Disagree  1  2  3  4  5 Agree 

4. Google Earth is an easy programme to use 

Disagree 1  2  3  4  5 Agree 

5. If any, what were the most satisfying aspects of the programme?  Why? 

 

 

 

 

6. If any, what were the LEAST satisfying aspects of the programme?  Why? 

 

 

 

 

7. Any additional comments you wish to provide? 
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Appendix 7 – Interview Quotes 

The 22 respondents were contacted by email and asked to participate in a short semi-structured 

interview.  A doodle diary was set up to coordinate the interviews and allow for respondents to 

input their timezone thereby avoiding confusion or overlap.  The calls were predominantly made 

using Skype (a Voice over Internet Protocol (VOIP) programme) and were recorded for analysis and 

transcription using a freeware programme called SkypeRecorder (http://voipcallrecording.com/).  

Permission has been obtained to use all the following quotes, however the opinions expressed are 

not necessarily representative of the organisations they represent. 

 

There were many GIS professionals on the ground but they weren’t talking to the people who needed 

data.   There was a fundamental disconnection between the GIS professionals and the NGOs and 

cluster coordinators.  I think it comes down to language, neither side articulated what they wanted or 

what they could do clearly enough.  I think GIS can be the most useful tool in this response period.  

However GIS people may not have a full understanding of the information needs of humanitarian 

professionals. Also the humanitarians may not have a full appreciation of the use and potential of 

maps and other GIS products in their work. 

Google Earth would be great for me because it could cut down the time spent reporting ... For 

instance, sometimes a map can present a situation in a more simple and user-friendly manner than 

long-winded text.  

Nicole Rencoret - UNDP 

There is a need for baseline data to be defined before the event ... GIS is an extremely useful tool for 

real-time situational analysis but it is a very tough ask to get actors on the ground to mix data 

formats – like mixing pears with apples – when there is so much work that is pressing. 

Yon Fernandez de Larrinoa – WFP 

All the urban SAR teams were collecting GPS points and, for simplicity, we were using Google Earth as 

a key reference tool ... people are familiar with using Google Earth and are not afraid of using it.  We 

have done a lot to introduce geospatial information ... [and] on an operational level there was a clear 

utilisation of geospatial information ... but we are still at the stage where the strategic leadership do 

not have the geospatial background that one might expect.   

Right now you go out and collect the information and you pass this on to someone who does 

something with it and suddenly there is the map and you don’t understand that process ... We are 

still in a learning process ... a high number of humanitarian organisations working in relief, and 

maybe even in reconstruction and recovery, they still don’t have that mindset.   

We have tried to professionalise humanitarian work and this has become equal to getting university 

degrees and unfortunately when you do political science in university you don’t learn how to use a 

map or a GPS so we get more and more people who are less operational.  I would rather say that 

professionalization should mean that you can understand and use [these] tools. 

http://voipcallrecording.com/
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[Regarding Google Earth], I think what would be useful[since] we are all facing problems with layers 

or areas for example ...  is an easy way to click on tutoring 

We are so focussed on providing something as fast as possible but if I was to go back and try to 

understand some of the maps we made in the immediate aftermath then I wouldn’t know what to do 

with them. 

We need to look again at who needs which products where.  Currently, the product drives the process 

more than it is the request for the product. 

Jesper Lund – UNDAC 

In the first week, we were sectorising the city into areas, providing maps using what GIS data existed 

and also maps using the satellite imagery within Google Earth.  We were creating paper maps to give 

the SAR teams more information to help pick out key buildings in those areas, and to help them to 

locate and navigate around their search sector.  We did not have the capacity  to disseminate data 

beyond SAR teams until 6 or 7 days into our  deployment.  We were not able to get much data from 

the outside world during the first week due to issues such as limited bandwidth and high workload. 

