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ABSTRACT

The purpose of this study is to develop an evaluation tool for map-based data visualization platforms and to conduct
heuristic usability evaluations on existing platforms representing inter-regional information. We compared and analyzed
the usability evaluation criteria of map-based platforms from the previous studies along with Nielsen's (1994) 10 usability
evaluation principles. We proposed nine evaluation criteria, including (1) visibility, (2) representation of the real world,
(3) consistency and standards, (4) user control and friendliness, (5) flexibility, (6) design, (7) compatibility, (8) error
prevention and handling, and (9) help provision and documentation. Additionally, to confirm the effectiveness of the proposed
criteria, four experts was invited to evaluate five domestic and international map-based data visualization platforms.
As a result, the experts were able to rank the usability of the five platforms using the proposed map-based data visualization
usability evaluation criteria, which included quantified scores and subjective opinions. The results of this study are expected
to serve as foundational material for the future development and evaluation of map-based visualization platforms.
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Basic Mode

This user’s guide describes all the features of the Atlas, which are highlighted with the numbers
shown above.
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FREQUENTLY ASKED QUESTIONS

Basics
What do the estimates on the map represent?

Our estimates show the average outcomes in adulthood of people who grew up in each Census tract (small
geographic units containing about 4,000 people) and were born between 1978 and 1983. Importantly,
many children move to different areas in adulthood, but we always map the data by where children grew
up, regardless of where they live as adults. For example, a child who grew up in a tract in Minneapolis but
moved to New York as an adult would still be included in the data for his or her childhood tract in
Minneapolis.

The data provide information on the average actual outcomes of children who grew up in each area. Each
estimate is specific to a selected group of children from each tract, defined by their race, gender, and
parental income level. For instance, one estimate might look at the outcomes in adulthood for black men
who grew up in low-income families in a specific tract.

(a2l 9-2> The Opportunity Atlas2] FAQ
5lH



H33)A] A58 A2% 2024

< H7lolA A=stAY Fa s
Ues st ol Hrtst
A7 sk EHEY] HAAY §A4(dE
Kuparinen et al.(2013) & Kuparinen(2016)-<
okl A ZUES 7lel] wiel HElE
7)ol F2) el FFethe AZE ol dnt
Q1 A% 718k vjoy AlZtst EHE= AE
o] k= SHAIZE Ak B3 Marquez et
al.(2021) & 71 Aol AEH A= 7]t
AlZtsl ZEE HE holteRlS et E
Aot wd o gk thErAel Ao
bsh=tl 14, AR Bk A4 Q1
T2 &gslole sHA7E ATh mERA,
FoxE olE e APA+E9 SRS
I Z]E 718k "HlolH 9] EAS FE9]
ted ARG B2t ol Thsd A
} AR Bt FEES N
°]e]7} e
Aol A e A EFE o
719k HlolE] AZtst &

a4 e k1 mlm
re

o ogi i

i

-

il

14—

s
S
=

oE

=N

oo
[&

e
Mook b ¥ ow
_&>]-U>~B‘&.=%‘Fﬁ
>
5 o o T2
O ox 1o
o Mo 2
Y oo XN
r N
NIHHE
vl
_Eé
>4‘.1
o
E‘!—’
2o
L‘Ul
o
[

=

w2 o
il
P
i
1o,
)
o
i
-
He
i)

