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Proposal of a Conceptual Model for Research Data Curation based on
Activity Theory
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ABSTRACT : This study is a literature study that analyzed the research data curation models
using activity theory as a theoretical framework. Based on the factors of the activity used in
the activity theory, this study analyzed various research data curation models, as well as issues
that needed discussion in the library field in carrying out research data curation activities.
And based on this, a new research data curation conceptual model was proposed. This study
analyzed how the five previously proposed digital curation lifecycle models are configured, and
analyzed the actions presented sporadically in each model. A new research data curation
conceptual model was proposed by analyzing factors, extracting common factors and integrating
them into a new model. In addition, six issues to be considered in carrying out research data
curation activities in libraries and repositories were analyzed and discussed. The research data
curation conceptual model proposed in this study consists of a total of 10 steps, and it contains
practical issues and contradictions to consider at each stage of activity.

KEYWORDS : Research Data Curation, Activity Theory, Curation Conceptual Model, Issues of
Digital Curation Activities
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dlold Faloldz gAY Felojelghz §ols £&5o] ARHAR = F97t B ot
Ao T Hol AMS-H= &ol24 YAY F#lo]A(Digital Curation) > 7|7kl 24 tA€
HolHE ety HEske Al XS Ent ope) s tAE dolE o] AA 9 3% zjA}
&5 Sl FEE doly A B 1o tig ARt &5 25 XFske 7Hd ol ti( Tammaro,
Ross, & Casarosa, 2014). 7l=2] AJ&3A17]132] International Data Corporation(IDC) ol W=
W 20206 9] A AA A" AR oF OAERLC]E(ZB) o] @il gtk o] ¢} 2H2 tiAd
tlolele] 4 S7kek tiEo] vlolE e tigh AAAQl #e]e] FRAAE A FHIL 9lom,
olglgt FAZ AFrlelEle] AAA #e, HE, %L% L AL JFHIL ATHF7H3}7]
+=A33], 2019: Tolle, Tansley, & Hey, 2011). dAFulolElg “Arfatata] 48 7ol A
Aok 748 A7, JFRA E 7Y 55 59 }04 AHEE AR AR EA ArARe] ATl
dlolE"E oulat (7t gAY, 2022), ATelolE e A2zl gk 84
ol i B 82 T3 A7EHE U M dFe S8 AR
Ak BRE ofgl FAel e AFAEY FE AT T volH Y T8 Aike
VEF ot 7HE ZHetH 5718 71ed 73], 2019: AAE, 2012). A olE
EWAL T2 AlelElel] tigk Bk A|AA
£ 87t e, v=e A9-ole vls=H A8 wh(National Science Foundation,
016} NSF) 9 vt 2749 (National Institutes of Health, ©]3F NIH) SollA dlolg &g
A8 (Data Management Plan, ©]3} DMP)-& -3l Jom, oA ® #e}7]eg gk
Akeh 71l A Falshe A AA 3}0}04 DMPE 2 2 AEd 5 =S 2383 ot
(FP71=7184, 2020). E&2Q1 dHlolg o] #alE S8 tAE vleolE ] AojF7|E 7|Wo =
ke oA SEs AT olE @%%LP«E’H o AAA Aol #E 7Y ¢

o)
A .

2001 "ol olgh= §o7F A5 AREE ol %, aY
U], FoIE T8 A= ste] Wk A HIA, =%
(Bailey, 2019). Z12iut tAE Falold 2 Adlolg FHloldel thgh thekst A7} 118 x]

2= Zol EX Rol2 g txg Fyold Rdld tst 1= A AA AokE v 9,
E3u o] AFollAe EEolEe] 84S 7o fA Y Felo)d EdE w5 Aee
ZAEHA] St Bk oflEl tAY FHlold RS Aljbsks FAll dA ExdA A 7
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oAzt D] Eojslor & BASS W Teld AT Gk
A7E UAg Feold Bdo] T AZ S BHATE ATTH
2o} gl T Felold Aok ke ATrlolE ol )
ool gt

