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Desktop GIS, 2011/12

Chapter 26
South Korea: GIS Implementation Profiles
Among Secondary Geography Teachers

Minsung Kim and Sang-Tl Lee

Andrew J. Milson
Ali Demirci
Joseph J. Kerski Editors 26.1 Introduction

Recently, there has heen dramatic development in Geographic Tnformation Systems
(GIS} and increasing applications of GIS to geography education. Rescarchers have

.
considered GIS as a teaching tool because of its reported benefits in students” learn-
n e rn a I 0 n a : 2003; Bednirz and van der Schee, 2006; Paterson, Reeve,
g in South Korea also have become interested in incorporal-
. ing GIS in education (e.g., Jung & Kim, 2006; Kim, 2007; Lee, Kim, & Ban, 2008).
Pe rS e Ct I VeS 0 n Sinee GIS-related content is discussed in geography textbooks and GIS in Korean
saciety is becoming widespread, geography educators accordingly have mmed their
autention 1o GIS. However, the incorporation of GIS in education, esp y at the
level, is at an incipient stage in South Korea, Only a few

2 secor v
Tea Ch I n a n d teachers are beginning to consider the use of GIS in the classroom.
This chapter consists of three parts. First. contexts of education in South Korea
. " 5 are described through three aspects: (1) the position of geography in secondary edu-
Lea rn I n W Ith G | S I n cation and the portion of GIS content in the geography curriculum, (2) geography
g ondary education, Second, the preparedness of South Korean schools to use GIS in
their classrooms is explored. Finally, opp ities and chall in impl ing
S e CO n d a ry Sch 0 0 I S GIS into secondary education are discussed.

teacher cenification procedures, and (3) rescarch trends associated with GIS in sec-
26.2 Educational Contexts of South Korea

26.2.1 The Position of Geagraphy in Secondary Education
and GIS Content in the Geography Curriculum

The educational system in South Korea consists of pre-school, primary, secondary,
and higher education. This section introduces the geography portions taught in

& Springer M. Kim ()
—_ Texas A&M University, College Sation, TX, USA
c-mail: minsungkim @neo.tamu.cdu

AT Milson et al. eds.), Inermational Perspectives an Teaching and Lewrning 233
with GIS in Secondary Schools. DOT 10.1007/978-94-007-2120-3_26,
© Springer Science + Business Media B.V. 2012
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GSS, 2016/17

© Geography 2017

Minsung Kim, Daeheon
Cho, Sang-ll Lee and
Jungyeop Shin

ABSTRACT: This article describes the development
of an casy-to-use, web-based, time-deographic
wisualisation tool called the Time-Geographic
Interactive Framewark (TGIF). The article sets the
context of the tool's development into the wider
context of lime-geography research and the use of
wel-based applications in GIS, for instance, in
geoyisuallsation work, The article fllustrates how this
powerful platform enables users to incorporate
various Interactive text, Image and audio data to
explore time-geographic paths individually, in groups
and as a whole class. We demonstrate that the TGIF
is a versatile tool for a broad range of research
topics, including emotional geographies and
environmental education. The final section describes
how university students responded ta & smalkscale
survey on the TGIF. The survey participants indicated
the usefulness of the tool for visualising time-
geographic paths and for enabling them to
understand the relevani social meanings of these
paths. The students participating in the survey also
indicated that the TGIF could possibly be used
effectively in secondary education too. We conclude
with & summary of future research and development
of the Framework.

Geography V

Since its initial conceptualisation by Hagerstrand
(1970}, the notion of “time geography” has received
considerable attention from numerous flelds (see
€.g. Hill, 2014). Giddens (1984}, in his
structuration theory, for example, nated that sacial
strugture is produced and reproduced in the
everyday practices thal are examined by time
geography (Lippuner and Werlen, 2009); therefare,
the time-geagraphic perspective illustrates the
Importance of rautine in daily life.

