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ABSTRACT

This study aimed to analyze the content of Records Data Management (RDM) training programs provided
by 51 out of 121 university libraries in North America that implemented RDM services, and to provide
implications from the results. For the content analysis, 317 titles of classroom training programs and
42 headings at the highest level from the tables of content of online tutorials were collected and coded
based on 12 data literacy competencies identified from previous studies. Among classroom training programs,
those regarding data processing and analysis competency were offered the most. The highest number of
the libraries provided classroom training programs in relation to data management and organization
competency. The third most classroom training programs dealt with data visualization and representation
competency. However, each of the remaining 9 competencies was covered by only a few classroom training
programs, and this implied that classroom training programs focused on the particular data literacy
competencies. There were five university libraries that developed and provided their own online tutorials.
The analysis of the headings showed that the competencies of data preservation, ethics and data citation,
and data management and organization were mainly covered and the difference existed in the competencies
stressed by the classroom training programs. For effective RDM training program, it is necessary to
understand and support the education of data literacy competencies that researchers need to draw research
results, in addition to competencies that university librarians traditionally have taught and emphasized.
It is also needed to develop educational resources that support continuing education for the librarians
involved in RDM services.

7195 Atdeold e MUl IS T2 dlolH HEHHA AR 9F
research data management services, training programs, data literacy competencies

* o]t At shal Abs] el F3A WSkt F w4 (kim jh@ewha.ac.kr)
» EEAHTYA 2018 109 30w HZRAAIEAF: 2018 11€ 208 = AN LA 2018 129 44
» JEATEI]R], 35(4), 7-36, 2018. (http://dx.doi.org/10.3743/KOSIM.2018.35.4.007)



8 ARAI A A35H A43 2018

25 A 109 7R, 35, 9 5 o
3l ele] sk el A&A 07 =2 - 7
o] $oH Brown, Wolski, & Richardson, 2015;
Faniel & Connaway, 2018: Tenopir, Talja,
Horstmann, Late, Hughes, Pollock, Schmidt,
Baird, Sandusky, & Allard, 2017). & A}o]
Az, AFHIAL71HS] vlolH AZE % A
A AR 7FsE A7 B FEEA A o]
AEEI e A AFdold Al AH]
28] QA3 Y5 Ho A e Aot

Aol ] AH|2e] GHE I Al 7t

A2 WE, FHold B T4 (expertise) &=
Qo 2 9tk &, WSS 59 ATlolE &
o] F8Ae tigh Q14)S =ol HH A4
I 58S wgsh oloh wEE = ¢ A
O = Qliste 98s FFE & Atk Fdel
AL AT F715 3l ol FAAE HolH &
g S5 Adsle 7ed dzg 15 3 B
H AEIA AlFE rlgith A g9
:rLEﬂO]Ei J\{rﬂoﬂ 910% “a”@@ T = 54

SJA} 7%’@% A9 5 ‘il% Mu)AE 23617

ATH Bryant, Lavoie, & Ma
2 Aol A= olegk Ao

298] 9o T WK Joo 2HE ‘3%—%01 o

StEA e F838 75 T el AE 2H

2] WA FAdE Aol E

._
o
QO
w
)
S
=
-3
=

2t ?-To}cl *U%E%OU%

H dlolE FEHA AR e 408 W
S UE&S BAEIAE & AFelA dold g
HeAls Aol BE A, 4, 7k, #,
37t BE o]§ B Alo]dshs Tl AT
A e HolHE R AFAe] 595 9
mgit}, diole FEHAl Fd dATEolE
e W& TR FFA FAo|BE 5
S W& T2 ojwdt vlolE] e A]
A o] TRRAA L JIEAE =3I e
] A A Ae] 54 2 A HelE o

g3 2o

1.1 ¢iq0| 25

2 AToIAE Bv) YehEaze] Aol

2 A E 71%% ol BAlslaL AR S A
she Ae 5402 39tk £ A7ellA <Jn|s
© 25 TR I IS FEE AFEHE
AAfoIY Au, S22 7|dllA AAH o=

et 2Rl REES et v AlE
Wael] loiME HE W& 2l WK F
7HA Ao 8 RSt AR EITh o) vig
o2 Ewe] dAydolE ] W& Z2 0|
A HISHA] TRl dlofE] EE-A] Al
odak_Jr _:7_34;(] 01—8 Q_iﬂ\’ﬂ:__ Uo{o];qe oq:[L A
AZ AASAL A4S Tt



1.2 A51el Heiet

0%

EH
=

{1

AN 713 AAsk) Sls WA 2 4
TFoME H= L7 EFAAJ] 7R
7] &5 (Carnegie Classification of Institutions
of Higher Education)®] 7]¥# ¥F(Basic
Classification) 9| A BIA}EHIE S=od3bHA 7}
7 Ee] A+ 52 G35k R1(Doctorate
Universities: Higher Research Activities)oll 45
S St 11538] TAahe AR 713 9
of ket Egh A7-=x173 3] (Association
of Research Libraries) ] SJ9=AMZ 12470 F
Eujo] tig= M 11570(7=F 10170, FHuch
1470 & 3 E3ete] AR 77 R1
ekt ARL 3|dEA o] B3 B A4
gzo| s olFolA= sl B
Tuloly g AMH|A B W& Z2T0] 9
B3 A 7FsAdol E=ral Akl

o] Z 927K tigte] 7h|7] R1 /el &3hH
Al ARL 3|9EAdto] &3t 73S E21s
Ak 2370 et A e E7)e] 7h)7] R1
o &R ARL 39T/ oflglom,
T O 237 =AM ARL 3]9EA Tl
Tk S7)ge] 7hd17] R1 thek opd Ao & 1}
By}, wEha] 2 Ao ARG (D
A D 2] F 1387 theteria(ml= 12470,
Avkct 1471) = E3Hedh

O

-

M Aoy A w& ZRIY HE

49

e

2 AN e A e At olE]
2l MU AlF RS Rl S8 A7)
olf] #E AMuIAE Ayshs AIE &
EA BT 7 EASHEA, I3 s gAlH]
28] Gzt 52 T3 "ol EAYsh=A o F
£ ATk 1 A3 1387 thEteA s &
12170 tigtmAi o] oA et 7 744 27
< SEoA Aol A AHIAE AlE
sz 2102 ERIFI oF 12U 7% 5 &

Folole ] M2 SIA|E 22 EA3T}
o|toA W& Rl A3k vlFE AlFst
= 713 BF 50 7131 Ao E eRdth W
& Z2 7% w5 AE-LS education, workshops,
training, tutorials, events £ 5oL} A} &

d golZ AAHo] AT

°lE 5170 71# T AFAd w& A A
5] P2 wE T2 IS Alwshke 7
B2 N2 v A, AT 25 glol
A e LRl REZHIETS Algshs 7
570 71 A WS glo] e 7)) 2

A FELd P2 A 7132 3320131

L AL 9 7)) 2l REY
35 P Agshe 71A= 4370 7
AT UetH([ 5 1] 32).

o

e
of¥
O
N
S

W ZRIHS RSkl Z4ze] Aol A
THE WS T2 ASS FHste] A
AolA AlAE 1271 dlolE B Al Al
Aoz IS AN ol 9F2 1)
dlol 24 8 =31 2) dlolEuo] 2 B Ho]
Bl Z9: 3) tole] me 3 Ao 84 4)
dlole A2l 2 #2411 5) vlolg A14s % %



10 AEA33]A] A35d A435 2018

6) dHole ¥ 9 =4 7) Holy #4
Sidee]d: 8) vEtolElgt Holy 7]
: 9) tlolH Jﬂﬂﬂ 2 3 28k 10) 88 2
olf ¢1&: 11) tlelEl FalolAd: 12) Hlo]
B BES ¥318HK(Carlson, Fosmire, Miller,
& Nelson, 2011). A3 W59 45 /i 9=

& = Alvue] A5 31770 ek 298 4
]3}%’\1 A A 2] FEZY] 9
Sl A AAIE 7P d91e] AlE 2708 FA
o7 FJ& FYsIATh o]F 7H7te] dHloly
ZE A AT Al AHE WS 2P
< AFAR w5 Wl uje} FUHH0E HMF

stete] A4S A8k

2M>>{Erﬁ}:

2. Hlolg 2EZAY A H

=

2.1 H|ojg] 2|E{2{Al: Fe|

Carlson 9](2011) = HloTH] 1. 2]E2{X|(data
information literacy) & ©|1Z¥E SA|s99
Mdel dleldy e Al(data literacy), 57
B2 Al (statistical literacy) 2 AH ZE1EA]
(information literacy) $}¢] A1PAS F4l0 2
=98t AR AT MdES A
e =olA 18 HE ol F/]Eiﬁi

AleH 37 EEEAE B B9 A d
O AojHy Stk = HolH gHHAE 11
g zol AES HH3] ¢l v|oJEZHE &}

= TE5p Hlolg7t FAAE ol &
HAs W o]E A TS orlgt)

o
Al FEEAE QA A, 2=, 2 AR

siM st 7k owst g, 4 2
Aol sl v o2 Aztsle 5
o} o]y gh Al 71A] 7id2 ThA] Bl AL 5
gs sk ASH SAEE AHHUE
dole el B4 2EEAlY] dAAxzA
o= I3 B EEHAE FE ERAY
dFe 02 AAE AL

tlole] FH. ZEr e AR iE o= Qi
D'Ignazio(2010) &= 2Fetd|ol8] 28 2] A](science
data literacy) ¢ 7182 =9]sk9ith ol= ©l

olBlE A, A, ¥, Hristal A @+
£ S8l Hlol"E ol&she sEs gt
T A= Aoy SHeA7E ek A
T SAREET oyt etolE HeE] HiE
TFedlAE o3 TEds AFeisith T3t
Schneider (2013) &= A-sl|o]E] 2JE1#A](research
data literacy) 2= §01& ARSI ol
AE ZEHA Y ke e E dAFtolEE
A, B, Aeldske s8e gt s
AE 2EHEA] 4 s vEe R Aol
E] ZlEgAI9 HE 871K FEO R Ao
ELJ }\mﬂ ZAK scope 7:]]@] x}x} h _147}
7], AT Aok

$HA Shorish(2015) & #3te|o]E] 2E2A]
o} 22 FofollM e veRtRo] HolE HH g
HefAjol] thgk =27t s}t ool nt = o
Uea AAsHAA Qs Bl ARS8} ol

