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Summary:

The increasing availability of free data and sofeyaalong with the recognition of the power of
Geographical Information Systems as an integrafodata from diverse sources and in varying
formats has led to an uptake in the use of GIS bg-expert users. However, GIS remain
complicated to use. GIS tutorials generally ineolgllowing step-by-step instructions to accomplish
a specific task, whereas GIS books often focusomeepts with no link to software packages. 1IGLU
has been built to bring these together, presentimgcepts as a simplified tutorial with links to
instructions for multiple GIS packages.
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1. Introduction

Traditionally, geographical information was proddcéy official or commercial data
providers (Goodchild in Schuurman 2009). Howeveorenrecent advances in positioning,
web mapping, mobile communications and Web 2.0 @@bibd 2007, Haklay et al. 2008,
Elwood 2009) led to increasing availability of déBudhathoki et al. 2008) much of which is
free (Coleman et al. 2009). Official datasetslamg released (e.g. the Ordnance Survey’s
‘Open Data'); academics are being encouraged to share resga@EPSRC 2011).

This increase in data is coupled with a reductiomxpertise of the users of this data (i.e.
users of Geographical Information Systems, GISprnferly, users were GIS experts with
training in spatial data management and an undetistg of GIS concepts such as error.
However, the availability of free GIS software (e@pogle Earth Builder, Quantum G)S
and access to University-wide licenses for softveareh as ESRI's ArcGfSncourages non-
specialist users to make use of GIS.

Such free data and free software is encouraging wak allow non-specialist users to take
advantage of the ability of GIS to act as an irdégr of data from diverse sources and in
different formats. Indeed, with a rising trendimer-disciplinary research (Britsh Library
2010) this is going to be more important. HowevdtS are hard to use (Davides and
Medyckyj-Scott). While training material does éxis.g. ESRI'sVirtual Campus, software-
specific learning can result in mechanistic operatvithout an understanding of underlying
concepts. Concepts can be learned from books l(erggley et al. 2011) but these do not
generally provide links as to how to accomplistk$as specific software packages. In both
cases, the needs of users outside the disciplin@I8f specialists are generally not well
catered for.

! http://www.ordnancesurvey.co.uk/oswebsite/products/os-opendata.html
2 http://www.qgis.org/
3 http://www.esriuk.com/industries/subindustry.asp?indID=21&SublD=104



This paper describes the development of IIGLU (bteve, Integrated, Geographic
Learning and Understanding) — a framework creaiea/ercome these issues.

2. The IIGLU Framework

IIGLU is an online framework, consisting of threengponents designed to take users
through a discipline-specific path towards GIS ustbnding and use. The first part of the
framework consists of an online seriesdetision flow diagramsto help users to identify
specific scenarios based on their own level of giggeand discipline. Figure 1 shows one
of the starting diagrams. Users are asked to ehadeether they wish to learn about GIS
through discipline-specific information, and if given a choice of disciplines where tutorials
have been created. Users wishing to gain an utadheliag of general GIS concepts can click
the option to the right.
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Figure 1 - Example IIGLU Flow Diagram

The flow diagrams link tgcenarioswhere the user interacts with maps, videos androth
teaching material. Information is presented inlsotaunks (tutorials, which are broken into
smaller steps) and the software is designed torensaximum usability. In contrast to
traditional tutorials, users are not required tofe step-by-step procedures (‘open this file’,
‘zoom to this location’) — instead they simply &ion ‘next’ or ‘previous’ buttons and can
focus on concepts rather than on an instructias li



Figure 2 shows Step 1 of a scenario designed todate beginners to the concepts of data
quality and why it is important to understand traata before using it inside the GIS. The
student reads the text in the grey panel, perfah@sequested activities on the map and then
clicks ‘Next’ to move to the next step of the tutorial.

Which Roads Will You Chose? (Part 5)

Sume ofthe (ssues that might el you to make & decision [nclude: iTyou know that one of ihe datasets is official and the other ane is createil by
voluriteers? O that one of the datasets is uptiated every sixweeks and the dtherwhen the valuntzers make the updates thich mzy be more
frecuentlyy? Does ithelp to know that ane could be created by digifising from satellite Images or using GPS tracking, and the otfier |s createad
from aerlal photography? Would It help you to know whish datasetis subjected ta rigorous quality control?
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Figure 2 - IGLU Web Mapping Scenario Step

Along with the text in the grey panel, scenario enal can consist of the map (as shown in
Figure 1) with both base-map layers provided (O&dogle Streets, Hybrid and Satellite),

as well as the ability to include teacher providedtor layers. For each step, different base
maps and/or vector layers can be switched on. Usarszoom in and out and pan, switch
layers on and off and find out information abowd thap data (by hovering over data with the
mouse). Buffering functionality can also be addeda map-based scenario element, to
demonstrate basic spatial analysis functionality.