)4
o,
X,
i

2

2 ¥e o{;ﬂj M e o
i
=2
o
=
[
Py
)
il
lo,
%
2,
&
N

2
ey
4
lo
o,
&Y
o
j%
il
=
El
_0|L
2
©
=
oE
N
2,

o,
of
ol
rir
N
)
1o
ol
N
X
N
flljet
=
E
==
.
30,
[o
R

& B o)A saret Bt ek
2 A}._Q_O].oq ,z47} ?‘;}%01] EH St @%7

Ae % }O]“Eﬂ %101 34 7—15—‘5 Y
B AL FAE) mEd AdtslA] Lot

54, 74, 117 HEv HoE Aol7t Al &

o -d

L

AolA BT ey & Al AL

u 41:‘— 37(40]1/}5 ;dl:g]_ 7Lo] 7}1:}

\-J

r ofp (L
b
5
>

Hrurks AU S8 s s
u, AR7FEC] BE A4S Ashed g 01
e 2|8 YASL FPHAL 51 &

& s A2 Ad02 BIE 4 ok
% 24893, 1 A% A7l Fa% 574
= /i HolE] Azl EXEF Sl

L

S, 57ke] s A S5l el A
BI1ES) FRAQ AR SR FEE
98 & SPESE) ALY Aol2 TAHOE
AT 5 AT Felzy Bk vl A
27k50] Aelaly) ol A8 B2k A4S
o] FYFUT FAHOE FrI oI/} 9}
A PEAE ¢ 5 gltke WA /AL 9
ok Ze, wEe) shgshe 2i7te] Weet 3
A #HE ARTYY FUH Bk 92 FY
FE) Al o] 959 H3t 18 E
& e FEIEY SRS 2471 2 F Qo)
A8 7o) glol F2F FES AR AT
A% BN 535 ARLES Hrh P
2 AAR AR W A B SlaiA]
= SUES B89 Ul ANHES AT
& A Holse] ARIFEe) YAHOR F
AES A T A WS AR R
o] nrh E2Holeks AL AFIHON

o FF AHEA Jm =7 bl ol &
o Sof, E9%) @
xﬂ%ﬂm} EYES olg3le] 3

P g PR HAE AT S 29



A= 719k dlolH Atk SRE AR B 71E N 2 HE A7 245

6. 4 &

B o3 A 7)uk glolE A|Zts ZYE
e AR ?7}01] 5t Aukz ol olg)2
o] kg e }o]r:g}o] = %7}1: =

2

o AES YAOET BAE AWF A
B} Teke AN dole Alzte) ZgEo
e AHeA WS Al Bl WEe g

% S
45 2
Q13 11(1), 33-15.
239, A, A (2016). D3, 52 LT A

B8e] Skl g, 1941-1943.
ANA (2020). ALY HlolEAIZk st

3k A7E 1 F =T ARIEseE ],
http://doi.org/10.18208/ksdc.2020.26.3.19
AR (2021). AAH HlolE 7]uke] A2jgzt Aztst Ao A7 ARES F4

=2 Hed Fo7) k. 24, A= 714k He]
7oA 2 A dEs grtet
I 877 SRl 2 e 5 3l
F aEstel HrhE =
AZ, FF A7 ols Besr] S
3 25 o ois
g} wpAee.

71RE B o8 AJzts} %Hﬂ‘- 74l
7FERSE H7F et Akl gt
A @3 ol devkeel &
3l 5714l —E—ﬁ% Bl A
17] 913t dgolglont, FFol= 3
7k el i vkl A Wk 37t

HoR Aol Bt WS TR NI4T

P [ ) N,
oY forr juode 1
oL =

e fo

ol

R 2

—>|4~ rJ

r}u: o)

e e

PTER
KN mm o

lo
,
2L b
r—[n

A

N _!)‘
i)
ol

N
Mo
-

o e
k1

of
N

ool
= 3

1, A4, O (2000). T 9 AIE TIAR1) ALEAY EAb ARZA B SARL

718k HlolE A7t S ofZeiAlold e =

26(3), 19-33.

o% FRUAIE

s}8t31A), 27(3), 27-38. http://doi.org/10.18208/ksdc.2021.27.3.27

2, QhI,
100-112.

T (2021). F7HEH|OE] A48 7ol Bl A =Rl Z s w=EA, 21(2),

UEE S AR, U A7 %M (2012). ok o FeAI A AGA H7H Y Wl
el



246 F=EHARI A AS8A A2T 2024

W, 718 (2020). 23 dlolElet AR A2FS o &gk AlEAl AA| Q15+ 57, Journal of The
Korean Data Analysis Society, 22(5), 1793-1807.
http://doi.org/10.37727/jkdas.2020.22.5.1793

2mE MeW Z3): hitps://map.seoul.go.kr/smgis?/policyMap

ZF2, o144 (2009). ARG R e FEARE: QUIEJUl Mu] 28] AREA] 7S A0 E: IEY
M|z AR 7S TA0E. FRALSIS Htle], (16), 53-82.