X
T 489 & 1:; s A ﬁ}‘}it} SH(2017)

e lel) 23 S7) 22 g



o]} tj&0] Shorish= AX. 2EIZAI7} H]
olH AH A9} W] AfE] 9o
WA AXEC] HlolE FE 2E A A
S AFH0E #AT A Attt 1
= "= sk 3 3] (Association of College
and Research Libraries: ACRL)lIA 2013
Ajket “FFwSelAe] AH ZHAE 98
=Y A (framework for information literacy
for higher education) 7} Hle]8] A§Aka} 4 o]
SAe] &F5 olaliskz A 70 (threshold
concept) &2 &2 F AUS AAEAT ©]
= 71E9] AE ZEA 7ide] diolH #E Y
AlE olElfske Edi7t "vke Ae UERTH
OJANF(2015) > TAFEI} AN Fa3H
dole 2lHeiAl] Zd e Aol 2de
Al BAH Ol E AL, AFElolE 2E A
£ AAeh Aol ZE e S
olf FHeA = MPAFA =old 7hdo]
o, Aol ZH Al theket Foke] AT

oI AHE HolEE Sk} Aot A% )4
S ola B4, BRI AL

=9
HEe

o]9} 7o) theFst St Aol I
HIEEO 2 Carlson £1(2011) & 715 /IS4
A7l HH o] B A ARy
A AR AN 582 R
upebA] dold gH Elg|Ale] 74
AL 1213 "ol o]-§AEA]
o] #HE xgsof gt Bttt o] & wig
o2 dloJH] AR HHHAIE 7|E9] 2HzA
MNEES 71N A5, AEA 57838k
sHo2 Aot

Koltay (2016) = dlo|&] A1 ey A|, %3t
dlole] glElgAl, ATl lEAl 5 o

AR
‘EE—:]'t‘

o
=

Al

13
A=}
B

g 24 11

M

A

rid

7H] ol = AAE L Sl HoTH 2lEEAE
TdE o7 AT AL AFakdith Kahn,

[e]

Kim®} Chang(2017) > iAol 4 AAJE d
ole] ZEHAY] 7de 1) HlolE7|k AAA
(Data-Driven Decision-making) ol Z
g 2) Aoy e AH|AE A
&1 3) Holy AolFr= Heju=
o] Al 7EA] SHHoNA =e]adnt.
ol EIHA9] /o] et SHS
A er= JUES oy 7] fol=
k= A Hok= Koltay ] ©173} 7o) dlolE
gE A 2R she] G2 Aolsh= Zlo] nt
stk Bt olF B3l thdst HlolE @
& ol IARES sk Fdstal EA
A= Aol 78kl Aljbsksich
olgh MY ATe] Fge v E & A7
A= HoTE lEEA 2l §olE ARgsle] e}
tlole] glEjeiAl, AgHlolE 2lEj2iA, tlole 3
B A 5 71E0] folo EES 2Tl
AT = dlolE 2lEEAlE ol ikt
o} Hlolg] o-§A1e] S Hidsle] At L5¢]
Azolz} AxERl HolBE A, 77, 71, &
2], 7k BE olg B Aolgshe sE€S onigh
t} o= tlofE] 79k - oA S F AT
AEolAl 23=E oA HolHE Hlet
AFAEC] ZErojo) Sl T O E AFojHt

T
s

2.2 H|olE] 2|E{2Al:

dlolel eleleiAlsl BAE ARA QA3
S8 oJmse dold elgeAl AN o

(competencies) = o1& AFENA A= o]

Stk Carlson €1(2011) = s3] Qe 2



12

BE AT A A35d A4z 2018

A2 58t geoinformatics) 7JelE T7sh= Mol At Zizte] Aol AuEH (X D
e &3t HlolE 2E=A Al 2k 7t ko] golok A M 7] A
H ] %Elioﬂ ek Q4 AT ©] 7F 3 A1) 2T A2 A Nelson(2015)
o} 7ho] AT UES &l =2d 12 o] 7l&d Wl miitk

CE 1) 1270 HIolH 2|EHAl M5 2
Hole EeA A% o 4]
HlolE st - S} ol AEARAE RpT 98

(Discovery and Acquisition of
Data)

- 44 Holy 2% WsL

28 AT olF 7S MEAA FlolE Al mdA AL

- 3§ SHERokol|x A = B ¥z §3 &
deleol: 9 dole Ea |7 A9 SRR SR ABAC 08 Lot e 4
(Databases and Data Formats) | _ AA G olE 0] 29 ds Do) (query) A HEL o))
dlolg w3 ¥ 4384 - o] dlolEH EHlA thE THeR U}Ollﬂ ol
(Data Conversion and - X9 WAoE Qs WAEE 9F 2 A AR 4 9 &4 s X
Interoperability) - X% ¥YOE doEE B8ske Ao FHEE o3
. - Al okl Z1EAQl Holy A B #Y EFE £A
ElolE] A2le £4 - 015@ TEo] lojgle] njR= s o] N
(Data processing and analysis) | MEAS HloE AL AEdlal X“;& YEEZ Py E1E BL
5l wa - 3G Foke] 71N AZsl BEE H5EAl A
dlolE] st % EE DS G o T ANE 1 eee 2 9 $eEe wag =
(Data visualization and oIS Bt o Al el HE) oIS WS A 1 oL, M
representation) ersl A z2ke) G438 = AAE A 2 Mg

tlojg A9t 27
(Data Management and
Organization)

- doH S clslety doleiddA s Ay
- A% GojEIst 39 HolE 22 Aed Holg 1t #AHL 4
- Hlole #)s} Eqwelol el tg Ex 2o A A4

deole 4 % Tl
(Data quality and documentation)

~HOTES] U A9 Slartifacky), $UY EE EHE IA, 1EL o1
- AOlElI=S] A EA S000] 3R dekiole 2
PRI B E R Al G

M-

- dole 248 EAska HolHAES] Hd ARE B

Esfaleo]d Alg

EtelE ) BLAS clsisty Fyvt HolEE olslsli 283 4 Al HelHE Ve

wEtE o] e} HlolE} 71 L on Ana6aRe e = 015 A i
(Metadata and data description) | _ ;};ﬁ; % 1;_ = g_:;?;}ﬂ; uﬂ;}j{ji;ajﬁglif SH e
Holg Tel W Zo B3 - HelEe H2, T, felold B BER AW sy goke] A%, 7HA % P 9y
- - wepol, Hole] £, T 5 o7 oA X9a tolel EES SRS olgA ol A4

(Cultures of practlces)

AAE ol

&2 2 dolH A&
(Ethics and attribution)

- AHAN, NJABEES, H)
- loJE F-foh B
- 91“ Zéi%"i“ B & dlolHdl tE

244 H ol of3)
HH%‘ EopollAg] B o8
A3 ola

=t \_o

AN

glolg] Falold 2 Ajolg
(Data curation and reuse)

- HolEe de AE 54 o] 7S M F JoH A7 ASold e FHoR o1¢d
T /\J\’ﬁ“% ojaf

- H]O]EWEJ oW 247w 7HIE 7 4 JSA A8

- dolg FHolde BRI B H§o| —?511]“} 5B S5Y9E ol

- HlolEl= A/ BANXNTE ARF7E AR ZFH< FHolide o277k BejFolok §E
A

- Holg Feoldel 223 A2 FES WA

- HolHE d&ske “%s“} H]O]EV} °J g 5 A sk B ols

tojg BE
(Data preservation)

- dlo|g] HE9| AA3} HLS 94
- Hog BEd 223 7%, Y 2 23 e A 24 ols)
- glojEle] 7Ex9F A A o) HELE]___ H}— EEAE ga

Z4]: Nelson, M. S. (2015). Where do we go from here? Furthering developing the data information literacy competencies. In
Carlson, J., & Johnston, L. R. (Eds.). Data information literacy: Librarians, data, and the education of a new generation
of researchers (pp.231-245). Purdue University Press.



T o2 d1E Prado®t Marzal(2013)2 7]
9] A YA 2TE vEOZ tlolH g

EIFA] AT A2 =Eesith oIS Sl 7

)

g

[l

2% UE 24 13

M

[e]
=

= O
i=

Librarians, AASL) <] AE ZEZA|
olgA =ZH dlolE BHHA
QS 570 999l 1) dlolg olsl: 2)

2733

A

=) = A A 3] (Association of College and olg] AA 9 4. 3) "HolE &4 9 Hrh
Research Libraries, ACRL) A A3k 1% 4) dlolg] #g); 5) HlolE] o]& o T FTHEI
w5 xe] FE A FF 9 Lopd 7h g ol AR g AoE AT
SFE whgste] AgE st ek Q1FS)- (& 2) #Fx). A= olegje 4 A&
A3}, A8}, AESH okl A JH 2H Heo 2 dlolE gH A W& T /i
2l 7 7lolEeRl, T12]al HS St EA Al Bag WEe 2T & Uk BTk

AP E 3] (American Association of School 71Ee] wdES Tt dHold A

(E 2 HI0|E 2|E{2{A]

34 AFa9 A &
dlolg 7l dlolEf 9] g theket Holel f8< | vlolE el A, wlolelel f3(slolEe 7)
(What is data) oJ 3} ), ¥, o]& o] WPE} g4)
dlelg o3 glo|g Aakate} o] g}, HolH Aol F7],

(Understanding data)

ARElel 9] lolE

(Data in society)

AJolA BlolEle] A, ol A

3} xgxi x{] 24_& 7]_‘3_ Hol 9 go]g]
olge] Qe 34

gl 418, 333} A5jo] gt HolEle)
3, Hlol] Ao}l JaS vAE AL
3 eol

Golg 243 Fu

dloJe] &4
(Data source)

7P Sl dolH BAES AT
=S w7kl A 2} Tl BA
o 7].11 H3tat AL A

Hlole &4, vlolE EAE Wrisks 7IE

(Finding and/or 7129 YolHE FoA A} QT
obtaining data) dolg g1 A4 = g A9E QXA AR | 9 HolEHE FHsker BRd F2 AT
(Obtaining data) RIS Eo]—ﬂ 93 FAR} AFES | waE
T
ol 84 A A 29y F dlolee] thekdt
glolel s145 57t | (Reading and ek 74710 EAES FAL olE |HolEE AAEt Edshs W
(Reading, interpreting | interpreting data) 34
and evaluating data) | o)} %7} =yl # Hlolg] W7} 7127}, B0y 1 2 BA
(Evaluating data) HelEE vz 7t Hh W) 7R, 32 Ho)g cl'k 23}

dloje] #g
(Managing data)

dole % wetdolH
S ﬂa]

(Data and metadata
collection and
management)

cloe] 414 ) 3 Hole g el
Tjo} BaE EolEE °x1 3 2

AL o))

metdols], MAAE =T, wlolEH o],
| dlelE #e dEEe, g g AR

Hlo|g o]g
(Using data)

dlolg #+
(Data handling)

dlole &4 3 %8

: 6 T N LT pas) & vy =
(Producing elements | B2 4> Ol%Z ’;‘01] st WA0R | ) g T oa ol Aol 2=
for data synthesis) 13]0]]3 %1-—5],1 1 7‘%7 = ZJ]/\] = 1‘"1—‘—‘?‘4’ =9 S 01231?3101 \_4 —r11:l

olEle) B2l o}, TR ARIE Y

dolee] &4 o]
(Ethical use of data)

g3 glolEle) = 1 A AR
231 703} 142 Fsty 940 71

HolEls] 2218 olgo) tht A, Hlele]
Q8 3

%3 Prado, J. C., & Marzal, M. A. (2013). Incorporating data literacy into information literacy programs: Core competencies
and contents. Libri, 63(2), 130-131.



