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Abstract: The papef ocuses on the most anci einaxemplified through telling a i t ual s:
geovi sual analytics story about a countecgnénic devel op

growth and weklbeing,applied in aneducatbnal setting to 1) customizegeovisual analytics application

for educational purpose, 2) improve the teaching in social science and 3) study teachers and students
experience and learningOur toolf Wor | d St atistics eXplorero with a d:
dataBank with more than 400 indicators for 12809 will help to improve the students knowledge and
understanding of a variety in national demographics, healthcare, environment anthiesinetures and

their performances over a longer time period. Teacaméght be able to, individually and together, develop

a dynamic teaching material about the progress in the world through storytelling accessed on the Web.
Students will be able to, itlh help of powerful geographical statistics, explore statistical relations on their
own. A better understanding of how educators and their students can elicit deeper user understanding and
participation by exploiting dynamic wednabled statistics visuahtion is of importance. Together with the
associated science of perceptiand learning in relation to the use of multidimensional sptiaporal
statistical data this will contribute to the research fields of geovisual analytics as well as educaéincel s

1 INTRODUCTION areas of citizens' lives, such as economic and social
development, living conditions, health, education

and the environment. Official statistics can be found

on web sites of national statistical agencies such as
Statistics Swedenwiww.scb.s¢ and international

A well-educated young population is central to the
social and economic welleing of regions and

individuals. Education plays a key role in providing organisations such as the OECD

young people with the knowledge, skills and .y oecd.org/statsporfaland the World Bank
competencies needed to participate effectively in (www.worldbank.col These are proding what is
society. Offcial statistics is a rich and important ften called information overload. Statistics have
important role in education. Official statistics though some of us know that they are in fact
published with geovisual analyticgAndrienko,  fascinating and exciting. Do teachers know about
2010) may help to improve and even change the existing public statistics and its potential fnmore
terms and structures fdearning about our society. engaging education? Probably not sufficiently.
What impacts will this have on the young Can they find them? Not as easily as statisticians
generation? tend to think. And if they eventually get to them, do
Official statistics are statistics published by they actually understand them in such a way that
government agencies or other public bodies such aghey can use them in their educational acés?
international organisations. They  provide These are issues that are dealt with in this study. It
quantitative or qualitative inforation on all major ~ concentrates on how to give our teachers innovative
tools that can make national and regional statistics
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interactive visually understandable and useable tovisualized content. We exploit our latest research
students. focusing on the most ancient of social rituals

We build upon previous rearch(Jern, 2010a f st oirryg& kel | i ng a story about
and 2010b)including our wekenabled application development over time and shape the measure of
Statistics eXplorer a platform that is emerging as a economic growth and webeing. Discoveries that
de facto standard in the statistics community for more engagingly draw us into reflections about the
exploring al communicating statistics data knowledge on how life is lived and can be

In this paper w introduce this innoviate improvedi compare natiomand local regions and in
platform for integrated statistics geovisual analysis, addition let the student dynamically participate in
collaboration and publication process facilitating this process. The effectiveness of educations rests in
storyteling aimed at producing statistical many ways upon educators to empower their
educational content in support of an automatic students to become effective learners and knowledge
authoring process. The author, in this case a teachergreatorg(figure 1) Therefae this paper also gives
should simply press a button to publish the gained report of an empirical study dfnplementing the
knowledge from a visual interactive discovery tool into an educatioal setting for teachers and
process to let the students then interact with the students use.
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Figurel: The role official statistical data can play in education. World eXplorer showing fertility rates vs. populatien age 0
14 in three linked views map, scatter plot and histogram.
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Figure 2: The teacher is the author in this storytelling loop.