2
lel_i_

Ak ofol] Hsl B ¢ Qelole Feloldst #Us BY ¥4 0 € $AS vigos
i g mde

bl

2|A7E Fasiof 2 gl

2 23 d9= Aw vAd

4 2

glo]Ad Aelj5=7] Edlo] AkE 2008 d <] EEFE 201537H4]
9ol A AP YA Felo)d B 7hu 57HE st 48 Hesith 5o Rd
7}7F DDI(Data Documentation Initiative) AJel5=7] 24, DCC(Data Curation Centre) X4,
ANDS(Australian Research Data Commons) H©18H ¥+ K24, DataONE(Data Observation
Network for Earth) R4, 2|3 vldoly AJejF=7] Edojt},

DDI AJofF7] B 2710 ARbE Fdlold Fd= tAd doly AR ol g} w el
olE] #39] FE S7HIA HolH #4 W7HE SX1A1717] S8l A= AT HolA 4 9]
°]¢]E Zt=th DCC B F=¢] oy Felold Bl Albst R HlolelH = Aldsh
FEo g Felold B A7A BE S5 A% 7Y F UEE B3 ATE e
# BFolgtal & 4 Stk ANDS o8] 3-fr 22 Hlo]E19] AAkAte} o] 8 7t ARG
& e NELE S5 7lE oY vlolHE Eegithy] Kok AFtolE et A ol
Bt o FFste] AFEQN7] wiEel 49 7 E Zheth the & DataONE B2 w54
I3k H(National Science Foundation, ©]18F NSF) ol|A] A|Qsl= Z2AE F shUZ & &
3= d2A AFUE 718k Z9g ARMchs HollA EAe0 997} 9lom, mExjute.
Hdole] AelF7] Be2 BlE|olElE th/d tlolH=E slo] dAtu|olBlE sl Felold &5
o] JAZES-E Algster EEuold s ARkl Rd= /L l7] wiZel] MA=A
o aE BHES B AFolEE td HolHE dto] Falold AoiFr] Eds ARMls
Bk oplgt b2t vl B o= Wie] R e HlolE BEAE A AtE Edolg=
Z

HolA 2eE 2=t
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A= EFolE(Activity Theory) < © :rLEﬂO]Ei Falold Rz} A4
tlole ol SFel #Hg Ak E‘@.E‘}ﬁ‘?}. GFolE9 7184 a2 T (subject) 2t
A (object)” 7+e] FAo] AL, 17+e] WA o|m WAAR] s 2‘}%% ol 5% 25
olaligt %lﬂ“‘ q0]‘3}( Kaptelinin & Nardi, 2012). &5°]&<] 2379 Vygotsky(1962)

& ok 5] B8 FAAAL, o E A= (stimulus) #F ¥
(response) 2] Aololl A A2 ARAS /NE( ediating artifact)’o] ¥ Aoz 1
sl Zlolrh 271¢] SFolE FA|, 4A|, viles 72t FARCE sto] MR F3 A
A1 Fejo] Rgoiglom, o)% s e E’ﬁ‘ol Leont'evell sl 7= 3 (Leont'ev, 1978),
Engestrom(1987) = %8 4=k

Fo|Ro| LE %]'%T_‘ 1 e} IAIRle] T AAl = T 3] =9l
0= QIeh, ol FA|} A€ FoAlgo] o] FoiRE HPLOE olsfgit) FEolEe A
S} A= *}23}%% ot MEOIA e WXL WstA7IH, oleh e T S W
(internalization) 2} &3ty 543 EFo0] oL :rmﬂl AYPH=AE BAFOEHN &5
o] FA ot AAE BT olaliEd 4= A= (Kaptelinin, 2005), S 34 @Jiﬂ—‘ﬁ 5ol ASH
ZZAAE E3] AFE HEHT AlE 2= Leont'evel ]O}Oﬂ M= Ao ‘B (activity)’,
"3 9)( act1on) =2 operation)’ & FAE ] k. I8]3 ZHzke] Q015 ‘=7 (motive)’, ‘&
F(goals)', 5] € 4 JE== 5h= "ZA(conditions) ' A= o] 219 (Leont'ev, 1978:
Lompscher, 2006) ol (I8 1ellA BAAE= A et & ApellAe Aol FalolAd
g SF T2 7R FS) ATl EAskE S (activity) ol2kal olsiEd 4 9

ok e
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OPERATI OPERATION DPERATION 4~ | CONDITIONS
2.