14

Al G AAS E T AFE Ridsdale,
Rothwell, Smit, Ali-Hassan, Bliemel, Irvine,
Kelley, Matwin, Wuetherick, & Bradley(2015)
+ tlolg e 57 F9e 1) 7HdH
E-(conceptual framework): 2) "ol F3:
3) "iolg #=l: 4) Hloly 7} 5) ElolH
24-(data application) &2 | A&} Th
dlele 2] Al ke Al 714

34 (conceptual) 9

BE AT A A35d A4z 2018

m
w12 i

VR ¢ A )
B & o2
O,

. ©]

W o
>
a

A et
FEAN o A
Pil(core) A TH WA T

=
oft

2 AANEA

o] oHt=

(advanced) 9=FO=E HE3IATE ARE
TEH 2709 dEs
Tgk glofE] 2lEHA] Al

I E X (matrix) & AIFSHATH(E 3)

o

S0

18

2 mEY A

T

HlolE g

o
A2 FES AlEststsivhe Aol

Sic. 12 7}

o)—7

ol

e
A

=i
=

o357

GPRF 7

7+ 9l

(E 3 HIOIH ZIHHA| MF dgk tEZA
k]
o o Mad & dlole 43 dlole e dlole H7} dlole A&
o LN
- WA AR
A e  BERIE - (Critical thinking)
= = - glo|g &= - flojg] &3
(Conceptual (Introduction to (H]]) ]t 1 " i ?]]) ]t 1 L]f} )
tencies) | Data) ata toos ata cuture
compe! - Hlolg &2
(Data ethics)
- 71Z dol" 4
(Basic data analysis)
- dlolg 34
(Data interpretation
o o~ (understanding data))
- AelE 2 % - lole] o} Al 2 st
(Data discovery and (Identifying problems
A oet collection) - dlojg 27 rsing oty DR
( C;'rej ° - dloje] 2 £x]¢] #2 | (Data organization) . H]O]gEi e (Data citation)
competencies) K - dole) =2 (Data visualization) - HelE e
(Evaluating and (Data manipulation) Yoy 24 Az A (Data sharing)
ensuring quality of o
data and sources) (Presenting data
(verbally))
- dlolg] 7]gk oA A
(Data Driven Decision
Making (DDDM))
- dloje] w3
(Data conversion (from
format to format))
- velElole B4 2 o& - dlolg 7|k A% %
g 9% (Metadata creation and A2 Hrt
(Advanced use) (Evaluating
competencies) - tlo]g] Fajo)d & Aol g Decisions/Conclusio

(Data curation and
reuse)

- dloje] HE
(Data preservation)

ns Based on Data)

Z3]: Ridsdale, C., Rothwell, J., Smit, M., Ali-Hassan, H., Bliemel, M., Irvine, D., .. & Wuetherick, B. (2015). Strategies and best practices
for data literacy education: Knowledge synthesis report. Dalhausie University. p.38.



371 e Q7S04 AAE vlolH 2H
Al Al G vwst Ao (E H9 7
t}. Carlson 2](2011) ¢} Nelson (2015) ©] A|A]
3 AFEe FTHOE AVESe W EE

S AN S 1) dlolel a4t 4

2) Holel Aelsk #4: 3) wlolg s
T4 4) dEtdlolEl¢} HlolE 7]&: 5) &8
9 dlolE] Q189 A0 e Prado®

E 4) H|0|E| 2lE{2A

)

[l

239 WE 24

15

M

Marzal(2013) 2] 7oA = AAIEA] eE9ke.

Yz 7 AFexE AQKE Ao == 1) d)
ol W3 Bl AJe 84! 2) HlolE] A1Ztst B
3 3) doly #4 % =iiEe)A: 4) Hle]
B A 2 FF w3k 5) dolE Fdeold ¢
Aol§: 6) HloJE] HEo] itk o] Qjel&x to]
o] 9 oy 2o e Rk
2](2011) ¢ Nelson (2015) ol 4]

F2 Carlson

AFE AT

u
LI

2k

| M5 2k Blm

o]
o

Carlson #(2011): Prado and Marzal(2013)

Ridsdale, Rothwell, Smit £](2015)

dlolEl Aejst #4

ol 71yt oA} 2%

Nelson(2015)

glole) 783} 43 delel gast g |0 o 2 Blole) 43 |- vlole 74 % 53
HlolEplo)= 2 Hlole] Eoh
dlolel Wek B A5 eey Hele ¥ | 3“3 e

~ 1% dolE £4

- dole} 44

- Holy 7 oy mop |~ HIOTE o1 Al BAIY stef
Hole) ol B EEEY EE R I R i RV PR

slolg 7t 4% 9l A2 7}

EEEEER

stelel 14 2 374 |- gt dolel %7t | - dolE =7
o dlolel A& |- vIRA AL
IO A 5 R dolel %7t |- dolel A4t
Hole) el - elelel, ielslele] 4 % 29 | Hlelel | o
dlole #e)eh 24 - dlojg g -
Hole) o4 ke o AaH 5 |- dolE 4
dlele] %2 3 Eiwsel dolg g | GOl R EA FE A
serolElst dolel /1% | dlole] 2] ~ Hlole, serolel 50 9 22l | ole] Bl |- Aeiole A4 % ol%
dolel w2l 9 3 ot Holel 3% |- dole) Fat
RERERE
&2 % doE 9% |dolg olg - Hojre] &e14 ol% dolel 44 |- dole] 1%
- dole] 24
Holel Feold 2 Ahols Hole) 2] |- dlolel Felold 2 Aol
dole] nz dole] el |- vole) nE




16 AEA33A A35d A435 2018

ol Hge g E AFd A= Carlson
(2011) ¢k Nelson(2015) o] AJAIg+ 127 ©loE]
ZE A AT ds & ZEIHS 45
93t It = SEsigith A EAUY
WS T AellA Zlssisith

AL

3. st=AT dtdoly e
s 223 BN

2 ApoliE Hrlold dATeoly e i
% Z2IYE AT 517 tjehe 2
O Sgitk o5 71 A SAah B
o 754 thet E ARL HlEAdo) &

She iSRS T 13870 71 FolA A7
o8} ] AHIZE AFEIL 9 12170 TS}

3
Ardeld w2 4
W& ZE

< Itk o] FolA
1= 3l
= 5171 71

Aol E i EAR Ttol =S
a9 B HTE AL

& ZAPEOR AT
WA o)F 517 719 T8 2RI v
o4 WAEL i Aot A 5
% ZRIY AT PR 5 R AT RS
A3 ET AA, ZANY /)R B =2
9 AR AL 2 A% s ekl
%02 FRY Ik 7
= 71382 5170 713 5 4370 713(84.3%) &
2 U458 A4Sk g9tk A 87 s
F 532 AF 3% gl A e 2o
AFHL AR0w 3RS FE L

glo] el 71l it 2l FEL

Hl
E3
o
o)
AR

A% W& AFst

A, W5 TR Y wse Al
= 4371 713Nt g ste] A E T
SRl FEZL] ¢ F7 she FEHY
2 7o) XEz /=0l Aydlely A
g O FAIE TR Qo] W 2R
5 54 O%E%:: AIZF U171 v
o Aelaiaitt. A W= Alwshe 718l
HAISHAL Qe 24 B ANY 5w 2T
el = F 3177l 71EEE A4 )
ol M¥F-E H| 32710l o|=7174A] 713 b At
7F 2 Ao® Urth[F5 1] 35). B3 o
= 4370 7138l Algske ws T2 S0
Wi T4, SRS 1 A= YepsT
AR, w5 Z20He Ay et #ds)
of 5171 7138 5 337 718l M= AtlolH
e WS 22O vl R Ay
AE HATSEL SISiTh o5 3370 71 5 21
N 718X = A g7, = 20181 9l
11€ Atolol] Alg¥= W& Z2TIHS hls)
al El‘iiofq 1171 71382 A AEAHAL
5 ZRIOHS DR 718X Al
Ei AANA Q] W& Z2THel| tht AES
AL AT AF DAE T
187] 713 FollM T 7182 A wsike A
AlBEAL AR A5 —JZ]{* il k
3N 71 A
of gk s =
Al A DAl thgk Am> ‘319}1‘:]'. a 94 87H
7182 A% 1

= g



A4 71 491 429 A% 2AE F

th o]st 7] xﬂ%%% w}

2A] Al Q%Ur & oz—mi A A=A =
o} 519 oA A W& 2o
Ao n=E X3 doleuo] 2 B HlolH
I A= = 127 A2k ule Iy
Atk 79 W%ME Z4ztol W& 22

=2
=
ro
:.i
mlru
i
k=
o
ol
£
AN
X
o
ol
X
2
o
fu
i)

F3 9le doly FEHA AR g 27
< 5ol £4E itk olE S
tetex o] ArdlolE ] W& X2
AH FHHLE throlA L gl ol )E
HA] M gk J8x e og2kS RS}
of Auls F USITh BAE w& TR
WE-S oy Aolld Z233 Al o] u}
2 Este] AR Aeaigich