As soon as we had sufficient capacity, we were supporting the OCHA Information Management team 

to produce reference maps and other maps,for instance displaying the locations of hospitals and 

clinics. Not many requests came from cluster system during this period, as they were just ramping up 

their capacity at this stage. There was a high demand for topographic maps to help agencies 

orientate themselves and to get an understanding of the administrative boundaries and where the 

hospitals were, but there were few specific requests from the clusters or from the NGOs.  One of the 

earliest requests was to get a handle on where the [IDP] camps were. The first set of ID’d camps only 

came to shape towards the end of March. I think that some of the partners would have loved to have 

access to KML versions of this camp data earlier in order to better locate the camps, and be able to 

reference them in a way which would be meaningful to other agencies. 

We do think that Google Earth is an important tool, we have been pushing for it's use with our 

Shelter Cluster partner agencies and people do seem to like using it. We wanted to offer some 

training in it to our partner agencies earlier in the emergency, but there were capacity issues 

preventing us from doing this.  

There are open source GIS systems out there that do a good job, but those people who are in the field 

are generally people without a GIS background, who may not have the time (or even the bandwidth) 

to download them and learn how to use them. The fact that Google Earth is so easy to download, 

and many people will have already used the system in their spare time, makes it to me an obvious 

solution that people would be prepared to use.  

On the internet, some Google Earth based interfaces have been designed which have a lot of 

different datasets integrated into them which can be of great use. However, there are some which 

maybe contained too much information - but it is still good to bring togethr all those datasets in one 

location.  OCHA’s OneResponse website could be a great host for this.  The functionality that you get 

with Google Earth is really good, though when you’re in a high pressure situation you’re unlikely to 

be able to sit and work through a manual, so if there were some youtube style videos, this could be of 



100 
 

great use to agencies. If there were more instructive materials that I could circulate to Shelter Cluster 

partners, such as tutorials, that would have been very useful within the context of this emergency. 

Printers are very hard to come by and satellite imagery backgrounds consume a lot of ink when 

printed, so I see Google Earth as more of an interactive tool for exploring datasets, as opposed to the 

best medium for created maps for printing.  

Emese Csete - MapAction 

Imagery providers like IKONOS and GeoEye made (60cm) imagery available very quickly after the 

disaster both through Google and made it possible for the OSM community to produce a map which 

was used by UN agencies the EC humanitarian team ... this is totally unprecedented, a situation 

where a thousand people working from the comfort of their own living room, office, bedroom 

wherever were able to make a productive contribution of labour ... to help save people’s lives.  Using 

this technology and this methodology this was never possible before.  What made the OSM so 

successful was the availability of that imagery ... however we still have to jump through hoops to get 

access to this imagery. 

Historically there was a professional class between the decision-makers and the data but neo-

geography is feeding the disintermediation of this GIS professional class.  Crisis response is an 

inherently conservative activity performed by the UN agencies and Red Cross and so on that are very 

large and very technically conservative that are dealing with hazards to people’s lives so it is not 

surprising that there will be a conservative attitude to new technical tools. 

Schuyler Erle - OSM 

The problem in the first 4 weeks was that there was no way to find out who was using the 

information we were providing from Ushahidi.  Those days the critical partners were US Coast Guard 

and Marines but they couldn’t provide reports on their actions as these are confidential/classified 

information.  That’s because we were not even a proper organisation, just a group of students. 

The first responders after the earthquake were the Haitians.  Nobody knows what the local 

population did for their own communities as they don’t have good PR to sell it to the international 

community.  The local people were frustrated by the humanitarian community response but they 

were also frustrated that people don’t know how they were able to help themselves.  They went to 

Dominican Republic to get supplies and together with the Haitian diaspora they were able to get 

some funding to help communities. 

There’s so many different imagery/maps ... it would be great if there was one place which has the 

most updated data, imagery that you can use.  It’s always confusing which is the best source for 

people like us.  Ushahidi will be a tool not for professionals but will be deployed by communities so by 

people with not much technical or GIS background.  If we could make this data more accessible for 

people like me, these amateurs who are willing to help but don’t understand all these KML or 

whatever it is, then that would be really useful. 

Jaroslav Valuch - Ushahidi 

 