Qg 1) g9 A& F=(Kaptelinin & Nardi, 2012)
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=
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°o]% Engestrom(1987)& 71 AT 30l thket 371 de x3ste] &5 olgs A
ZFo| HAdE eislet, ol e &Nt oft 7101 B A wkedeit) e BY)
A= 719 “FA (subject)’, ‘ZHiﬂ(object) . ‘W71 & (mediating artifact)’ ] 7I\g¥gt of e}
& (community)’, A2 Hmediator)’, "=7-(tool)’, "3 (rule)’, I (division of labor) 9]
Md< E3HTHEngestrom, 2001). £ A9 AA] Ato]o] vzl =2 sk ASS ov|
&hH, > A ¥ ﬂ] AtelellA] BAIE FAGE 53] EH A A9 A8
= ong Ent ope} FEA ol o] J8E U Alelo] BAskE A A £9=
et i O]E}(Engestrom 1987). Z1=13L #32 HAF O AY d=24Q0 4, -, 74,

TR 1813 £ L 4EASS T8 E= AP 7S THHKaptelinn & Nardi, 2012).
b S70llH ool 294 74048 04 9IS € Wge2 pusigen

AFAeZE P9, &5 T4, 25 AA, =7 1 As 7Eow 742t BAEA

2. CIXE Fefo[d 2Eef 9|9

YAg vlolE s 28402 71%4U(technical) W3}l FFsl7] wiol wlo]Ele] 2] &
HEA H7]o o] 2717 BE G HAejddl DA<l GAE A B Algst ZRg)
ZAE SHlE SAR HPEAL FEske Zlo] FogH, AoiFrlE TNte R g H s
3l °ol& 48 75tk Pennock (2007) > TIAIE HolH ] AEA]S HAst7] f1sl AJoiF+7]
719ke] Ht whlo] dasitty FAgeht 91, =9 YAd FalolAd AlEl(Digital Curation
Centre, ©]3} DCC) = YA HlolE] #zjol] thak Aol=7] 7Iute] H wh2jo] tAE H|o]E <]
35 A Tl B A71A BES 7FsA shedl T8tk F7gskith(Higgins, 2008). o]t
B TS Ao ® o] theket ok Bl AtellA TiAE HloH ol Aol ek AelF]
WA sl AlRlsl] 913 eteA TAE AolFr] dls ARk vl vk Burton & Treloar,
2009: Constantopoulos et al,, 2009: Higgins, 2008: Michener & Jones, 2012).

tlole] Aol71= 54 Hlole7t 271 AAE= MR E & 0] tehs A7 28
B3 HE BY/EE d7|Es A 9AE ity i Aaks B 710l AgHEE o2
Hlole] #e] AoljF7] Bedo] EAfsh=t, AolF=7] Hdle] FoA2 sd Aol7] Ftol HlolE]
71504 SFaeliof she o Ae Iﬂ%i—% T A== A 725 Ale itk AolvkBall, 2012).
UAY ARE2 A, #e, BE &8 H7lHe 48] e AR, g AR Sl g
A5 olsf 7t AsjEojof A3l FEold B AolFr] ZRAAE 7INte® g 7t GAE
Felold AHIAE AFd o Ak oo 22 BAH FHlold ¥ @A FHo]d AR|AE
Agshet AoiA tAE FHold Rde g WS ARt HollA folE Zheth

i
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SR AT M2 55| K| (M54 M135)

1ol
ol

I SR Felold = 24

B ATE SE0lES 018 EE EE3le] o tRY FHlold B FA st & gelMe
7100 A|FE 57K TAE ol AelFr] BES tPdo R Agsle] EFol2e] Y8 AES
Agate] EAsinh 443 571219 tAE FeElold Aels7] 292 DDI Aol 24, DCC R4,
ANDS tlol8] 3+ 249, DataONE 249, 7123 "Wdo]g] A7) BdZ s RdES BF
ATElolHE iy HolH= gk Fello]d AelF7] Edd Hat opuje} 72} = B = W9
toly ZZAEZ oA At Rdolt)