The pl at f or mdmechasidmo isy tt@ok Intb a gariety of subject courses and teaching
initiated (figure2) for teacher tol) access statistical practicegKinzel & Wright, 2008) The potential for
data from the World dataBank tdhase through a educators to harvest theses powerful tools, to present
direct API interface; 2) explore and make and explore scientific data sets, ought to be offered
discoveries through trends and patterns and deriveand in focus for further investigation.
insight - gained knowledge is the foundation for 3) We think that interactivetools for teaching such
creating a story that can be 4) shared with colleaguesas GIS, visualization, computer models and
and reach consensus and trust. Visisdaleries are  animations that allow the educator and the student to
captured into snapshots together with descriptive manipulate the environment and the outcome of the
metadatand hyperlinks in relation to the analytics learning process are effective for learn{&plem, et
reasoning. The teacher can get feedback fromal. 2009) There are research and usability testing of
colleagues then adopts the story and 5) finally geovisualization tools, but there is a lack of studies
publ i shasd ofiye@!l lusi ng isa afWobund stidénts tedrmng processes. A better
embedded in educational blogs or HTML pages understanding of how educators and their students
providing students with an interactive visual can learn by and elicit better user understanding and
learning experiencaVith the ubiquitous availability  paricipation by exploiting these tools is of
of geovisual analytics the time has come to explore importance.
the possibilities for educators to incorporate these
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Figure3: World eXplorer with 3timd i nked vi ews showi ng t he -20@8ynhap, scéttereplott i | i t y
(fertility rate vs. age -A4) and time chart; comparing 4 countries Nigeria, South Africa, China and Italy. The story is
published to the right side and includes linked snapshots. Students learn that central Africa maintains a high fertility rate
(Nigeria), while Soth Africa starts in 1960 at the same level but then has a reduced trend. The students can interact and
change indicators to discover reasbekind this trend and knowledge

We are implementing these toois geovisual Publishing official statistics through assisted content
analytcs i applied in social science to help and  creation with emphasis on visualization dan
engage educators to communicate progressmetadata represents a key advantage of our
initiatives, measuring economic, social, educational, storytelling and probably has a potential to transform
health and environmental d"epments to young conditions and structures for learning.
students to Little focus has been given to make geovisual

1 9EFYAYyS (GKS &aidzRSyidaQ REanaStice teckhgldgies fusefuy amdt Sdeessible to

andunderstanding by using visual analytic storytelling educators and advanceisual presentation to

methods in an educational setting students. Nor has research in any greater extension
1 Investigate teachers experiences when using yet, tried to on uncover and specify factors that
those methods encourage or discourage deeper understanding or
1 Contribute to further development of learning with multi external representational tools
geovisual analytics for educational purposes (MERs) like the geovisual angics offer
according to the pedagogicahflings. (Ainsworth, 2006)

. . . . . World eXplorermaypromote the educator in the
The study is delimited to investigate this in all 54 5 translate information to be learned into a

public junior high schools in one municipality in - ¢ormat appropriate to the learner's current state of
Sweden. The tool will be introduced to teachers and understanding(figure 3) As far as instruction is

their studets @ge 13 15 yearsn social science. concerned, eXplorer Wilsupport the educator to
Volumes of official national and summional  gncqyrage the students to discover principles and

sta}tlstlcal data are today generat_ed by. Stat'St'Csconsistency by themselves. The educator and

offices all over the world and stored in public tudents then might be supported by the tool to

databases such as the World dataBank but not use ngage in an active dialog (i.e., Socratic learning)

as effectively as one would wish for. Research has,the content should be organized in a spiral manner

up to now, focused on tools that explore sttt o, yha¢ the student continually builds upon what they
data while methods that communicate and educateh‘,jwe already learne@®Bruner, 1966) This builds

underst_a_ndlng and knowled_ge with clarity, precision, upon the idea of learning as an active process in
and efficiency has not achieved the same attention.



which learners communicate and construct new toolkit facilitates innovative methods from
ideas © concepts based upon their current/past information and geographical visualization such as
knowledge (Vygotsky, 1986) The learner selects the choropleth map, dynamic histogratable lens,
and transforms information, constructs hypotheses,p ar al | el axes plot dAprofile p
and makes decisions, relying on a cognitive structuregraph, and pie and time glyphs, flow map (trade and
to do so. A cognitive structure (i.e., schema, mental migration) applied and customized for statistics data.
models) provides meaning and organization to Interactive features that support a spatial analytical
experiences and allows the individual to "go beyond reasoning process arapplied such as tooltips,
the information given(Bruner, 1973) n order to brushing, highlight, visual inquiry and conditioned
accomplish this, geovisual analytics must try to statistics filter mechanisms that help detecting
make connections between knowledge the learneroutliers. Data are normally preloaded with a set of
has and the knowledgebeing taught. An  basic indicators such as demographics, economic
interdisciplinary research in cognition and geovisual indicators, education statis$ etc. but the user can
analytics includes therefore pressing researchalso load external data through optional database
guestons and theoretical perspectives. interfaces such as SDMX, PEXIS or other API

solutions to be mixed with preloaded déigure 4).