A second type of interaction is provided througé thrm of a video link, where a You Tube
video can be embedded into the scenario. ThisvalldGLU to take advantage of a wide
range of available material presenting GIS concé@ftgire 3).

Which Roads Will You Chose? And the Answeris ...

I reality, pathaps neither of the free datasets ks entirely sultable forthe fask at hand, A more appropriate aption may be the Gidanance Survey's
Integrated Transport Netwark data (se8. hitp v, oron ant esurvey.qo. | dex himi), Couplingthis
with Open Street Map data, which may, depsnding on the volunteers, have a mere rapid update cycle, could provide an-appropriate solution to the
problem; The video below llusirates how his data would be used to calculale the shoriesi path o the emergency.

Previous Step8of § Next Tutorial

The distance of the adjacent vertices is calculated

by adding its distance value with the weight of each path.
3 inf inf

nf

i
4 inf inf

Figure 3 - IGLU Video Scenario Step



Additionally, links can be made to HTML text (avki$ to other HTML or online material) can be used

‘Which Roads Will You Chose? (Open Streat Map)

Roads Barmple 1 (= a Volunteered dataset— Open Street Map. Again, look at the specification documents below — s this dataset suitabie for the
task at hand? |5 your answet Infiuented if vou are rads aware that adhering tothe specification (s notcompulson? (Datag can be downlzaded
from http:
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Figure 4). This option in particular gives the rsmeo developer great flexibility in terms of
the type of material presented — it could be simplages, additional text, a document (e.g.
PDF) or more interactive HTML material. Linkseatire web pages can also be made and
these are embedded inside the IIGLU page.
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Figure 4 - IGLU HTML Scenario Step

The scenarios and the flow diagrams link to thedtliomponent of the framework, the

IGLU wiki_ which gives instructions on how to perform a spet¢ask in a named GIS, with

appropriate links to further training material.orfexample, users may wish to know how to
create a map from a file containing comma sepanafees. They are first asked to check if
the file has coordinate values in a column, ansbifdirected to the process for the specific
GIS of their choice. It is important to note thiihe Wiki does not re-create data import
instructions from scratch, but rather links to @ses provided by the specific software
vendor. However, the Wiki does highlight differesan terminology used by the different
vendors (are thelayersor themesis it achoroplethor thematicmap?). Both students and

teachers can contribute to the Wiki, which is at@@resource to bridge the gap between



concept and software, and also provides lists ofces of data and GIS packages and links
to further tutorials.

3. IIGLU Technology

The technologies underpinning IIGLU take advantafi¢he free, open source trends that
drive the need for IIGLU itself. 1IGLU is built irg the GeoDjangbframework on the
server-side, and a client-side making use of JaygScJQuery, HTML and CSS
technologies, along with a PostGl8atabase which is used to store both scenaricobnt
and spatial datasets. Web mapping is enabled gi®fenLayersframework.

GeoDjango is a framework designed to facilitatelihiédding of GIS-based web applications,
and to enable the use of spatial data on the wels based on the Django framework, a
Python based web app development framework thatongsally designed to handle fast-

moving news websites. Django offers an objecti@tal mapping capability making the

web app code database agnostic, a Model-View-Clgrtrparadigm for the structured

development of web apps, as well as an integrateglate language for the creation of html
outputs, resulting in a clear separation betweea, dade and outputs.

The OpenLayers framework is an open source JayaSlbrary used to provide web
mapping services, integrating data from Open Stvisgi and Google Maps, as well as from
the IIGLU database to offer a range of optionsdenario developers. JQuery provides a
pre-prepared library of JavaScript functions thaalde handling of events, animation and
AJAX calls.

Utilising the PostGIS database in conjunction wioDjango provides both an appropriate
method for data storage & management, as well aspthwer to perform spatial data
operations on the data. This offers an opportulaitgrovide more extensive functionality to

scenario developers — concepts such as area measurepoint-in-polygon and so forth

could be offered as tools and selected dependirigeodifferent disciplinary scenarios.

The IIGLU Wiki uses MediaWiKi software, which was originally created to drive
WikiPedia, and which is an extensively used opeth @arstomisable wiki framework. The
editing tools inside the Wiki may also already benfliar to scenario creators and students,
and extensive tutorial material is available ifuggd. Microsoft’s Visio tools are used for
flow diagram creation, offering direct embedding WTML links into the flow diagram
elements, as well as easy export to HTML pagestoading onto the IIGLU website.\

4, Using IIGLU

Two user roles exist in IGLU teachers and GIS expertsho create material, arsfludents
who use material specific to their discipline.