In acknowladging the utility of time geography,
attempts to provide improved visualisations of
Hagerstrand's (1970) time-space paths have been
made. One widely recognised application is Kwan's
(2008} th aguanium: a

rectangle in which individual movements are
visualised using place (the x and y axes) and time
{the z axis} variables; and other diverse
modifications have been proposed. The majority of
these modified time-geographic visualisations are
based on commercial, offthe-shelf GIS
applications. Despite its appealing functions,
commercial GIS. is not easily accessible to the
public because it requires sophisticated hardware
and complicated Interfaces as well as being costly.
To address these problems, we developed a time-
geographic visualisation tool called the TGIF (Time-
Geographic Interactive Framework). The TGIF uses
Google Maps and Google Earth as its main
platforms, Google taols are freely available and do
nat require expensive hardware to run. They also
provide a userfriendly and interactive Interface,
which s essential for contemporary geovisual
Isation (MacEachren and Kraak, 2001) and for the
adoption of online tools for educational purposes
(Milson and Earle, 2007; Kim et al., 2013).

This article describes the development of the TGIF
and its benefits and potential applications. The
development of tools for interpreting dynamic, time-
spatial dala is central to the contemporary field af

il soience (Gl Sui and
Goodchild, 2011). In the Web 2.0 era, users
themselves are active producers of information
(Haklay et al., 2008; Hudsen-Smith et ai., 2009),
The TGIF responds to this widespread trend.
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John Snow
(1813~1858)

https://en.wikipedia.org/wiki/lJohn_Snow



A MEA
Charles Cheffins
(1807~1861)

https://archive.org/details/b28985266/page/n3/mode/2up?view=theater
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Structured data

Characteristics

Predefined data models
Easy to search
Text-based
Shows what's happening

Resides in
Relational databases
Data warehouses
Stored in

Rows and columns

Examples

Dates, phone numbers, social
securi‘ry numbers, customer
names, transaction info

https://levity.ai/blog/structured-vs-unstructured-data

Unstructured data

o

I
——
I
—
Characteristics

No predefined data models
Difficult to search
Text, pdf, images, video
Shows the why

Resides in
Applications
Data warehouses and lakes

Stored in

Various forms

Examples

Documents, emails and messages,
conversation transcripts, image files,
open-ended survey answers

Semi-structured data

o o
I—E—l
0 0

Characteristics

Loosely organized
Meta-level structure that
can contain unstructured

data
HTML, XML, JSON

Resides in
Relational databases
Tagged-text format

Stored in

Abstracts & figures

Examples

Server logs, tweets organized
by hashtags, emails sorting by
folders (inbox; sent; draft)

7
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DIKW 1| ct0l &

https://en.wikipedia.org/wiki/DIKW_pyramid



Data Science Process
Exploratory
l — 7| Data Analysis
Raw Data Data Data
Collection Processing | Cleaning
i Modeling
1 \,
Visualization Decision
2 and Reporting Making
Real World

= 59
— TT

John Tukey

(1915~2000)

https://en.wikipedia.org/wiki/John_Tukey https://medium.com/@ajaymaurya_72779/basic-questions-on-eda-analysis-for-data-science-ec61ddab61d6



https://commons.wikimedia.org/wiki/File:Data-Science-Landscape.jpg



Open
Science

Open Data

Open
Educational Open Source
Resources

Open
Science

Open

Open Access Methodology

. Open Peer

Review

https://www.openscience-maastricht.nl/the-open-science-mission/



What is FAIR DATA?

e ® " ® 8 8 80 8Nt s e e

Data and supplementary materials have
sufficiently rich metadata and a unique

and persistent identifier.

® & 8 08 9 00 0 800 008"

Metadata use a formal, accessible,

shared, and broadly applicable language

® 5 0 8 880 800 e e

for knowledge representation.

FRUFER

* 5 6908 08 % 0 08 088800008 SO e eE

https://libereurope.eu/article/fairdataconsultation/
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Metadata and data are understandable
to humans and machines. Data is

deposited in a trusted repository.