2%, A, A (2017). ) SgellM ] A& 7Rk HloJe] A1Z3} Qe Eo| 2 & i HE]H| T
&3]=7A], 20(8), 1216-1223. http://doi.org/10.9717/kmms.2017.20.8.1216

45 A A1ztsl ZYE. EA: https://sgiskostat.go.kr/view/administStats/newlyDash

A, BRI (2016). 3 HlelEel 7gkek 5ok AR e i H S8 W | ARS]Far s,
55(4), 115-129.

Schwabish, J. A. (2021). Better Data Visualizations: A Guide for Scholars, Researchers, and Wonks.
Bes &4 (2022). AU vl AZtsh: AR e} Lokl A-s 918k tlolEl Alzts)
QA Mg ello]E,

Wilke, C. O. (2019). Fundamentals of Data Visualization: A Primer on Making Informative and
Compelling Figures. 8174 &4 (2020). wlole] A1zt wapA): dlolg] 49 BAS dele
TIef st AE Azke] 712 duleh 8. osk ARk

Alvaredo, F., Atkinson, A. B., Blanchet, T., Chancel, L., Bauluz, L., Fisher-Post, M., Flores, I,
Garbinti, B., Goupille-Lebret, J., & Martinez-Toledano, C. (2020). Distributional National
Accounts Guidelines, Methods and Concepts Used In the World Inequality Database. Paris
School of Economics. Available: https://hal.science/hal-03307274

Card, S. K., Mackinlay, J., & Shneiderman, B. (1999). Readings in Information Visualization:

Using Vision to Think. San Francisco: Morgan Kaufmann.

L

Carr, D. (1999). Guidelines for Designing Information Visualization Applications.
ECUE'99:01/12/1999-03/12/1999.

Chen, C.-h., Hardle, W., Unwin, A., & Friendly, M. (2008). A Brief History of Data Visualization.
Handbook of Data Visualization, 15-56.

Chetty, R., Friedman, J. N., Hendren, N., Jones, M. R., & Porter, S. R. (2018). The Opportunity
Atlas: Mapping the Childhood Roots of Social Mobility (No. w25147). National Bureau
of Economic Research. http://doi.org/ 10.3386/w25147

Hartson, H. R., Andre, T. S., & Williges, R. C. (2001). Criteria for evaluating usahility evaluation
methods. International Journal of Human-computer Interaction, 13(4), 373-410.
https://doi.org/10.1207/5153275901JHC1304_03



A= 719k dlolH Atk SRE AR 97 Ve N 3 AHE Ay 247

ISO, 1. (2018). Ergonomics of Human-System Interaction —Part 11: Usability: Definitions and
Concepts (ISO 9241-11: 2018).

Komarkova, J., Visek, O., & Novak, M. (2007). Heuristic evaluation of usability of GeoWeb sites.
Web and Wireless Geographical Information Systems: 7th International Symposium, W2GIS
2007, Cardiff, UK.

Kosara, R., Drury, F., Holmquist, L. E., & Laidlaw, D. H. (2008). Visualization criticism. IEEE
Computer Graphics and Applications, 28(3), 13-15.

Kuparinen, L. (2016). Validation and extension of the usahility heuristics for mobile map applications.
In ICC & GIS2016: Proceedings of the 6th International Conference on Cartography &
GIS (Vol. 1 and 2). Bulgarian Cartographic Association.

Kuparinen, L., Silvennoinen, J., & Isoméki, H. (2013). Introducing usability heuristics for mobile
map applications. In Proceedings of the 26th International Cartographic Conference. Dresden,
Germany.

Lewis, J. R. (2021). Measuring user experience with 3, 5, 7, or 11 points: does it matter? Human
Factors, 63(6), 999-1011. https://doi.org/10.1177/0018720819881312

Li, Q & Li, Q. (2020). Overview of data visualization. Embodying Data: Chinese Aesthetics,
Interactive Visualization and Gaming Technologies, 17-47.
https://doi.org/10.1007/978-981-15-5069-0_2

Marquez, J. O., Meirelles, P., & da Silva, T. S. (2021). Interactive web maps: usability heuristics
proposal. Proceedings of the ICA, 4(70), https://doi.org/10.5194/ica-proc-4-70-2021

Moro, E., Calacci, D., Dong, X., & Pentland, A. (2021). Mobility patterns are associated with
experienced income segregation in large US cities. Nature Communications, 12(1), 4633.
https://doi.org/10.1038/s41467-021-24899-8

Nielsen, J. (1994). Usability Engineering. San Francisco: Morgan Kaufmann.