32 WS D2IYW LI

32.1 A% 1%
ul—)\l_i Z‘”“‘ﬂ‘“ _u_::,— __ifl%
o] A% 127) lolg FEFA] AE 2 = o
Hol| T 4TS Kol
A Z7ke] dlole ZE Al xﬂ_‘:} o ara 2

@b‘l—

21 6‘]—

& Z2I9S AT

o} z28 5 AL

o W& W&

T2 W&

AT (G 5l

I 5 HOlE ZIEHHAl MF 2t et we =203 £+ 3 =278 HI 7|2 &

dlole EZA A% 7N 5 & %t Z2W F Z279 9%
dlole] A g 3 9 20.9 16 5.0
dlolEuo] 2 2 Holg ZH 3 70 3 09
dole W 9 458X 7 16.3 9 2.3
dlole Azl 9 #4 24 55.8 140 442
dlole] Alztst 9 53 15 349 34 107
dlolg] el 9 24 33 76.7 80 252
dlole] £ 9 =gl 4 93 4 1.3
veldlole] & HoE 7|& 4 93 4 1.3
dlolg] e & 3 6 140 10 32
&2 2 Holy <& 8 186 11 35
dlolg] Falold 2 A& 2 47 4 1.3
dlolg B& 2 47 2 0.6
3 317 100.0
TR 28E AT 437 1% F AT EEEA 9 BEE v Z23YS AFske 713 ue



18 BEA=S3|A] A354 A4 2018

1) dol8 A4 2 5
VY T AFsH 24 O )% 4332
Zo4 dolel 4 2 53 ] g i
% TIPS ATSH 1B BF 93l

th ol 7] AlFdhs A T2
= R 7138 570, B& 17} 71804 470,
TR s P O B i | R 3 B S

% mRIRS AT Qs Ao Yeit
A2 ol B /14 AT 28 22
a8e] £ S 1670l90n e Avn
W (% 6>J+ 2y

AFA] A iE
7] 713l #H
AATE o] Lol AL3] st
dlole] dlZAE2]2l ICPSR (Inter-university
Consortium for Political and Social Research)
off et Z2 I 278 7]l A 2} s
ASHL AN Aokt Holy HEAEH
MAelshz W AEE Qa8E 29E

ATk,

Ho
—r

%o

) HlolEfHle] 2 Bl HlolE ZH

Y APl EollM Hsl= 9121¢] HolHE AFF HlOlEiHﬂOli 2 odlole Tz AEE W&
S8 FEshe 7S §) 27l ek i Z2 IS A8k 713 4370 718 F 30
Z2IL ML ALE YR, 371 7]l thelell Boetinl 71whEE 2209 RS
A 24zt sh g Algekal AT EF ok AL AT BA vlojemlo] 2~ SQL A
g elolef o] 4 3 A mhet A B 4 ool etk Yafs Alwslal ol ek 2
WS =oehe A TR *9H L 2l xolFHul(tloH| ) o el 2=t 278 7]
AL ol9h AHate] ELH dloJElet 2 ok ol Zullel] thek W&o ' v
574 AAavte] SPFelM F24 vlolH & EejolusHthelld= Application Programming
ol MFE AT JnE 7= ii o] Interfaces(APIs) ol A 71 go] 285 = dl

B, 57 AEY 5= A4 3 R &t ole] X2l JSONe thgt YafFS +Fstar
= ZRIHE SAs oy S f1g A
(E 6) HOEf ZM ¥ 27 o2 B W Z2IY
a& Z2IY Ye Z2O9 5 Z239 AT 7%
) 2325 (Web scraping) 3 zA e, FEeEd, o g
ARA A 2 ZA o} FH]
ESIH Elolg 1 ZA M ol
dlole 74 DMIE’ ERE] 1 ZA o
| Holg S LE dlojg 1 A ohl-g]HAe =
BRI D] 1 A Eolt-woH| 2
217 dlolH 1 ZA| ol
A Hud 1 A o] =h
geAgg PSR 2 s;i Al o] &=, ZX]O]—rf’a'rHE
dlolel #xAHe g 3 R, AU, T
A 16




5 ggtmA g Aol #HE w§ T2 4 F4 19
3) HlolE W3 2 4584 DMSEFS 5 CO|E M24 _apis,2
19 W 3 EEE9 A 2 Openscince
282 32 o]y A#l(data cleaning)
oF AHE R 77 7)HelA 9 22T
S AZaT YAHE D 32, ) 712 % )
230N 717} 2] E2 9L, velA 57 7] iﬂ
2 o] 23S skl AATh Al
FE= O 22O S 77H3: OpenRefine©|
e AETAoIA S &3t tlolHE HA
st WS ’5”3‘3}1 UATE I ol ZE
171 olojel RS 83} glo|g] AA| 7)ol (a8 2) HolH 2| ¥ &4 oz &
T EEEREPSSE DERERE nE 228 AT 89
ZAE 9E 2o 47 Y AlgE
AN tolE] B4 Qe AZEY] W8 ZTE ]
A 46712 7P =2 ¥ AAEL A
4) HlolE Az 2 &4 o 147 ekl A AlFEIL JSATE (GE 8)ell
tlole 2] 9 4] Ak 4370 713 F A Ao} Zro] BA AZESofo tigh 955l
Hho] W= 2470 7138ellA] 140709 2 WS 2= HE 7P BRI 67] thetoll A =3 §
2AAEG AFehs AR WEB&EEQ ol & Atk Fgk AAH HolE B4 AXE e
n] Adloly A W RN TP B NVivooll that W& Z2 T2 27) 7]Zo) A
°l ThFoix| AL e %Qﬂ‘?}% & F Atk ol 22 20 B 4709 A 0E YT ol
S X2 7S 32 glolE B4 8k A AxEols A e GAA HolE +4
E"Jl‘ﬂ &, Hlole] &4 v, == A | glof 7HE g AREEE AR B
o], lﬂﬂi*l’\ﬁﬂ"ﬂ gk Beller o5 4 olo] thet W& ZETIH O $F W7} Frh
s (19 2)3 Ak = As ¢ F Utk
E 7 HolE WE 9 AS2EN 92 B IS Z203Y
S ZEIY YL 29 5 2 AE 7)1
OpenRefine L | Heu naen o, ZAole), w2l Riol ur)
do1e) ZRlET], YAFAIY-miTE
R 1 v/ RS IR el
g AEHolE AA 1 Bl
A 9




20 AE AR A354 A4z 2018

(Z 8) Hloly xz2| H

2M: AZEYN ue

=22

& T2 gL 2 Z2I3 AF 7%
£ 2ZE90}(SPSS, SAS, Stata) 14 ;‘223 ;}iifgjgtuﬁ’ A,
Nvivo 4 ZA ol &), ZAJolrHy
Jupyter Notebook 4 iizj ST, 2t gl e,
Rstudio 4 T, 2l ESe vy
Excel 3 ZAo]&), 2ol 2t
MATLAB 3 H2H)
PR Pandas 2 TEE, gAY -4YE
" GitLab 1 o)
Image] 1 H2AE)
Shell 1 B2E
Pandoc 1 BAETY
Tropy 1 ZEger
Voyant tools, AntConc 1 LA EgtelyS=H)
. 22T, EARAT- G E, A Xy ol -2
e} The Carpentries 5 Aol )
Library Carpentry 1 A Lot~ Mol 1
Al 46

o]¢} TiEo] thket =TI o
ato] dlole] £A4e 7FsshAl sk 22
ZEF 2 Jupyter Notebookell theh w4
2L ) 7180lA 242 sh ] =
AATk A A F oy AlZskE 918t 3
#r Aol RO &85 A 4sk= RStudio
W& 270 71AA P ZEOgS Al
o} S g8t tloly 4] WPHell
o] 735 270 713X 370¢] Yol
3 guSleH, ] siAe fIgk ke &
ZEII MATLAB ¥ W& X273 1
2RI 1) 7]38elA 37]9] YaFo = Alg=aL
A3tk o] 9Jel= Pandas, ImageJ, Pandocs
ThoFE HlolE] B4 A EYold)] gl w8 T
EIHE0] A8

71ejel] 23k 67 =119 5 470 Software

e
EE T EIJ
El ¥
o 32
(e}
O
V f
Y
K ROH B e

B Ho 2
o2
i

m

Carpentry2h= &5 w573l ofaf Al F==
AAFo)9 e 171= Data Carpentry, Th=
&= Library Carpentryell <8 Al55E <
Aotk 20181 A Software Carpentry
9} Data Carpentry”} ¥$t=]o] The Carpentries
Zh= BACE YL JeH 1070= 7074 7]
Fo)] 3|07 71YEo] gl
n.d.). Library Carpentry= The Carpentries
o] W& B Y WS F8shHA] 2015
9 2AE SAE A B FERAETHES
FoE AFollM ZR3F AZES

(The Carpentries,

F

3 eloly #e] 2B A4S
EHo g gt ol Bl THHOEE A



Carpentry, n.d.).
Teal, Cranston, Lapp, White, Wilson, Ram,
& Pawlik(2015)e] w2 19983 A]2H¢
Software Carpentrye H% & 5 4=
AP A

A= 9134 (2-days intensive
hands-on workshops) & E3f A1AE°] &

27 3= AxEY] FEMy} 7 Ty o
o2 w&3h= v|odE] 7|Bolth YAKS AY
HAL ZIAV e o) & ﬂtﬂ S qq_g.._ 3T

Ego] Ao} QF Ak AXEG ] 5
AU &3 A= ¥8s 53l H“LH
o} Teal 9% olelgh W& W2l AFUES
W sk As T4 HaE 23
workshop model with community) ©]2}2 "
gelatt AFE o W& A5t JARete] s
g5 MO R sk A F4 fafol 4=
Edlo] 28 e P72 k= A7
E9] 270 azxog Bgsitiy BTk

Data Carpentry+ 2014'3)| Software Carpentry
o] Amj7|HCE AJAE O AFH OB E
A= ”E oﬂ:rL?’\P* tde s Hely #
g 9274 Sk Aol TS 7L

‘:} ]% B9l Heoly ZE e
= AFTHEE sk AolH Al
S AL el 1) &8
2 3‘11 A 7Fsg A7 w9
toly 58 W& 2) EFelA 27is
Jo] -4akal ETX 'E‘O]:«] Q] F