Data and collections have a clear
usage licenses and provide accurate
information on provenance.
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INITIATIVE
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https://cloud.google.com/apigee/docs/api-platform/tutorials/create-api-proxy-openapi-spec?hl=ko



https://en.wikipedia.org/wiki/Open_Source_Initiative
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QNTLR f-lmter Grafana
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- 0 Y7 containers ) i wyesmsnoen Rabbit muletk redis
gé?@ MESOS 4 ; T TensorFlow “%~ FABRIC @ - @L PostgreSQL
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l Coral @ Eg\ Knng qﬂﬂby + _yg_ e Foicibase O Lo

: ’ ) Apache Tomcat Two =
Beted &l Caddy Knative \\YWorDPRrESS
6 CockroachDB

N ¥
: 2 ¥, ) remine Drupal
Mare: www.ibm.com/community/z/open-source-software/ %/ P Memcached

https://community.ibm.com/community/user/ibmz-and-linuxone/blogs/javier-perez1/2021/03/30/the-growing-ecosystem-of-open-source-software-for
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REUSE
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R q’EN LICENSE
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https://blogs.oregonstate.edu/inspire/2021/11/15/open-educational-resources-for-language-teaching-and-learning/




REPEATABILITY

REPRODUCIBILITY




https://r2bit.com/gpt-quarto/setup_reproducible.html



https://ttw-rtd.readthedocs.io/en/latest/reproducible-research/reproducible-research.html



https://velog.io/@eldoradodo/an96ydx7



Building
reproducible
analytical pipelines
With R

Bruno
Rodrigues

The R Series

Reproducible
Research with R

and RStudio
Third Edition

//

Christopher Gandrud

@ CRC Press

The R Series

Implementing
Reproducible
Research

Edited by
Victoria Stodden
Friedrich Leisch
Roger D. Peng

BC CRC Press
Group
A CHA LL BOOK
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Cartography
MAP PROJECTIONS

AI.L-PETRS GOODE-HOMOLOSINE

‘\\ / o —

WATERMELON ALBERS

ROBINSON

(https://practicalgeoskills.blogspot.com/2020/04/map-projections-meaning-and-examples.html)



Cartography

CRS

EPSG:5179

https://datacarpentry.org/organization-geospatial/03-crs.html



https://earthobservatory.nasa.gov/features/NightLights
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SHADED RELIEF MAP

AFRICA

VISUALISED BY GRESEARCHREMORA IN RSTATS
WITH RAYSHADER (GTYLERMORGANWALL)
ELEVATR (@JHOLLIST)

AND METBREWER (@81 AKERORMILLS)

2022, DAY 20, MY

https://opentopography.org/blog/creating-2d-and-3d-visualizations-rayshader https://twitter.com/researchremora



RGIS®

trademark

'\ Q6IS 2.14.1-Essen - tet proj e vbeet
Project Edt View Layer Settings Plugins Vector Raster Database Web Processing  Help

EBREL® 408
Ll b ) fel s as A0E

Qe-H--L,EBEY =20 3 =2 [E-

Cadastral:

«

Building Footprints e T
Vo lgamva-ana |
- | | @ Recently used algerithms
W wake Parks [ GDALJOGR [47 geoalgarithms]
Cadastral: @ | 9 Wake_Soils = GeaServer tools [6 geoalgorithms]
. ' [] wake_BlockGroup_2010 = GeoServer tools
Parcels X Zip Cod - 5 add style
— Wake_MajorRoads_2014_11 Create workspace
" Population Desnsity (pop/km2) Delete datastore
n e Delete workspace
= Upload raster
0.0-13.4
; i Upload vecto
Transportation QA i ) GRASS 613 7 commands [{59 geoalgorith...
Network 80.3-180.7 | | B &% Madels [0 geoalgarithms]
@ 180.7 - 5306.3 & Orfeo Toolbox (Image analysis) [99
2007 - Wake_ZIP_Codes | | @ # QGIS geoalgorithms [107 geoalgorith
- % | [ Wake_Boundary_2010_01 = % SAGA (2.1.2) [235 geoalgarithms]
Color-infrared ~% MapQuest Aerial - [& scripts [0 geoalgorithms]
Orthophotography @ #- @ what3wards tools [1 geoaigorithms]
2
0.25x0.25m , E
2007 (=8
Natural Color [ & catalogs
Orthophotography
0.25x0.25m Ouerview Pansl @)
| N 777"_ ‘
Digital | @ Catalogs H
Terrain Model et ot }
30x30m |
* New catalog... i
Geodetic Control -§741222,4254071 : Render €D epsGizasy (OTF) @