In order to detect complex patterns it is convenient

2 SYSTEM IMPLEMENTATIO N to view statistics data thugh a number of different

visual representations simultaneous{figure 3,
Statistics eXplorer is based on our-hause each of which is best suited to highlight specific

developed component toolkidaa pt ed f or fe%gggg.bﬁg%f 'Ir:eril_ngk, ;ig_hlight_in? or c_ct)tlo(;lrting I
Flash basic graphics and does not require installationtmha ethm one of the linked views 1S transmitted o a
of any other software and will run anywhere. The € others

World eXplorer V4

database

Pre-loaded Data THE WORLD saK

Unicode format

Worldbank API

Data
T i o Merger
Spatial M
| anager UNICODE
Time import
Indicators =
3 *
»a L V3

mn L[] 13« emem—

B 4

- M |

“

Stories
XML

Figure 4: Statistics eXplorer provides an open data architectuflexibility. This data interface is based on a programmed
API to the World databank
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Figure5: Statistics eXplorer conceptual data model based onrémvaen what) event

The conceptual data model for our Statistics
eXplorer platform can be seen as a data cube with
three dimensions: space, time and indicators (figure
5). The spatial dimension is represented by the
regions and the indicators are various indicators
(GDP growh, elderly dependency rate, etc). Time
is the period or poinnitime to which the data refer.
The general method for finding a value in the cube
is by its position (space; time; indicator) or (where;
when; what) and fast access time is essential for
motion graphs. SpaeBme-indicator awareness
means that the data cube can be analysed and
visualized across all three  dimensions
simultaneously

3 STORYTELLING A ND
PUBLISHING

The use of geovisual analytics have in many ways
revolutionized the way we are able to experience
and explore our world. A primary target group for

our storytelling is the educators and their students.
By introducing the use of this tool in their process
of learning and knowledge construction they got the
opportunity to discover and take advantage of what

this technology offer. Our geovisual analytics
supplies possibilities for the educator to orchestrate
the educational planning and teaching. The World
eXplorer platform (World eXplorer, 2011)is
customized from our Webnabled GAV Flash
class library(Quan, 2011) pr ogr amme d
objectoriented language ActionScript and includes
a collection of innovative eapgraphic and
information visualizations ad#gx to statistics data
handling.

Storytelling, in our context, is about telling a

story on a subject, based on statistics, and related

analytics reasoning about how gained knowledge
and undestanding was achieved. Storytelling is
supported by an innovative mechanism in the
visualization toolkit that supports the capture and
storage of interactive
interactive visualizati
can be captured any time during the explorative
data analysis process in World eXplorer and
represents an important task of the authoring
analytical reasoning process. Publisher is the
application tool that imports a story produced by
Statistics eXplorer and generateg tHTML code
that represents the story with selected regions and
associated indicators. The HTML code is then
inserted into a blog or web pag@igure 6)
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Figure 6 The teacher (author) uses Statistics eXplorer to first ingatistical data, explore and make discoveries through
trends and patterns and derive insight. A teachers understanding is then the foundation for creating a story where visual
discoveries are captured into snapshots together with descriptive textdnéi fjna publaiss be y ot @l It he st ude

a AVisleto that is embedded in a web documents that now bec
3.1 Storytelling example, the teacher can attach external web links
to relevant information important to achieve a more
Storytelling withina participative web context, complete understanding of the lecture. Visual

could more engagingly draw the user into exciting  storytelling is in this scenario an approach of telling
reflections and sometimes change a perspective Mmore vital and engaging stories tbet students
altogether. The story is placed in the hands of the through interactive weknabled visualizations
students as an interactive guided learning  (figure 7)

experience with attached descriptivetadata. For

Figure 7:Visualization components available for composing a Visle