4.1 Teachers and GIS Experts

Teachers use IIGLU to create new flow diagrams sceharios for different contexts and
disciplines. The flexibility of IGLU means thaédchers can include existing text-based

* https://docs.djangoproject.com/en/dev/ref/contrib/gis/
> http://jquery.com/

e http://postgis.refractions.net/

! http://openlayers.org/

8 http://www.mediawiki.org/wiki/MediaWiki



material (as an HTML or PDF page), or videos ogstaom sessionse€ture castsas well
as creating their own GIS exercises using the vaseth mapping tools. They can upload
required datasets in KML format, thus adding layerthe map as required by their scenario.

Importantly, discipline-specific IGLU scenario ate®n can be done in conjunction with
specialists, with interviews leading to a case wtudhis involves the GIS expert gaining an
understanding of the other discipline, identifyitypical data used and tasks that could be
performed in a GIS. Once the tasks are identitieglse are then mapped to concepts in GIS,
and a scenario developed combining the concepltsdistipline specific context. As shown
in Figure 5, the scenarios themselves are develapeaseries of small tutorial steps. Each
step is recorded as state’which can be reused. States can also be re-ordesxjuired.
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Figure 5 - IGLU Scenario Steps — Teacher Perspecti

4.2 Students, Academics and Researchers wishingkoow more about GIS

Students, Academics and Researchers wishing tdidaise themselves with GIS first work
through the decision flow diagrams to find an appie entry point to the teaching tools.
They can then work through scenarios at their oacepmoving backwards and forwards as
required. Finally, they can make use of the infation in the Wiki to apply the concepts
learned. Depending on the entry point, only a Meagic level of internet knowledge is
assumed, with a core assumption being that theestud not familiar with GIS in any form
(although some may have used Google Maps or similar

5. User testing

As an integral part of this project, the evaluatainthe system will be conducted using a
case-control user test, including students from Ehgital Humanities MSc from the
Anthropology department at UCL, with no prior GI8okledge. Students will be divided
into 2 groups. The first group will be given a stepstep exercise to complete using a
proprietary software package (for example ArcGi¥)ile the second group will make use of
IIGLU first before doing the step-by-step GIS exsec Both groups will afterwards be
questioned about their understanding of the spatracesses they just engaged with.
Comparing results between groups should highligdrtiscant differences in understanding



of spatial concepts, between users who first ug8tdlU and others who just used a GIS
package.

6. Outcomes and Further Work

To date (November 2011) two full scenarios havenls®veloped -Water Catchmentand
Data Quality These clearly demonstrate the end-to-end vdltleeolIGLU framework, and
highlight the rich material that can be developdegmwmixing the methods used for teaching
concepts rather than basing tutorials only on magata activities. [IGLU is currently in
Alpha development, with testing (both usability dadctionality) due in 2012. It is planned
to open the tool up to the wider teaching commutotglevelop a set of discipline-specific
scenarios for use by academics and researchers.

Current functionality could also be extended tovpte a wider range of map-related options
for scenario developers including the ability tonaastrate shortest path calculations,
choropleth mapping, area and length measuremenekhss other options such as point-in-
polygon functions. In all cases, however, the meguoent for such functionality will be
based on discipline-specific needs determined bgtimgs with potential end users. The
potential to add functionality such as the abitiylink directly to external datasets, such as
those provided via Open Geospatial Consortium’s Wedp Service and Web Feature
Service standards, will also be evaluated.

Another possible avenue for further research anetldpment is the potential tracking of

student progress through the different scenaripsstdGLU could record, and compare

student state with a predefined teaching statet¢ognize and for example determine if the
student has reached the correct position on the atape correct zoom level and with the
correct layers and info boxes switched on or affatitomatically progress to the next state.
This comparison to ‘correct’ values, along with atded ability to ask questions of the
student and validate their answers, will help tsuea that student understanding of a
particular concept is reached and that they arsingaly clicking through the tutorials.

IIGLU has been developed specifically to help npaesalists from other disciplines learn

GIS concepts using material and data that wasdriamiliar to them. Given the increasing

open data and open software currently availab®, U provides the open education required
to make sure GIS is used by as wide an audieng®ssble. Users will develop a fuller

understanding of the potential of GIS software dath, and this in turn will ensure that such
tools are applied appropriately and with sciendific valid outcomes.
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