present on U.S.
Geological Survey
Digital Line Graph

Jensen, J. R. and Jensen, R. R., 2013, Introductory Geographic Information Systems, Glenview: Pearson, 9 https://qgis.org/en/site/



GIS



GIS



130 meters

Band 1 - C .
; " Image stored in
satellite as matrix
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Fuzzy ARTMAP Neural Network Architecture

F, Map Field Output
layer layer layer

weights,
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Locating the Position of an Object on the Ground Using the
Global Positioning System (GPS) and Trilateration Principles

a. Location A can be anywhere on the circumference b. Using two GPS satellites narrows down the location
of the sphere if only one GPS satellite is used. of A to anywhere the two spheres intersect from A to B.

¢. Using three GPS satellites narrows down d. Using four GPS satellites provides accurate
the position of A to just two distinct points, x.y, and z (elevation) measurements for location A.

© 2013 Pearson Education, Inc.
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https://spatial.uchicago.edu/software

Spatial Analytics

DATA SCIENCE SERIES

SPATIAL STATISTICS
FOR DATA SCIENCE

Theory and Practice with R

y )
O

S
VR

PAULA MORAGA

CRC Press
Taylor & Francis Group

A CHAPMAN & HALL BOOK

https://www.paulamoraga.com/book-spatial/






O'REILLY"

Fundamentals

of Data

Visualization

A Primer on Making Informative
and Compelling Figures

https://clauswilke.com/dataviz/

Claus O. Wilke

“... it can be helpful to visualize the data in their proper

geospatial context, i.e., to show the data on a realistic map

or alternatively as a map-like diagram.” (p.161)

14, Visualizing Trends. . ....ovvieniiiiiiiiii it i it eaaaes 145
Smoothing 145
Showing Trends with a Defined Functional Form 151
Detrending and Time-Series Decomposition 155

15 Visualiting GeospatialDatas . . s.os v s wmia v 3050 wim dswd i 3 5% i sidd 6 28 0 161
Projections 161
Layers 169
Choropleth Mapping 172
Cartograms 176

16. Visualizing Uncertaivly < oo ovs oos sm0m 000 000 s o0 5000 5 56 iid w06 0ms #06 us & 181
Framing Probabilities as Frequencies 181
Visualizing the Uncertainty of Point Estimates 186
Visualizing the Uncertainty of Curve Fits 197
Hypothetical Outcome Plots 201




“Maps ... relay information to readers’ eyes more effectively
than text, tables, or charts.” (p.157)

[ ol | IOPOSy | AUPURREY AP

LVUALU VIOoOUUINIZUALIVILI Normalize Choropleth Map Data 176
Point Map with Google My Maps 177

Interactive Storytelling Symbol Point Map with Datawrapper 185
from Spreadsheets Choropleth Map with Datawrapper 191
to Code Choropleth Map with Tableau Public 200
Current Map with Socrata Open Data 207