LA 2

¥ (a hands-on

=N

r‘
Nm[

Z,

L J

& x %
F“\

—r‘

oz

1

r°1‘ ol
o X
ot

s rgu
i nd

o
o
l_‘
.,
(o}
ﬁ

i
20
ol
i
Y
9
=
=)
a8}
s
Q
O
jab)
=
o)
(€]
=]
=
<
jm)
[oN

The Carpentriesol A= AFAFElA 22

g 24 21

M

s

g sl td aFS 7189
71N A= ool thet vl-§

o5
3

S AEd duikog =g g ¢dojel R
o]t} Python ¥& W4, Unix Shell, MATLAB

Carpentries, n.d.).
ToM e 2R, A (LgHE), A
ol (2HAN|E), dAHE 5 4
Al o] 713 B3l B WSE AlFEhal AUl
o} 2~ =) e] Z$- Python, Git, Shelloll &
ok AFOE FAsAL et yA] 37 oy
Sl W& W&ol sk du gldch
Library Carpentry 91348 HAIS 714
Yol (Mo a) 13o]lem AMME
ke WS ZEIolgE HoA
o] BEAYAFel A3}t At s =2
TR Zfol 7t Slok 1y sl thieke]
s ZEIH wgel] o] gl xE 3l

Y=
g =
ot

fe o nd

A HlolE #e] 2 B4S A% AFE Ve
g} Az eSS S wETH= A

AXES] HolH EE A ke g AL
5 ZEIHol2he AollA & 7Hiva
wheto] FA el Zotskad

Tho.2 dloE £4] H“?M et wg =
L 1270 7138ellA 28707 Al g =5 AR
TH(E 9 #X). I FAAE 107] =213 0]
Eﬂ/\EEﬂO] 1 H&' tﬂ—tﬂoﬂ ﬂ]z‘f} 740]04‘:44] H

=
ZEl 270, Bebeo N, 2 EetolsH
37N, EZe=tiolA 47)e) #d =2 0] A
THIL A, ofF Z2 1M = XML Q1=
g 71k Y, B 2dE 719, Rolu Sketch

54 Z=IH Ao

T
BE‘_ /\_LE

i

Engine



22 AEAYE3IA A354 A4z 2018

CE 9) HlolH Xz

=M OOl 2M Y ns Z=203

& TR L Z2d F Z29 AF 7|H

g EdolE §4 10 B2EY, 2 L) EdelusY, 228w

e 5 Aulolt), Sy

YEST 24 4 2250240, 225, o dy)

AAH Y 2 ZA o)=Y, ZA oY)

Jo]E
oy [B0I0TH 5 ST
- A G714E dolg R4 1 sk =)

2498 dolg #4 1 2ol USH

97 g} dlolE] B4 1 Az] Lot -djo]u] A

71e 3 EZEY

A 28

Ao g &8sk 4 S OFL U B System, GIS) # #&d AZEYojo]] )3t WS
AAR 24 7ol dieh v Z2IHLE 2 T2 1270 718l A 24707F AlFE 3L Q)
7 gt A 57 2] UEYT B4 ATH(GE 10) X)), o] oA ArcGISER= A
I} AHs| A= 37 gt A 4719 YA Fol 7] dlojE] £4 AZE ool thel W& T2
AT AATE HAFZA A Wl diek W Hol 12712 7P wrem 774 71gelA 9
& T2 ) 7)1B\A 7z 1A 8 S ATk QGISER= 0 422 7|k A EY)
2 AATE T 9] F7HdolE] Aol g7 ofol] ek W& 2L 571 7oA ZH2} 8}
AME HolH #4 & 54 39| "oy &4 W A= QR om, GISe tigh 72l
el tisk WS T2 IHE ZAIE T 7] A AASE Ye Z2TH AA] 47) 7138
B} Ho] x3hE 37 Z2IHELS HolH s G AT 71El WMol 3
A e digh A YES HEE ¢ W& TZINEL GISE 7o IR =

(E 10> Hlole XNz

g

Awg FEake whgolt Ag) Holee] 2
W 59 gey 9

ol me rr

BAM: X2 HEA|AH IR T2

oS 2T Y& T2 4 Z2I A 7@
ArcGIS 12 jHLE]j A}E?Hmo;;xi.]oﬂ];;] FAE, E250
e | 001 5 3*2-4]:1124 T, 2, Aol AejEiop)-
GIS 9% . fgdggigmw-cﬂoma CEEBRERER
dis 3 |EAMelet, ZAMYH, 2l el
gl 24




H
S
oH,
¢

2
o
fu)
ot
=]
s
EL:
uich
rlo
=

203 72270 S 10702 7P B vl
S AP ™ Python W& ZZI0] 67] 2
I oS AAEIATE 87 7134 R B 9
AFE, 478 713814 Python 35S Alg-st
Ak WA Z2 e Aol Scalars
Aelatal BRI W8k e Ao
UERSTE mheba] difate] ZEe Qo
WS ZZ2 TS ROy Pythons $4108 &
FHIL des & T Urh

tleoly A 2 A AdEE 7)E 2&
W82 = Open Science Framework(OSF) ©]
Ao™ 77 71l 97he] A flAFol AT
1 e ACE UEith OSF&= A Aol
F7] &< I == B, HolE, I, 2R E
F 5 EEAEES T o {5
2 JFeg s 7Fset ske 2F a8
719k a2 Eg]o]tH Center for Open Science,
nd). o= A7 370 2 A@ (reproducibility)

[l

I

2423

r2
-
=
S
i)
rid
o

A

ol
-

AL A= HolE #HE B
FYPFLE NEL U F3 g
8 (high performance computing) 3} &
AAFE 57 7]HlA shH P
o} dlole] A2jet AHE WS 37 7]

e YAFOE AlFEI YR SH H|o]E]
A5 £2 g2 A2 (tidy data) 3h=
Poll thal] Shfistarl Atk 1 2]l OpenMP
Google Earth Engine® 72 APIsol thgh
WHE 270 71l A s fGEHE Ao E

e,

Ir

% i o

]

o X @ ot ol i odle

[e2

5) Hloly A|7s % w4

o8] Alztsh 9 2d) B¥E ag Z2
L 1570 7138004 34707F 9 H L AN
W o] F 2N ZRIYS 54 HKZES LY
Z27 QolE 83k Azt el disl

TS UJTHCE 12) FF). 1 FAME
7P B WS ZEIHGAN BRI e

ZES o= AHYEE HloE AlZtstE 7
&1A &= =<1 Tableau©lAth 1 tho 2
Bo] oL e FAlE =2 Aol R

CE 1) HolH XM2| H 24 2204 ool ns =23

& ZEIY YL zeIY Z209 AT 71#

H2RY], 2AWolE, EAFAY, =27 gy

R 10 FHY, BAL, EAA-G9E, SRR, REE
Gl

Python 6 B2, 2AdolE), S22y, oYy

Z2Jg)uelo] | Perl 2 B2

C++ 1 H2AE)

CUDA 1 H2H)

GPU Programming 1 H2E

Scalar 1 Bk

A 22




24 ARFAETIA #3548 A435 2018
(E 12) HI0OIE AlZtEt o 3 o2 pE ng =2
D& TR g Z2T03 7 Z2IY AF 7R
B2E), 2ol Ao, 27| Egtol s, gAlA -
Tableau 10 sty ool
R 7 AGujol], Fad|, =2t USHu), AL, S22k, dd)
_ | Excel 1 HEhe
A7t} ‘
= PowerPoint 1 Fao
- Adobe Photoshop 1 AR - G
Adobe lustrator 1 Fad
Maya 1 HAHEY
CARTO 1 ZA] e o]
A Z}al Q) 4 Bl oA, Eatin-gd, MAYolAHd A )
220l A& 3 T, 2l Eo| ), S22t
2EyW 2 Ao, ole]lL el
3D Azt 1 A ]
=73 A7t} 1 L2 Eefo| )
A 34
< S8 AIZsRl Ao E YeRTh 1 Lol L& O E I8 T2 TP 4370030t
Mayatt CARTOS} 2+ A3} Mt A ES| 71 9o E oy #EE EoPdE AEslele
SPLE G GHEIAE EEY 5 99A0 2R 1REE WAUGI R} 3
ATEAE 83 A7k wE T2 TPE =, FAHNM+= “Data Management 1017
AFE L QATE AZES O] o]el i AlZ}s) olgte A& stoll Qs AR e}, Apd et
A e AN AR ATHE YR SUF 02 Tl 9248 ATHT e 2
2l A% e 2B At} dEE v SHPEEE v &E o MITA 22t o
=295 S99 g3 AT ATAL B2 Hole) B
WEE G ST HolH fFEER
6) dolg #A7 2 3 = A4 diolHo] 23 %E dlolE &g
tolg #e] 9 ZA 3 HHE v X2 & Z2TH0] AT o] ol HlofE] #
e 3371 7]l A 80717F =G E T AATh ZAGe gt W& 2L 1770 718l
o]& T3l tloly #Aelet Aol "oy A 247071 A=A e oy 27 #d
B 080 Be g Z2agel AT eI G Zlueld 217 s £
=& FAOIHA 7P B 7oA w3 EURISey=1
S AL % 5 ATk (E 1Dl B=w
dlolg Agel st v 22T 257 7] 7) "oy F4 ¥4 ET:'r““EﬂOW

tlolE] Zd 2 THulg o) FEE 7S

L2 4 71BN 27 S AlgE



(E 13) HIoIH &2|

Al o4z

a

RN S Y ERERS

25

M

rH
I

o us ==

1o

s T2 Y& Z27Y & Z2TH AT 7
Betor), ZAMo|ET, £2-E7120, FolXeluFar), MIT,
g I, 2ol ), ohelzut), Az yjoln)-u2 e, BelE
o o |eHEel AelEck-ells, e, Deialo
2 3 |, Zzeinh), Qelwold-olsh Al ool oo, WAy,
Hole B nPl&ER, B, AT SRk, BAIU o], 2, dn)
H, E2Eg
Sopa 1 %0, aAve
FERp 2 |MIT, S ek
TEEET 1 [AdEgel vze
B2, B or), Aol S, ool Lol g, £
o F120), MIT, w2 2elol e, Bl A, deslel), 2
HeTH #2AH 2 2, ool ooy, WD, sulieh, e 2Ty, oz,
WA ol
dog =4 6 |nrei), 20, ool 2 oprgn), A1, MIT, oo 9.9
SHA| 80

ool M SPEE WS TR TP E “data
documentation”¢]gh= £-017} E &= o] 3
o, gfet 139 dojE =iwEolAE

2B ol & e WS WSSk S
T} MITS EAEG A AZEE ws =2
@ = “version control”o] FE3F=] o] 93]