Shneiderman, B. (2003). The eyes have it: a task by data type taxonomy for information
visualizations. The Craft of Information Visualization, 364-371.
https://doi.org/10.1016/B978-155860915-0/50046-9

Stock, K. & Guesgen, H. (2016). Geospatial reasoning with open data. Automating Open Source
Intelligence, 171-204. https://doi.org/10.1016/B978-0-12-802916-9.00010-5

The Atlas of Inequality. Available: https://inequality. media.mit.edu/

The Opportunity Atlas. Available: https://www.opportunityatlas.org/

Victorelli, E. Z. & Reis, J. C. D. (2020). Human-data Interaction Design Guidelines for Visualization

Systems. Proceedings of the 19th Brazilian Symposium on Human Factors in Computing



248 F=EHARIA] A58 A2T 2024

Systems, 1-10. https://doi.org/10.1145/3424953.3426511

Waddell, C., Regan, B., Henry, S. L., Burks, M. R., Thatcher, J., Urban, M. D., & Bohman, P.
(2003). Constructing Accessible Web sites. California: Apress Berkeley.

World Inequality Database. Available: https://wid.world/world/

e IF K= Fo| ®7|
(English translation / romanization of references originally written in Korean)

Byeon, Sangyoung & Kim, Keewhan (2020). Estimating actual population of Sejong city using
open data and grid system. Journal of The Korean Data Analysis Society, 22(5), 1793-1807.
http://doi.org/10.37727/kdas.2020.22.5.1793

Cho, Joo-Eun & Lee, Seong-il (2009). Digital divide in e-Government web sites. Information
Society & Media, (16), 53-82.

Choi, Jin, Kil, Sun-Young, & Lim, Soon-Bum (2017). Development of web-based interface tool
for map data visualization. Journal of Korea Multimedia Society, 20(8), 1216-1223.

http://doi.org/10.9717/kmms.2017.20.8.1216

Hwang, Hong Seop & Park, Ji Su (2016). Development and application of the elementary school
safety map based on public data. Social Studies Education, 55(4), 115-129.

Kil, Sun-Young, Choi, Jin, & Lim, Soon-Bum (2016). Development of a web application for map
visualization using D3.js. Proceedings of Korean Institute of Information Scientists and
Engineers, 1941-1943.

Kim, Minjung (2020). A study on the visualization of epidemic data by chronicles. Journal of
the Korean Society of Design Culture, 26(3), 19-33.
http://doi.org/10.18208/ksdc.2020.26.3.19

Kim, MinJung (2021). A study on geospatial visualization strategies based on infectious disease
data: focused on website dashboard Ul Journal of the Korean Society Design Culture,
27(3), 27-38. http://doi.org/10.18208/ksdc.2021.27.3.27

Kim, So-Yeon, An, Se-Yun, & Ju, Hannah (2021). Development of the guidelines for expressing
big data Visualization. Journal of the Korea Contents Association, 21(2), 100-112.

Kwak, Ho-wan, Kwahk, Jie-un, Kim, Su-jin, & Lee, Jung-Mo (2000). Usabhility testing of the
domestic web site design: questionnaire and heuristic evaluation. Korean Journal of Cognitive
Science, 11(1), 33-45.

Park, Joohwan, Han, Sungho, Park, Jachyun, Park, Wonkyu, Kim, Hyunkyung, & Hong, Sang-Woo



A= 719k dlolH Atk SRE AR 97 71E N % AHE A7 249

(2012). Comparison of usability evaluation methods for mobile application. Proceedings of
Ergonomics Society of Korea, 154-157.

SGISplus. Available: https://sgis.kostat.go.kr/view/administStats/newlyDash

Smart Seoul-map. Available: https://map.seoul.go.kr/smgis2/policyMap