12. Leaflet Map TempIates... . «cvvvs o usivanis s s s sumniais s s ws sivia o s s siniaisis o smiarais 291

Leaflet Maps with Google Sheets 294

Leaflet Storymaps with Google Sheets 308

Get Your Google Sheets API Key 321

Leaflet Maps with CSV Data 326

Leaflet Heatmap Points with CSV Data 327

Leaflet Searchable Point Map 329

Leaflet Maps with Open Data APIs 331

135 Transform Your Map Datas . s sisisis s s ssnmns sosssms s smvsis s sisioeimios s sbwss 5 335

Geospatial Data and Geo]JSON 336

Find GeoJSON Boundary Files 340

Draw and Edit with GeoJson.io 341

Edit and Join with Mapshaper 346

Convert Compressed KMZ to KML 358

Jack Dougherty Georeference with Map Warper 360

https://handsondataviz.org/map.html



GEOGRAPHICAL
DATA SCIENCE
SPATIAL DATA
ANALYSIS

An INTRODUCTION n R

LEX
COMBER
and

CHRIS
BRUNSDON

A

¢

/

0

online i
resources by |
> B |

/
/|
|

/

A

DATA SCIENCE SERIES

GEOGRAPHIC
DATA SCIENCE WITH R

Visualizing and Analyzing
Environmental Change

MICHAEL C. WIMBERLY

https://bookdown.org/mcwimberly/gdswr-book/

The R Series

Spatial Data Science
With Applications in R

Edzer Pebesma
Roger Bivand

https://r-spatial.org/book/

Texts in Statistical Science

Geographic Data Science
with Python

Sergio Rey
Dani Arribas-Bel
Levi John Walf

https://geographicdata.science/book/intro.html



Density (persons/sq. km)
<1
1~5
5~25
25~250
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500~1,000

Population Distribution, 2020

623 KB ral Farth



rayshader

https://twitter.com/researchremora/status/1618293856436617217
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Convergence and/or Integration?

https://saarland-informatics-campus.de/en/studium-studies/data-science-and-artificial-intelligence-master/ https://www.dvusd.org/domain/5393
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Housing Market at a Glance

Mortgage Originations per Capita

7.79%

Average annual rate for a 30-year fixed
mortgage in Oct. 2023

o, date=2014
7.03% >
Average annual rate for a 15-year fixed | i
mortgage in Oct. 2023 2014 2015

Mortage Originations
myd
Apr-19-05
Apr-19-12
Apr-19-19

$388k

National median home price

Apr-19-26
May-19-03
May-19-10
May-19-17

https://ivelasq.github.io/mortgage-dashboard/
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2017
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|
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Housing Economics

Median Price
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8

2
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—— 15-year

2020 2021 2022 2023

Housing Opportunity Index

Percentage of homes affordable to median-income families
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https://rstudio.github.io/cheatsheets/html/quarto.html



https://quarto.org/

https://bicinformatics.ccr.cancer.gov/docs/btep-coding-club/CC2024/Quarto/GettingStarted_with_Quarto_orig.html



o . x Z g -l % Go to file/function ~ Addins ~ R r4ds-quarto ~

4 | diamond-sizes.qmd =) Environment History Connections Tutorial a0
Render on Save Q' =p Render - # SRun v | ‘G~
s A et a = Files Plots Packages Help Viewer Presentation = =P
Source | Visual Normal ~ = 1 B | Format - | Insert ~ | Table ~ Outline . =
Edit “S Publish ~
title: "Diamond sizes" Dlal | Iond Sizes
date: 2022-09-12
PUBLISHED
format: html

September 12, 2022

We have data about 53940 diamonds. Only 126 are larger than 2.5 carats. The

{r} = distribution of the remainder is shown below:
#| label: setup

#| dinclude: false

library(tidyverse)

smaller <- diamonds |>
filter(carat <= 2.5)

2000 -

We have data about r nrow(diamonds) diamonds. Only r nrow(diamonds) -

nrow(smaller) are larger than 2.5 carats. The distribution of the remainder is shown
helow:

count
_
—

https://r4ds.hadley.nz/quarto



Explore

https://r4ds.hadley.nz/intro



,
=Y

stringr

ggplot2

https://r4ds.hadley.nz/intro



tidyverse







Boundary Data:

I 4 files

Upload complete

Generate Thiessen Polygons

Transparancy

Reset & Download your Thiessen polygons & Download your map

https://sangillee.shinyapps.io/ThiessenPolygon/
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https://data-flair.training/blogs/javascript-libraries/

ul DOM
Components | Manipulation

Data
Handling

Interface

User Lib ra ries A

Maps Database



@ DataTables @ Editor

B Manual & Download & Login / Register Q Search . .. Reach the right audience

on a privacy-first ad network
only for software devs:
EthicalAds

Ads by EthicalAds

Add advanced interaction controls
to your HTML tables the free & easy way

Browser

1 Include these two files

10 v entries per page
CSS //cdn.datatables.net/2.1.0/css/dataTables.dat
Name Position Office Start date

JS  //cdn.datatables.net/2. s/dataTables.min. AiFl Satou Acountant oo 33 2008, 11. 28,

Angelica Ramos Chief Executive Officer (CEO) London 47 2009. 10. 9.

2 Initialise your DataTable: Ashton Cox Junior Technical Author San Francisco 66 2009. 1. 12
table = DataTable('#myTable'); Bradley Greer Software Engineer London 41 2012. 10. 13.

Brenden Wagner Software Engineer San Francisco 28 2011.6. 7.

3 You get a fully interactive table Brielle Williamson  Integration Specialist New York 61 2012, 2.2

Bruno Nash Software Engineer London 38 2011. 5. 3.

Full Getting Started Guide Caesar Vance Pre-Sales Support New York 21 2011.12. 12
Cara Stevens Sales Assistant New York 46 2011.12. 6.

Cedric Kelly Senior Javascript Developer Edinburgh 22 2012. 3. 29.

Name Position Office Age Start date

Showing 1 to 10 of 57 entries « ¢ 1 2 3 4 5 6 > »

https://datatables.net/



ilil plotly

Fundamentals

More Fundamentals »

Sunday

Saturday

The Figure Data Creating and Updating
Structure Figures

Displaying Figures Exporting Graphs as

Static Images

Configuration

More Basic Charts »

(31.656k, 82.603)
apan

o ﬂ’ .
. o

Bubble Charts

Basic Charts

Scatter and Line Plots Line Plots Bar Charts Pie Charts

More Statistical Charts »

L RN

2D Histograms Box Plots Histograms Error Bars Violin Plots

Statistical Charts

https://plotly.com/r/

Scientific Charts

0.1 =t

& & “
8 9
°
c
o
& 2
“

0.0

Log Plots

Financial Charts

¥ \A\\ M\H '*Vssﬂﬂ &\h

Time Series and Date
Axes

Maps

16472.88
[

Boef 228.7 Dairy 929.95
Fruits 8736.4 Veggies 21
Whest 249.3 Com 34.6

Choropleth Maps

&

o
a o
-

Contour Plots

I
"I‘

Candlestick Charts

Scatter Plots on Maps

Heatmaps

OHLC Charts

Mapbox Density

Network Graph

Waterfall Charts

Lines on Maps

More Scientific Charts »

Ternary Contour Plot

More Financial Charts »

Funnel Charts

More Maps »

Mapbox Layers



https://echarts.apache.org/examples/



Treemap
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Bubble map Parallel coordinates Candlestick chart
| e e
@

»

itk
i

Cor v ERRONRD
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R
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oL

2 < " Brea = .
Bivariate choropleth Bubble chart Ridgeline (joy) plot orizon chart

https://towardsdatascience.com/creating-beautiful-stand-alone-interactive-d3-charts-with-python-804117cb95a7



an open-source JavaScript library
for mobile-friendly interactive maps

Overview Tutorials Docs Download Plugins Blog

May 18, 2023 — Leaflet 1.9.4 has been released!

Leaflet is the leading open-source JavaScript library for mobile-friendly interactive maps. Weighing just about 42 KB
of JS, it has all the mapping features most developers ever need.

Leaflet is designed with simplicity, performance and usability in mind. It works efficiently across all major desktop and
mobile platforms, can be extended with lots of plugins, has a beautiful, easy to use and well-documented APl and a
simple, readable source code that is a joy to contribute to.

X
A pretty CSS popup.
Easily customizable.

% by 8
== Leaflet | © OpenStreetMap contributors

https://leafletjs.com/