=t ol Hlole F4 #eje}t A= dolH
AES] MRS 4 - Aelske WES o5

AU,

8) HEtEICIEIS} HlolE] 7]&

el O]E 9} HlolE] 71 i W 2T
o] Aol 474 71l s AlFE AL 9o
A7t g A3ich w5 Ulg-o2 o]
A& 8t ok mlEflo]H (science metadata)
o et W& AFstL AU EAFIAT

dAMe= a&2< Artloly S el HEt

o

HolEE 222l HeIoIA AlAJsk= el
MITelA = Hlole 9]

i 1= s

9) dlole e B 2
dlole] #e] 2 3-f w3k} )X = 671
718l M 107 W& ZRI 0] AlFH AL U

AR AN

o 2 A7 AR F4 o)2 Py

ul
=



26 ARFAEE3|A] #3548 A435 2018

Qg AT A HE BHAY, A7 A

S 93 0F A2 FEAEE] AlZHI”

protocolio ¥ 71E} =7=0) tist W&-2 oF
AT UH R 27 Z2Oe A= Ao

/0et 9, J18]a vlolH I —‘E— 538 o9

# 98 Q A D N T
ok 19 570 7)1 o)A LE;H Fa),

ZaguoAs AN oA} o2
e 913t st AR B wg T2
P2 AT B3 FEeterolM =
A2l i3 715 AT 9 axas
TAIe] 3, A B ﬁ%ﬂ EHGMJ{

2
of
ol

==

[e)

4

}

re

ot ofo offfl fo o
ogo & i do o

2

1

=

=2

o

rir

o

o

i)

ok
g
=2
=

re
=
ofo
o

) ¢ B oHoly Qg

&) 2 HolY A& & z27]
= 870 7180l A 11707F Al 2L o
T W82 (R 14sh 2k &ejoh dEE Zle
Z gloJejol X AP EE A A sk H4ES
ddE 27 2]
om Ajztste} dEE fel =0l A
&) R HolH Hele] #¥d wg Z2T9

LA

2}

QAR T T

(de-identification) ©ll

A

J.L

S5 EAST dele <183 BN
HlolE elgo] g Auk Al A
% ZEIY dolg A8 9152 A9

DOI(Digital Object Identifier) % ORCID(Ope
of tigh =2

Rl orlr

=]
o

&
ﬂF

Researcher and Contributor ID)
IHEE EAstAT

1) HlolE Falold @ Aol
Hlolet Feloll o Aol <iagst

oA 4709 W& ZE o]
o} sHEol A= HlolE oAl
HEE Q] U832} A s =rjel A
tleoly #H2ZAE]<l Dataverse

T2 ds Yot Stk 48
A dHlolH

o)L W AT EYoje] o
A@g2 Aolgol et 3749 W& Z= I

AU,

[oXex |
T’:
=
=

| rﬂa

E

< AsetL

12) dlolg) BE
djo|g REL thFE 9)

27 7)ol 27 S A E

B e A 9% F 74

(e

“ o
a2 =

]

=

i)

P

n)
[
o

rlo

S|
%]

=
Ho

(E 14y 22| ¥ Ho|y olg Yzt &e ==
& T2 Y& 278 & 273 AF 7)1

n] 2 5} 2 E2F7 2

. Aztsl A &2 1 Fa

=
A& 1 Qg2
dlo|g] Kot 1 EEEY
gk 2 BAEY, Baed

golg o1& |DOI 2 B2"HY, ZZ2 o)

ORCID 2 A Ejold]-dlou] 2, ZZ2e|Tht)
A 11




Zgge] 2YEIL e AR YEth W
5 o EAF UM E HolH ¥

S= At At
oj¢} HEo] HAug2 AlFsh= 4370 71
= 1271 71elM = YafolA &8 7tel&
gholt el 9AF dEAE Y, 559 7
olggtol= 3 Ao Ege F7hsL AT
=]

s e g @% AR F99 0
5

i

k1
it
i
_\ﬂ
[
rd
PN
=1
—_
o
NS
to
s
A
—
=
N
r <

ol
ABNE 92 BEARE
S A ST AT A5G

o
A 718 4TI oM %28 7

Lo

BNy mle Ay xo fo
5

Bol=g AT B 23eIn, He)

el A5 BB S o e
R DES L R
Slow oA ferge - Aae] 42

e 718 2 A7) ARSI 51K 7]
Follom, o] FollA] 71Hel A AAA
=] o)

o

o8 JhEE 2Rl FEHLS AlF6L )
713482 57091 Ao vttt A 378 713
oMe o 71delA Fdste] 78k =
22l REHYE e w0 50 JAE AT
SHaL ASMTh HE A WS Alwske 4370
713 FollA e 73] 2Rl FEZ LY
W5 AR FAE A AT e 71829
o,

Weh £ Aol Szeld AR e
270l FERY 572 tHOE 7 R
BRI 714 4918] A2 ths) lele] e
A AR 4P 7)EE TS As

& ol 2ol REAY e 28 A8e) 93

7N ol 713l A ARSI Qe o 22kl

W& AR FHE AVHIT

CE 15) &g 1| S 7|20M oot s us A2 7Y
Zegetolt 3 | H55d Foedolt Felsde A3F 25AE 9

7= Wt o o [
MIT o L J
E2AES Y o [
Rkt Eatse] o
Bl AT (5 22) L
off 2] 21} o o [
LR o o
ke o
de)ieold (ofuhpa <l o [
ofo] @ S}l o o o o
ek o
o o o




28 AE AR A354 A4z 2018

A Az a0l FEZ IS Aleshs 571
713 wAATHY, AawYolry, Az
FUol(4FEIEFZ), FZ=MI, $1AFAI
297 oAk 7t 71He] REZE HajelA
HE 7P 3919 AlsL F 4202 A xy
P (AFEYEF2) o E4F AlEe] UAHZE 7HF
BT FZ=H Il A 1070, wIAIAFEH el
7N, YA Tt 571 A E-E Ayt
At olF AEE o IS Fag 2
3+ 1270 dlolel el AF 9% T dlolH
g 9 Ae-84, dlole Alzkst 2 1, o
ole] #e] B I E3HE Alele 97 E Al
k3l FHEE AEo] AXHL = ZoE 1}
ERgt) (& 16)0] w=d {2 2 gojg og
o thak A o] 10712 714 B3kor Hlolg
HE A A Eo] 97l wloE ] 2 27 #
& A EL 7o)

O_b,/‘\

(o]

ol HIECE Y WSolA = A9 thFol
AA] 2 HlolE] HE fo] BE AN
22l FEHLDAAME HAIHL Aee g9l
g ik &2 B vlold Q1 oo ¢
A AE 107] FollA Az ol (At
F2) 9] 2l FE DT 6709] AES
At Ao doly 33} dHH &2
2 A, dlolg gold, Hloly <183 DO,
ORCID, thebA4=( Altmetrics) ofl thak &S
CHEAL AATh &2 9 vlolE g G2 ¢
2N (D7) & AL 1 7130 FE
2ldolA] AFEHIL Uen Hog A L
TR A 22 Pl 713 FE LA TR
A3 AT wlolE el B 2F ARRE A
EUof(AFEIETZR), FZM IO, $12FAI
(H71) & N 71 FELDAA AFsiaL
o

& 16 713 A N S2lel FE2lY BA M A
o A A5 A& A (7]13)
oA AF
dolel 7] B 23 . CélleFt the data(;] |AFEd)
Finding Data (3= 1th)
tlo]efuo] 2~ 2 dlojg ¥ 1 Study the concept(PIAIAFH)
- a=
Holel A1) B 2 ) Processlmg your data(P|AIZAFHO)
Analyzing your data(U]AIAFH)
Characterizing Research Data and Research Data Management (=8 1t))
golg el 9 23 7 —
Organizing your data($12ZAIt)-297])
dole ¥4 9 TFwoelA 2 Documenting the data(H2ulYolHt))
Data Description(Z 2] U olt)-AE}TF2)
WEolE 2 HolE 714 1 = =0 . - - 3}
Workflow Documentation & Metadata Standards(Z 2] Z1|o}eh-Ae}T#%)
ici i =2 =
S0 HolE 98 10 P('JI‘ICIGS for dat;? sharln:g and access(; o)
Citing and DOI's(Z 2] X Yo}t)|- 2 el F2)
Long-term preservation and archiving of data(Zlawlye}E=Hoi)
Hlojg HE 9 )
Storing your data($12FAId-2$17])
dlolg] ol B AjolL 3 Repurposing your data(mIAIZAFH)
A 42




oA AIABIAL A=
Rog Yelsdth (&
T TP B 8 7l FE AR
AABL Je 9 Lkl FEHLS 9

oldH el tist 2dro] 2l Aul 2 i Al

Oo,_.l"l'o
I &
2 ©
_>L:(m
£ oim
my L
Emz
— o
Do
X <
=
N o

o

B2 670 710l FEHCE AR &
2hol FEZ YL DataONE Education Module
o] o] & 73t DataONE (Data Observation
Network for Earth) A+ 22 vl <] x4
7hset HEE Slal vhde B 7]dEo] B
T HYAEA w5=42SA T National

Science Foundation) 9] A& R ik 1 ot

CE 17> 270 oleh 7|&ollM HMAIE 2

¢
re
-
=
o
4
i

[kl

g 7 T2 & B4 29

M

=02 37 713e] AAISIL 3= New England
Collaborative Data Management Curriculum
o] 7% w5 wjAREA = S (University of
Massachusetts) oA oA 7HHa3l o™

HANE, AAHE} L 3 Fof A7l B

W& A5 E Research Data Management and
Sharing MOOCE =27l Eeke|yth gtz of
dH 2 )3 EDINAS §8 ZZA|EdA 7|
urE 2210l 9202 Courseras 53 52
7 7Fssttt nFAEZARE(US. Geological
Survey) ¢] vlolE #E] W& RES #H3F Fof
tlolE Aol 2L Bo] Adloly #g
2Rkl ohal 6719 BEE AWatal ok 11 ¢
ICPSR Data Management and Curation=
olf ¥ ZEAAE AWt e WelolA
o|M Data Management Snafu in 3 Short
Acts®] 739 HolH 3-f 2 Ao]&9] ofl%
= A AFAER AT FRE oy o]