2 AFollA EAE 57 ] HAE FHlolAd B2 HolE] o] Akl A 7t ol
ZEALE AABIL o, 99 22 Falold RdES tAE HolHE Rt} 45208
k] 714 B gloA AT o e A8 =olaL ArtlolEel ek 714 A=
7P stes sl e 515 etk T dyulolE Felold S5 &, 9
53 52 FeElodE Tk XA ER I vloly A 9] Bl mE} &pol7t EAf st
olF HIFO R Fao|Mo] s E = W] mEt AxE = Falold &, FHlolge] A o
53} A9, =F 2 AZEY 0] Sl zlo|7t EA)g)

7t AelelE] FHlold RdE] B FE9 B 5 AR vk 2tk WA DDI(Data
Documentation Initiative) 3.0 W3 7@ Ed2 Atu|old, E3] ARt HlolEjol| thst Aol
7] 2d& o5 ) th(Vardigan, Heus, & Thomas, 2008). 33 Fd& 5-2] 7id, HlolE
T3, vlolE A, dolel BE, dlold w2, vlole A4, Hole] £4 ¥ &k W79 F 8714
4% FAE] doH, DDIE Heolee §&& WAsy &85 SHAN717] S8 tlole ¢t
A &gEl= viEolE] 139 75 SV EM HolH F4 w7l Zoshe e BEE
A or= ATH Vardigan, Heus, & Thomas, 2008).

22 DCC AJolF7] BdE Felold Mulag e o Sl 71l we) vjolE EEs
FHlold ¥ BHES A Fshe 2 5402 /NEE Atk Higgins, 2008). 3d Edo]
g = sh= Holele 54 Zrll Eoke] dAttlolEol] 53t=A] ko tAY o] &
ARE EFeh= tolEE 1 tAC R gt DCC FalolAd Aolsr] Rdle glolE 9] 73],
A2, W7 A, =, BE A A AR R AR, W3] oA E e E, s Y
AZtstE BdE AlFo 24 2719 st R HlolBE Ao E Faoldst B
st=tl Zasgk SAIE AQreth(Higgins, 2008).

S5t d|oEjAn] 2~ Australian National Data Service, ©13F ANDS) = ¢f&] o1 €x159] Hlo|HE
AREE S 817 P18 el she 25 EUE AQkel] 91814 Data Sharing Verbs' &
NEStATH Burton & Treloar, 2009). 319 Rd & A1Y 2 &8 &8 3 #2304 7=
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2T0|ES SAHU2Z ot dFololE FaolM JHE ZE H eof

(description) 241 HloJE] A2kt B vlo]y o]§2} BF7F AR o e 7IE R tha 5 879
SAE EFeeh A, A AN, A, 55, A4, J2 2 ol&(Burton & Treloar, 2009).
ANDS= AFAER stola Brh E824Q1 A7t 7hsete s tA Y FHlo|d Z2AAE Bl
ATHOHE T3t AR Sl A EXE dd LS Adtsision, o RdSe] A
dlole] ek o} Theksh opellx] &8-3 4= le ofd FEle HlolBlE e E skal e
W), ANDS7F AQHEE AJolF7) Bele Gpe|olejel A Fololl B} o JFH o] = BHd
Holt,

DataONE Hlo]8] Aol F=7] B2 NSFelA] X Qsl= Z2AE F 3UR] DataONESI|A]
Hgk A8t tlolelE Faloldsta BEsly] 913 BRl ARIE A S AAlE ARUE
718k 2 o|th(Michener & Jones, 2012). ©] Ho|g AolF7] Zd2 AF, 43, 23, A4,

= B, 5% B 249 sWAE F4dHo] tH(Michener & Jones, 2012).

