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Charting New Digital Vistas

Visualizing Economic
Development with ArcGIS

Explorer

Megan L. Webster and Andrew J. Milson

GIS in the Cloud

MNumerows educators have noved that Geographic [nformation Svsvems (GI5) is a

powerful tool for social studies teaching and learning. In fact, Joseph Kerskd, 2 lead-
ing figure In geography education, nowed, *Teaching geography without GIS is like
teaching chemistry withou the periodic table.™ Yet the use of GIS has been hampered

by issues such as the cost of the software and the management of large spatial dsta
files.” One trend thar shows great promdse for GIS in education is the move w cloud
computing. The “cloud”™ refers o a viral network that provides many users with

access 1o files, services, and applications. The advantage of the cloud i thas teachers
and seudents are able 1o acoess and interacy with up-to-date map layers and geographic
data without needing to store the data on compuvers in 2 lab or purchase expensive
solftware. The Environmental Systems Research Instituse (Esri) recently released a

G5 application called AreGIS Explorer that taker advantage of cloud computing to
deliver 3 virmaal GLS environment.” Once the Im:lpp| ication is downloaded, mudents
and teachers can interact with maps by performing common GIS tasks, such a3 adding
or subirscting layess, 2ooming in and ouat, panning, and idemifying feanures. One of
thi micet CRCITNE leateires af this ool is the ahility to capoure 3 series of maps amd

busild 5 presemiaion,

Students can use GIS to apalyze  Distribution, and Consumption; and @
geopraphic patterns discussed in class Glakal Connections.”
including politics, population, econans-
ics, mrban and rural aress, crime, bumas-  Economic Developmant in the
environment nteraction, and migrmion  Social Studies Currculum

patrerns. In addition, as srudents become
mare technalogically connecied with
mapping devices oaline and in thelr cel-
halar phomes, itis impoman to iesch them
how touse such iools iwthink spaialky.*
L this article, we describe how we ased
ArcGlS Explorer with ninth-grade geog-
raphy sdents as they stodied economic
development. Ohur projed addresied three
major social siudies themes: @ People,
Places, and Environments; @ Praduction,

The analysis of geographic and eoo-
piafic questions and issues involves a
range of daes poirces and indicators that
assist smdents in making comparisons
between countries of the world, As
siudents compare levels of economic
developnent among couniries, they gain
an understanding of the global implica-
tions of imwes such a8 conflict, poverty,
illiteracy, discae, and emvironmental
degradation. Despite the imporiance of

Socian Epwcarion

studying economic developmient im che
sicial smidies, there exists an alphabet
soup of economic indicatoss that often
comfisse of indmidace srodents (eg. LD,
MDC, and GDP) leading sudems amd
teachers to focus more on memoTiziag
termincdogy and acromyms than engag-
ing in eritical analysis and evabluation of
social seucdies data and concepts.

Given the complexity of economic
development, it is beneficial to provide
students with multiple opporiundties
throughout the school vear o apply
the concepes to their learning. As the
'h-e;mning, of the school wedE, !'.-'[n,-r_.;n
Webster assigns a Less Developed
f_-ﬂ-unlr:-' \LDAC) 10 cach of her stodents
1o research throughoue the year while
studving the AP Human Geography
curriculum, Early in the school year,
studenis Hud} the lpil:l.tl location of
their l:l:lul'llf}':ml ermvi ranmental Bactors
thar define the land within i political
borders. This includes parhering data
on the clinsate, wpography, and water
resounces, in addivion 1o borders shared
with neighboring countries. During che
unit on popualation and migration pat-
terms, siuchens investigie the carrent
populsiion and demographics of their
couniry. 35 well a5 the causes of migra-
tion boeh imternally and imternationally.
The third wnit imvolves examining the
cultwral elements within the country=—

inchucling language, religlon, folk and



popular cultare, and ethnicity snd race.
Neat, students research che political
geography of the country, including con-
flices, leaders, povernment, and elemencs
of natwonalism. Through the wnits leading
up o economic development, students
were encouraped 1o conduct rescarch
with print resources, such as atlases,
World Factbook, and Culturetramas,
as well 25 online resources, such as the
L5, Central Innellipence Agency (CIA)
Warld Factbook (www.ciageweia/
publications factbock/index htmi), the
L5, Department of Stare: Diplomacy
im Action "Country and Regions™ page
(wwrve.state.gow'ps), and Facis on File

(www.fofwebocomSubscription Default,
sip?BID=7]. All of the information su-
denes gathered up o this poing, provided
relevant background knowledge about
the country they were studying and
citablished a basis for future research. By
focusing on a Less Developed Counry,
students begin to understand the inter-
related Fsctors thar contribute to che
economic development level of various
countrics, as well as how the countries
in the LDMC category sre similar v and
different from one another.