A Hl) Qolt

7 2ee FE2Y E= U A=

F o2l REFY Ee aS AR AF7H 5 A7
FERH, BRIk, 29 2~dHd), glapx
Research Data MANTRA 8 o(gY"), gy, rlFgd), oW
), E2EY
DataONE Education Module 6 3(5% Zj)x]j;l?; iigggﬂ e
New England Collaborative Data Management Curriculum 3 AAE, grolad), HARAT(EHE)
Research Data Management and Sharing MOOC 2 HA ol EE2ET)
U.S. Geological Survey Data Management Training Modules 2 =, S
ICPSR Data Management and Curation 2 FEH, EEE
Data Management Snafu in 3 Short Acts 2 of v, =t




30 BEAIA] A35d A4Z 2018

4, 89 3l A

2 ATl Frle] et A AlF
e drdold #e] wd TR T
oA Q)= dlolE] E|ZA] A HEES wo
Ao wa) LESle] AT R T AAES

Alg Aol

AN S B2H07 it B4 A4S
v o ® AHloly #AE W& g 2 Al
wkAlo] EA the Carpentries®t 7+ A& S )
g ﬂ HelA]l W& FA19ke] o Bl A ES
YO R sk AZESo] &g 5l HlolE ¥
Y WF] et =olataizt ZTPE‘r

A, 1271 vlole 2lE Al AlF 9s
FTHOE AY WSS ATk 4374 7144
A WS Z2IOH AE 3NTNE A A,
tole A7 B A A dHd us ==
o) MG 2470 712(55.8%) oA 14070
(44.2%) 2 7V¢ =& v &S 2Aee 2o
Uebsth diold #eE] ¥ 24 Qg #dd
oS T2 735 337 713H76.7%) oA
8071(25.2%) 7} AlgE= A2 yYeht 71
‘%‘" Hﬂ‘-"l 3 A=k A ws 220

)
E

Kl

e ‘3! Z7 AY 7% TP FL F W
AR B Ao 7 Uehdt}l oy Azke 2

F3 ot Y wg T2 157 719
(34.9%)ollX 3470(10.7%) %1 AL& eht
Al AR B2 o] 713 3 Z2 I &)
T e o A TRy HA 97 )

olH] FHHA AR qFe FHACE T
de A W& T2 FE g A2 A
o7 vEpton ol A% iS T2 W
&0l G HlolE A Al ] UFH

O
r

3
ong w %0 QA 25 AZ B4
%95 Unk et 9 T8L AT 7]
# FAME 127) 7182 e ) ool
g sk gglom o] 9 sulNE
AIEG gt HeH ] FPolEE
2 9805k o % 2R ik o
N EE B FhY ATASE BE 22 Y
0 G2 o B0 2 49 249

nglel Aeko] @ 5 ok
S, AA ZARA )% Z ) e

o3}

HA

01 11‘r° EEE] = AlFstL

hass
30 mN

i;‘j]—
o EEZIE A=
e SR, oF anu =2 XﬂE
< 48 A3} volH BE &2 % HolE 9
&, dlojE] 2 B 2ol A3 AEES) W

7 EE Z0F UeEth 53 HojE e

ﬂ‘

7 b AL vla) RE L0l FEeeld
012 BASL ol s WAlel wet Al gus
B el )8}

Z At Shie & & Sk
-

A T8 TR QuEos Bxw

AN A2 AT
AH 02 wole] ElEA AR Gl Tk i
22 AFH7] oS A9l FEE AT
A A7dolE B BHARE T 9



=
3IUEM The Carpentries®t 2+ 9% IS
7138 831 e "ighEe] A8 eH
2 AFAAME AL Fol7]= sty 471 7]
o] ofof] FFEHIL ol= HolE FHA
W5 HEE NES Aol E 5 9o
FHT AAE 3] HEAFAAME 9 F-E AL
HE I F Uk dE 5o vl= 2F
S} g #e] 79 The Carpentries®] 3]
A 71 E 78S ] YafS FHACE
A Tt WellA] Az ESe] F Hjoly HH W&
= Algdhe T4 713 98 FEEkal At
(Clayton, 2018). 78] Ujolg-3) 8K CalTech)
TAHT w2gole] 0&F theteA Tl A
T dAgdleld e w& TR0 dsio®
The Carpentries 935S 83t AT
(Kvale & Stangeland, 2017: Wrublewski,
Clement, & Morrell, 2017).

Bk ofuzg} o] EX AT AES] &
ZESo % toly T8 TS g AL

4% Library CarpentryS 3l #l-g3tx 9l

g AT 53] ek =] ke
Mz AFdolH H7F AEE AT G
2 FAea gAY 1Ee A HAE Bol
A EHA AAEC] AZES O] B 22
I A2 ey ] B A wEE 2

oF glth= 914)o] =olx] 3L Ut Baker, Moore,

Priego, Alegre, Cope, Price, Stephens, Strien,

[l

Avdleld #el w% Zzad g B4 31

M

& Wilson, 2016: Cox, Verbaan, & Sen, 2012:
Koltay, 2017: MacMillan, 2014). Library
Carpentryoll A= ol#d A|4¢] 55 A
Fo.EH ANES Aol BE £S5 9

om AES) ARAY S o] gAE

Sl & dd A dHeE gt £
2)(regular expression), Unix Shell $F3elx¢]

ole] A, 2AHY Aof(scripting languages)
£ AASFATH Cope & Baker, 2017). Library
Carpentry oF] A2 1o ApAEo]
dArdlole e el &8 5 SlE 71EH
A3 T F5317] 918 AEuS 2plo]
PESE AAoA ofn] Sl ARl & 4= Qitk

0|9} o] A7H|olE Pl & me el

P& o) ol tehes Apseld 27
He A4 Qo] wsle A%mse] BeA,

The Carpentries$} 2+ IT ARFYEIE 7]HES
& sk w& FA 9] FYo| o FolA L U=
AgS A EsT: S e A7)t
tet=xj el A Aoy He] MHAE A
&Jat7] 913 wiste] =oE3 glem o
AU 20X W& 22O T35 4
gl & & Qlth o]& EFo R sy
BIAE A A EC] AFHCE

37 ZzalgE Qo ozl Hole A7)

il
W

fo
Ho do [ b o

]

—

=]

o} B4 919 2zEd) B4 7 =27y
W o], HelH Alzssh 2d 5 A7AEol
ATE $l8) WL sk HolE 2EeA Al
3 el oak olal s} olol tha A1glo] 2.3
A0 ¢ 5 Yok ARe A S5 9



32 BEAI|A] A35A A4Z 2018

ANgel Adas 7189 zw—g— D
A90% Best 9o Bal
HOME dole delsh $H g wRS
sel7) 91 o7k B2 Aol

ool st Aol de] W& =
2R ok 3 259 o= o]Fo
A3 e 127] diolH 2HHA AlF- 9
Z dlolg A % 4, Holg #g ¥ 7,
dlole] Alztst % 8 A=) e 71 A
ATk b olE W& TR A AFAE
o] AT AAE EEdh=r :5_06} °ﬂ‘j/Ur oﬂ:rL
F

=Skt

Hx 78] gloly #e

WE S RFL e E(ﬂ%‘:}.
L] 97) EllolE} 2lEfR Al Al ol
H g ZRIYE FE e A2 e

ko

Lrﬁrﬂr

r

olAlE (2015). wloJE] Ate]d

il

ER W Ui-8o] di el AFEO] a2
& oltk A ek 2Eel FEHIS A
Fhe 71 53ololA [ wgE AT
T 713 ol vjsl g Ak AL o7l
AR o) Lol FEEEe] EXF xﬂ% 2

< 58l delg BE {2 2 HolE 98§
e FA Aoz Pty w83
Fol FE AFHL Slvke Zs AT
Atk olElgh o A dAdlolE #e
L2 IYA sts]ofop & fgoltal
itk o]oh tiEo] dlojE M B &4,
fsle} AeE ohofet Az E o], =27
o] 5 71%A A2 tig AxEe] A
S F a0l Hr| TSk AL

2 Ao R R2HT e 75
]
A

ol
2L =

ol % T STV r}o
(o B A 4‘} 30 18

oN
2
Lo
X,

B

oo >
Y ko md
T
>0
hu)
. T
re
-
1o
ﬁ%
re
-
—_r’(-’/
ki
(e

125 Algshk= %141 EHEPEAM 2L oq;L
AN & 2] g3t el thdt

2gd e Aotk

NN
P
A

N
by
Fu
il

28} vloly A, =R AE st Skeths] =, 11-15.

S (2017). Q12 710k dole] FEHA B A B9 A7 AFARA D ks BF

4, 45-71.

Baker, J., Moore, C., Priego, E., Alegre, R., Cope, J., Price, L., ... & Wilson, G. (2016). Library
Carpentry: software skills training for library professionals. Liber Quarterly: The Journal
of European Research Libraries, 26(3), 141-162. https://doi.org/10.18352/1q.10176

Brown, R. A., Wolski, M., & Richardson, J. (2015). Developing new skills for research support
librarians. The Australian library journal, 64(3), 224-234.

Bryant, R., Lavoie, B., & Malpas, C. (2017). Scoping the University RDM Service Bundle. The
Realities of Research Data Management, Part 2. Dublin, OH: OCLC Research.



A
=)
=
_e]
ki
R
" g
re
-
__\—‘L‘
9
i)
rid
i)
Rl
Ho
[H
utl
d
i)
=
ofe
M
=
w
%}

doi:10.25333/C3Z039.

Carlson, J., Fosmire, M., Miller, C. C., & Nelson, M. S. (2011). Determining data information
literacy needs: A study of students and research faculty. portal: Libraries and the Academy,
11(2), 629-657.

Clayton, S. (2018). Software Carpentry in the Library [PowerPoint slides]. Retrieved from
Re-think it 2018: Libraries for a New Age. http://hdl.handle.net/2152/63437

Cope, J., & Baker, J. (2017). Library carpentry: software skills training for library professionals.
International Journal of Data Curation, 12(1). http://sro.sussex.ac.uk/69975/

Cox, A., Verbaan, E., & Sen, B. (2012). Upskilling liaison librarians for research data management.
Ariadne, (70). http://www.ariadne. ac.uk/issue70/cox-et-al

Faniel, I. M., & Connaway, L. S. (2018). Librarians’ Perspectives on the Factors Influencing
Research Data Management Programs. College & Research Libraries, 79(1), 100.