R A )4 B2 dlejolE Aef=7] EERIH|, ©]& Pouchard(2015) 7F
ke W UAY Falolde AXske Bds Agste toly e Ads A
HE AElsk=tl 83 AAE E3tate] Algkst Rdoltt o] REle MAn BA AlY, 7,
A, BE Y A OAE EF8=t, A|QEer Pouchard(2015) & HlElo]E] AJejF=7] &
AL, dloly AR, EAF AP o] ZRAE H= A A AHolHE AEletal 74
G50 HAZEFE Agstet] AT F JEF ke vl YR Jdeiles #
STk
T (E D2 2t A ol Bd9] 74 84a5s 7k Aejste] HoEr)

)

AT 5
=] H ]

5t Hlg
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H
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o
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B (EY 1x) A A = T3 2 A4
DDI O O O (@] O
DCC O O O (@] O
ANDS 0 o} 0 X X
DataONE 0 0 0 o} o}
Big Data Life Cycle (@) @) @) X X

1. 2| (Actions)

Ag HolEg 43502

E'_
= Age EolaL Aol gt
. DCC Ael57] 22 AElolEel
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SR A2 Y E S| X| (M54 H135)

SPEA B BE dut UAE HolgE FHoldshs A HAoE AAENSH, ANDS,
DataONE, ¥jelol8 AofjF7] Bl AFvolHE 1 thde s sto] Feolidd s
A=A
2 Aol B43 OAE Felold R 7 7R2A R AlFTIE THte s 3 42l
ZE Holi o 7 g f(action) & EHsk= WA= Aol7t SATH. U7 IS

zh= qEold Bl B 2lES T B B4sk 22 AASH the (E 2> 2k

g H(H_?,] Q9]
A | | ea B wes| e |BEED | aae | an
DDI O O O O - O O O - -
DCC O O O - O O O O O O
ANDS ~ [ o | o | o] - o o - - i
DataONE O O O ¢} - 0 - 0 - -
Big Data B B B B
Lfecyde | © | @ | @ | © © ©
(E DA & F dxel 71e] vAE Falold Bdoy B+ F5240E Yehhs 49
2202 A, 9 BHEolH, o] FHolde] thid HiolE 7} F9lo ]5 gAY o] el A
4714 o] s8] T8 8R19S HojFErh thao =2 57 B9 7k 470¢] bAE o]
2 W] FEAe 99 291 AT, BF 9 A9l B2 bk o) Fo) iRl A
Falold Bl A, 3, 7 B S, BE Wyt 71240 AT ZEM A0 F8
Qoloz B8¥Y 8% FEY 4+ o
o] 93 5 AR ool welol AR ehhe 9] Q9% EAhsre, Sl AL
9 1719] 74 29 DCC Rl ek, a1 RS U2 B8 9 AEE PRAE
SAlol dlelgo] ek A& J2 L E&2Q FHlold AMu| 28 tAE HolE|¢] 714
nze PEEY

2. &= FA|(Subjects)

Oxg Falold &9 FAl= WA producer), &) AHmanager), 48] ZH consumer) ©]th
B Aol A= 5719 YRE Felo)Ad AelFr] Bdo] A5 A5, o] (& 3) 71t
4 A= Jepdd,
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20|22 Sz o d7HolH Fold JE =- A et

(E 3) CIXIY F0o|M 2Ho| FX|

wg =
R EEp 2
DDI A4 AR, BEIA, BEAES AR SE

DCC dlole] Akt dlolel e, A, A -
ANDS A4 JEAET SE
DataONE SE AR, A4
Big D

o cii A7 A, BelRt A7

7} A3 ARH Producer)

A= HlolB & AL Al gshs FAIEA, Fes tAY FHold E5s s3] 9
g oy ¢3¢ A WA dAle] FAolt) 571 e] gAY Flold Bl 7kl 470 EE(DDI,
ANDS, DataONE, Blto]e] AJojF7]) > A72E HlolEo] BARAE AAgS FAl] A=
ARALE GOt 2 Arkatelzt AHIRtREA AFAE A oletitHBurton & Treloar, 2009:
Michener & Jones, 2012: Pouchard, 2015: Vardigan, Heus, & Thomas, 2008). ¥FHell DCC
EdoX= Hole AAREE Hlolg ALAE Ao 24 HolHE Aikehs FAIE A7AE
Al gkalA] 2=TH Higgins, 2008).