The Visualizing Ecanomic
Develapment Praject

As students began the unit oa economic
development, we sought 10 harness
the capabilivies of AreGIS Explorer 1o
help studenis visualize abstirace eco-
nomic indicstors while also providing
an opporunity for them o critieally
examine the way in which countries are
classified a5 more or less developed. To
begin this projeo, we reviewed with
stuentsseveral economic development
indicators that are wsed to deline Mare
Developed Countries (MDCs) and Les
Developed Countries [LDCs). These
lessoms locused on developing studems’
understanding of the purpose of measur-
img economic development, the use of
this measurement 6o make comparisons
between countrics o determine patterns,
and how economic development can
progress over time. Specillcally, siu-
dents keamned abown the Unired Nations

Human Development Indes [HD), the
Cremder Development Index (GD), and
the Gender Empowerment Measure
(GEM) to develop an understanding
af how development {5 measared. To
encourage critical thinking about the
topic, we asked students 1o idenuly oeher
economic development faciors thar might
be worth measuring. in addition 1o those
establiched by the United Matlons.

Following the review of economic indi-

cators, students were sisigned & project
te b2 completed during spprozinaely
three hours of ¢lass time in 2 computer
lab st their high school. The expected
final product was a slide presentation
using the ArcGIS Explorer presentation
tool. Studenis were to determine whether
of fol their astgned country should be
comsidered less developed. They were
encosraged to explore data beyond
those uwsed by ehe Undted Mations o

consider how well the label *less devel-

oped” applied o their country. Thelr
presentation was o inclede  series of
maps they created in ArcGIS Explorer
to illustrate the development bevel of
their country. Students were expected
to explore and evaluse the wavsinwhich
labels, sach 23 Lews Developed Country,

are constrocbed and o examine alverma-

tive ways of categorizing and comparing
the economy and human well-being of
the warld's countries.

Stadents began the project by using
ArcGIS Explorer to view economic data
for their assigned coumry, We provided
them with & list of approximaiely 16
data layers.” Alier siudents viewed the
basic dats layers for their country, they
were guided io explore web resources
such as the Unived Nations Human
Dievelapment Indix (hegpeihdrundporg’
#a), which incloded links o mosi GDI

and GEM levels of development mes-

sures for exch country, and The Warld
Diarabase of Happiness websive, [heepet
worlddatabatsofhappirsissuralll. They
also wsed the search feamure of ApcGIS
Explorer o identify addicions] davs dus
meight reflect alernative perspeciives o
the developroent level of chelr country.

Followsng their exploration of data and

Blamcu/AFaiL aonn

maps, the sudents selected maps they
believed captured an importane aspect
of the development level of their coaniry.
For example, a student who was assigned
Sicrra Leone might have viewed 8 map
of child Labor by country in Africa and
derermined that the relatively high rae
in Sierra Leone was an importans facior
in the development status (See Figure
1}. Studients creared maps of indicators
that they believed 1o be importarm and
saved these as slides wing dhe ArcGIS
Explorer presentation feaure. Saudents
were insgtructed io document all rsources
used during their study in 3 Microsokt
Word document labeled "Bibliography.”
Finally. studenis created presentations
with & minimum of six slides and were
expected wo explain chedr cholboes of maps
and data when they presented their alide
shewes b the class

Students’ Learning

Iz is clear to us that the use of ArcGIS

Explorer a5 & wool for vismalizing eco-
nomic development was successful in

promaoting student learming, In the pass,
we have found that students tend 1o

memorize the labels and definiidons for
economic indicators and indices without

undersianding whart they mean or how
they are used. Rarely do students ques-
tham why 1 sct of indicators was sebecred

B0 Fepresent an abstract concept like the
standard of living or health of people
in a country, Rarcly do they coniider
how development might be uneven

within a coumry. hMoreover, it 5 com-
mon for students to rely on the maps,
graphs, and 1ables princed in their rexs

&5 the oaly way 1o define development.
Through chis project, siudents analyzed

andevaluased the labels and definitions

associated with the concept of economic

development. The visualizstion of maps

allewredd them ro make these sbstract

labels mose mesndegful and nuanced, In

the process, they thowght eritically about

questions such as “What does (v mesn

for a country to be developed?™ “To

Hﬂm&&uﬁeﬂenlunﬂf F.:m

such s vesrs of schooling, gross national

income per capia. snd bife expectancy at
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coubd actuslly see economic developement
instead of just reading about it™ One
observation we found most gratifying
was that students were able to underssand
similarities and differences of ecomomic
development between countries on a
regicnal and global level within minues.
This understanding comes more showly
whenusing the chans or graphs commen
in the textbook. Remarkably, the stu-
demns managed 1o peach the suthorsa few
functicns snd ericks that we had not yet
discovered. This fact demonsieates how
well studinis adapt when assignments
leave opportunities for them to explare
and shine in their own way. B
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