Khan, H. R., Kim, J, & Chang, H.-C. (2018). Toward an Understanding of Data Literacy.
Retrieved from https://www.ideals.illinois.edu/handle/2142/100243

Koltay, T. (2016). Facing the Challenge of Data-Intensive Research: Research Data Services and
Data Literacy in Academic Libraries. In Innovation in Libraries and Information Services
(pp. 45-61). Emerald Group Publishing Limited.

Koltay, T. (2017). Data literacy for researchers and data librarians. Journal of Librarianship and
Information Science, 49(1), 3-14.

Kvale, L., & Stangeland, E. (2017). Skills for research data management-developing RDM
courses at the university of Oslo. Proceedings of the Association for Information Science
and Technology, 54(1), 728-730.

MacMillan, D. (2014). Data sharing and discovery: What librarians need to know. The Journal
of Academic Librarianship, 40(5), 541-549.

Nelson, M. S. (2015). Where do we go from here? Furthering developing the data information
literacy competencies. In Carlson, J., & Johnston, L. R. (Eds.). Data information literacy:
Librarians, data, and the education of a new generation of researchers (pp.231-245).
Purdue University Press.

Prado, J. C., & Marzal, M. A. (2013). Incorporating data literacy into information literacy programs:
Core competencies and contents. Libri, 63(2), 123-134.

Qin, J., & Dlgnazio, J. (2010). Lessons learned from a two-year experience in science data
literacy education. Paper presented at 31st Annual IATUL Conference, June 22, 2010.
http://docs.lib.purdue.edu/iatul2010/conf/day2/5



AR A A #3548 A435 2018
..... & Whuetherick,

34

Ridsdale, C., Rothwell, J., Smit, M., Ali-Hassan, H., Bliemel, M., Irvine, D
B. (2015). Strategies and best practices for data literacy education: Knowledge synthesis

report. Dalhausie University.
Schneider, R. (2013). Research data literacy. In Kurbanogly, S. et al. (Ed.), Worldwide Commonalities
and Challenges in Information Literacy Research and Practice, Springer International,

Cham, pp. 134-140.
Shorish, Y. (2015). Data information literacy and undergraduates: A critical competency. College

& Undergraduate Libraries, 22(1), 97-106.
Teal, TK., Cranston, K.A., Lapp, H., White, E., Wilson, G., Ram, K., & Pawlik, A. (2015). Data
carpentry: Workshops to increase data literacy for researchers. International Journal of
& Allard, S. (2017).

Digital Curation, 10(1), 135-43. doi:10.2218/ijdc.v10i1.351

Tenopir, C., Talja, S., Horstmann, W., Late, E., Hughes, D., Pollock, D
Research data services in European academic research libraries. Liber Quarterly, 27(1),

23-44. http://doi.org/10.18352/1q.10180
Wrublewski, D., Clement, G., & Morrell, T. (2017). Data carpentry in the Caltech libraries. Paper
presented in 254th American Chemical Society National Meeting & Exposition, August

20-24, 2017, Washington, DC.

[ FALIE ]

Center for Open Science. n.d. Manage and share your research with OSF. Retrieved from

https://cos.io/our-products/ostf/
Data Carpentry. n.d. Data Carpentry Vision and Mission. Retrieved from

https://datacarpentry.org/mission/
Library Carpentry. n.d. About Library Carpentry. Retrieved from https://librarycarpentry.org/.

The Carpentries. n.d. About us. Retrieved from https://carpentries.org/about/

=20l et =2 #7

° E._E_ iﬂ"ﬂ_l'__l_
(English translation of references written in Korean)

Han, Sang Woo (2017). A research on the design of data literacy model based on digital humanities,

Proceedings of the Korean Society for Information Management, 45-71.
Lee, Jae Yun (2015). Data science and data literacy. Proceedings of the Korean Society for

Information Management, 11-15.




) gigeAd Adels B ¥& T2 U8 B4 35
=] k1) O_31 37 k1)
[F= 1] 5170 datdloly o] w23 AlF 7|
7M7) R1 AEAT | o | ASAT -
and/or ARL 7 2 Z=Td 5 A7) 12
o e 20169-
Boston University (E2€t)) Rl & ARL | "= | A¥us 32 201711
Brown University (H.2}2th) Rl & ARL | =% | AguS 10 N/A
Columbia University (Z@w]olth) Rl & ARL | "= | J¥2S 5 gggi
L . 20189-
Cornell University (Fdth) Rl & ARL | "= | J¥uS 6 2018.11
o . 20189-
Duke University (F3t)) Rl & ARL | "= | J3aS 23 2018.11
GeorgeMasonUniversity (ZAHo]<=th) R1 n= | AgtuS 31 N/A
Georgia State University (ZAo}Egt) R1 o3 | AR 17 gg}gfl
] ~ [ ema edel &
Harvard University (3h# =) Rl & ARL | =3 | A% 9 §3}§‘f1 E}E ]alé LzﬂaLL -
3 =2 0 [}
lowa State University (olo]2.9}5Hth) Rl & ARL | "= | A&us 4 gg}:i
] - C[9mw 2l &
Johns Hopkins University (£237120)) Rl & ARL | "= | J¥AS 22 gg}g?l a];‘ ]“JLEL ';ﬁ_; i
. =2 0 [€)
Lo o o e 20189-
ouisiana State University (Folxolus=dd]) | Rl & ARL | W= | AFxS 1 201811
MIT Rl & ARL v | Jas 9 N/A
North Carolina State University at Raleigh (=27 Ao 2018.9-
Salol e Rl & ARL | "+ | J%as 19 201811
] = euaw el
Northwestern University (=2~¢]2~&lth) Rl & ARL | "= | JA¥2S 4 22%{16 ﬂ];’; L‘LEL ‘;_‘i;_“ =
=2 0 [€)
_ ~ o9 el B
Rice University (2}9]2:0)) RL& ARL | W% | Adms | 5 | 0 a}; K ;ﬁ; e
X =2 0 [}
Rutgers University-New Brunswick (742dl) | R1 & ARL | ®l= | A¥2S 3 N/A
Stanford University (~&1ZEd)) R1 n2 | Aas 3 gg}g?l
- . e 20189-
The University of Tennessee-Knoxville (EIMIAIH]) | R1 & ARL | ml=F | A¥2S 2 2018.11
The University of Texas at Arlington (BJA}ATH-2 151 o 20189- | E71E 2l RE
28) Rl EEEEEE L 10 gy (99 93 ag
N - | 971 Lol
University of Arizona (of2]Zud) Rl & ARL | "= | J¥AS 3 22(3)11293 g];: LJLEL ‘;ﬂi—; i
. =2 ° [€)
— S FEEREEN -
gn;;r)sﬁy of California-Berkeley (Zg]Zu o}t Rl & ARL | "2 | 2sms 9 N/A
=
1 7 1 19— 1 M| E]o -Tj|o 5-
EﬂJ]r;l;/)ersﬁy of California-Davis (22 EYolt]-dlo] RI & ARL | w2 | 29us 15 38}2\1)0
University of California-Riverside (Z] 21 o}lj- a o 2018.9-
Aol ) Rl & ARL | "= | H3as 6 201811
University of California-San Diego (2] Euo}t)- REREEN 2018.9-
ATl 1) Rl & ARL | "= | J3as 1 201811
- e e 20189-
University of Colorado Boulder (ZZzHetl) Rl & ARL | "= | J3as 17 201811
. . . 20189-
University of Connecticut (ZMIEIZTH) Rl & ARL | "= | J¥uS 2 201811




36 BEAIA] A35A A4Z 2018

FHI71EF R1 AEAT | o | ZEAT i
and/or ARL 7 2 A A7) 12

_ 015.10-
University of Delaware (2ghgloith) Rl & ARL | "= | J3aS 2 2201156111
University of Florida (Z2zthd) Rl & ARL | "= | J¥AS 6 220011%%
University of Illinois at Urbana-Champaign (92]x N 2018.9-
oltj-oluhbaks o) Rl & ARL v | JgaS 3 201811

_ 015.11-
University of lowa (o}o]2.9jth) Rl & ARL | "5 | %% 6 22(1)?71 é
University of Maryland-College Park (W2 Z=th) | R1 & ARL | ®= | @2 2018.3
University of Minnesota-Twin Cities (P|Ul2ElH) | R1 & ARL | m= | 382 3 N/A
University of Missouri-Columbia (7]5=2]th) Rl & ARL | "= | A¥2S 2016.11

— - _—— -

éﬁgﬁ% ()Jf North Carolina at Chapel Hill (=27} RI & ARL | @2 | 28ws 1 N/A
University of Notre Dame (EZHTH) Rl & ARL | =% | AguS 3 gggi

. E7E LR FE
University of Oregon (&2 Rl & ARL | "3 | A3a% 2 N/A ‘;‘ ] ai m

gd 343 A¥

University of Wisconsin-Madison ($]2-A1t-wj 21570 2018.9-
0 Rl & ARL | "= | J3as 2 201811
Virginia Commonwealth University (HA1o} 7= _ 2018.9-
a2 Rl & ARL v | Jas 1 201811
Virginia Polytechnic Institute and State University .0 2015.2-
e Rl & ARL | "3 | 982% | 7 0182
Yale University (e]2eh) Rl & ARL | W% |3gas| 8 gfﬁz?l

_ R7|H 29l FE
Auburn University (£:34th) ARL v | Agas 1 N/A a};_; L, 5 xﬂa; m
University of Alberta (H¥E}H) ARL vt | Jars 4 2018.5

L R7H LR FE
University of Toronto (E2ED) ARL At | S 4 N/A ];: ] "4; Tr

B e
Michigan State University (RIAIZAFHH) Rl & ARL | = | &840 FE=d
Pennsylvania State University (F1A#Uel=fdl) | R1 & ARL | ®l=F | AT 2201 REZY
- M) Lo~ .

S}né\}ggyi ())f California-Santa Cruz (Zg]Euo}t) R 0z | QA Satel BEald
grgf:ﬁji‘[y of Pittsburgh-Pittsburgh Campus (3= Rl & ARL 0F | QA Latel BEEaY
gnoii;e]r)sity of Wisconsin-Milwaukee ($]2~4l)- R 0Z | A Sotel B
=T
University of Utah (fEltH) Rl & ARL | "= |95 22l REY g3
University of Virginia-Main Campus (MAYolt]) | R1 & ARL | ®l& |<¥7]3 229 FELY 33
University of Washington-Seattle Campus (9AEH) | R1 & ARL | ®|5F | ¥7)|# 2k FEY 83