1}, 22K Manager)

HeAe A&l Falold BEL Sl HoleiE A5k TRE Aol = FAS orlap
dolele] £7, BE FZ 5 UU BES FUT 4 Y= ] A delae) gt
ARAQ TEL AN BEY PAS ARSI 2o] BHolek UAE Felol Aol

oA ARl AR, JHEAL vlolE] st wlolE ezt Fo] RS HodF, o]
Rl giFe] Rl ) DDI 293 ANDS EEl 7jjolint ofye} 2l Ee] 9A] ]9
FAZ S5 F A2 HASHL At Burton & Treloar, 2009: Higgins, 2008: Michener &

Jones, 2012: Pouchard, 2015: Vardigan, Heus, & Thomas, 2008).

o}, 28] AH Consumer)

2HIAE F2 e 2= 7% volHe] 2 AR 8 4 9tk tAE Tl B
A9 AHRR= vlolE] ARE-9] AR ofje} ojwd gt Ho|E 7} &Jn| Q= HlolEelH, fA] B
HEo] oo tgh 7 9 ke AAske g & ok & AFelx] 4% 571

A Ffeold Aelar] el Zhed ARk ol il ®AIskA] e shue] el Aleleile
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B 2] FAE ATAE AAS oS ¢ 4 AUt Burton & Treloar, 2009: Higgins, 2008:
Michener & Jones, 2012: Pouchard, 2015: Vardigan, Heus, & Thomas, 2008).

3. &= ZX(Object)

tAg FHo)dS TR vlo]ee] A7) Zntel] A4 HolHE AAXCE erﬂsmi*ﬂ
sl dioldel 7HxE Fofsta tAg dlolHe] A&A H B AXR-S BAsks Eolth
upbA] AteolE] FHo)de] H42 AFolEe] tigk AFAQl BE B H, AXES THs
A 3= Aotk

o9} 7> tAg Feolae] i 7 EA o E YAY HlolEoH, YA H|oJE= T
OAg A (FE A8z 9 wEldo]E7F 230 Y AE 4] 5 on|A] Y B &
B3} 22 JiE YA JRA]) A EE B3¢e A" AR (ol OAE JiAE Agste] T
7 A" A B2 YAtelE ) 7S E3kekth(Constantopoulos et al, 2009). & SA-olA]
A UAE ol RdeME 212} 71208 txd Felolde tAE tolHE o=
FYHARE A olE, FetATFeold, A=, 73, AEAAA oy § BlEAE )
5739w} gFaAl £ 2 AEL 3 S

—é—l_

A
=
L

° 3o
= ~1

n]o

4. =7(Tool)

2 AFolA EA4skE 5709 HAE FElold AolFr] Bd 747k v 2EAER e
A EoA AR A=, o] 7hedl 3709 B ZAER M= tAE FHlold &l AHE
T e ol ek WE= AT EMN FeolH, HolH A=At % AREALAl HelE AlFgit
A, DD AHg-she kol wabd F 3109 =5 Algshetl, ol 22 e Ao
o3 A&, =g A, H, A A, AEA A, dolE e A7 9wy Foll ARg-ETh
DCC AYolF7] Bd& Aret DCCE ARSAPF T IA el et 7 7Fs & =75 Aledhe
d, ol AA ‘I?faﬂo]a“ A3l AlgEe Tt AFAE 8l AT B2 ERE T Ak
FHOIHE SIs = tAE A1) wix] 2 5, HolH Jﬂﬂ A B39 BE xR EE
2gg 3}’—5 AR vl AR S8l AT e & ATulolE #e,
AT F 2 2E WE FHe FRE slo] AHEE ¢ %l =
TR0 & DataONE HlolHE 74, AR, Algstet] €82 F e AZES o] & 2adl
‘Tnvestigator Toolkit's Al F3tth sld AZEY O] T B3
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