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ABSTRACT

With the drastic increase in the amount and types of data due to advancements in
information and communication technology, the significance of data literacy has
become more prominent. This study examined the elements of data literacy included in
the achievement standards of the revised 2022 national curriculum, investigating how
data literacy elements are reflected across various subjects such as Korean literature,
mathematics, social studies, science, and practical arts. Analyzing 600 achievement
standards related to data literacy, the study found that data interpretation and data-based
inquiry were the main elements identified, with the application of data varying across
subjects. The Korean literature focused on data communication, while mathematics stressed
statistical problem-solving. An increasing trend in the ratio of data interpretation and data-
based inquiry was observed with higher grade levels, although it was challenging to clearly
discern the learning hierarchy of data literacy elements. Through this analysis, the study
suggests the necessity of systematic guidance on data literacy education in the curriculum
and a deeper understanding of how data literacy elements vary by subject. This research
provides foundational data on integrating data literacy into the curriculum and offers
insights into how students can be supported in developing the ability to extract information
from data and utilize it to solve problems.

Key words : Data literacy, national curriculum, achievement standard, curriculum analysis,
content analysis
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Introduction
2|2 AEFA7IE1CT)Y] 3438 HEE dlole 9] gt FFE 7Ista4A o2 F7HAIZ 2 (Jung,
2012), o] = <lsl} 7HQlo] Hokal -8 4= Q= dlo|E| Q] &2 A glo] B2 40| =it} 12y A4
Shoj|o|El & e}l o] & BAek= =0l et ool 7t Zh= ofu]= 34| gebitt whetba] ujefE Aot
Z 0 539| S5AHE-2 -2 HoJE R RE] 2HolA| AESt YHE FE UL o] E E_T S U=+
S shoFe = a7 Qlet AFs| 2 Qo] dhkEeo] OECD (2023)0lA= D] S thH|sh] Y5l Bast a4 s
A|A5H= ‘Learning Compass 2] Y52 t|o|E] 2]E|Z Al & AH| A v} Tt
to]E| ZEf2jAlet P¥HA 0 2 Hlo|E & o|sfjotal E-8oh= 53 2 & AR, Hlo|E 2lE|ZA|Q] A9
+ Aol Z-&5kAL QL= tllofEl 2] ¥ 9]of| w2t /o5t Grossman & Pedahzur (2020)°1] W= T o] Ef=
‘g tl|olEl et v | o8 = T2 4= ATk Do & Kim (2023)2} Hong & Kim (2020)2 212} 4~8}2te} A3}
ko] THof| M A7 tl|o]EThg thF3l o m, o]of) mhah FA4 At -2 A0 & to]E EAlE B9
SI3ATY. o]of] H]3l Bae (2019)= AF2lake] ol A H]7Zg Y t|o]Efe} 3 to]El§ =& TEEl 2w, o]
ujet ool Bl & 2-85to] Rl QA EE 4= Sl 5 O = T|olE HEZAIE Attt 2 1ollA
+ 3 tlolElet Y tlolElE 2L 0 = tf& A3 Aol ZAsto], vl 1 B =2} tjo]glof) A
Qe HbAl 0 2 Hjo|g| & &-&5to] ZAIE st A S Hel= 58 = dlolE E=A| 2 st
A ThBhargava et al., 2015; Bae, 2019; Lee, 2019). T=3F, tlo] & E2A|E /510 Q= o] 71| A4, 7]&
EN=5Z ololE g E2]A] 24 (Element)E, HloJE] 2EHA] LA ES 354 EAof we} JH3}st
o2 tlolE ZE A YY(Area) 22 7 2l5IRTE
tlo]E] gE#Ale] FLAdo] xt Aol whet wso] oA w7} glolE ZEZAIE A 4l
+ of2] A3 At-50] o] £ X v Itk Bae (2019)+= Ello|E] 2E2{A|Y] 2 455 AlEalslal o] & g2
22015 717 Ak2lat asap7gol| A lolg 22 Al7F UehE B AT EQEO M, Do & Kim (2022)
tlofE] 2lE|A|9] /4] QAF AlE3eto] I7PH 48t wS3Hgol| A HlolE| 2lE 2 A] @ AE0] YEh =
87 oA Lee (2019)= 2015 704 A2 w5175 o] wapao A Yefhs tlofg A2 2teET
|12 53t dlolE e ] autE AnE et =5 chefst Fejo] 422do] glo| g glEf={Aof n]x|
o A7 A AFS5 AUtk Song etal. (2021)2 Hl°JE] 2lE|2]A] @2 2I5l tlolg 7|¥te] EE
35S 7okl o) & d%oll A-8oto] ke 5532 M, Hong & Kim (20202 913452 283t
F s 7kl 4830 24 ol & e 2| Ale]l §-o]n]gt /o] o] Fol %l S-S ERIsIIIT
2 Aol Al Aot glol ] 2lEf2iAl= o] e HlolElE TE 4 Qe T3S ou|sht o2 et T
ol A dlolg] 2EAlE s HFAR] Ats ALY #BEA] kA, ws3Hol|A] Hlojg 2EZAIE
oA thF=A] A3 732 A mj- EET.
olof] i Aol A= 2022 71 WS 2] A H 71 ES G0 =M HlolE glEf=|A] A7 e =73
& ofelst Al oplnt. At FAlE Thaath 2} A, 2022 7178 w11y o] 2hE /g F 7] ol A H|o]E
2lE2|A] @47} Ueht= 43RS ojmdhrlr B4, 2022 717 w824 o) Shd7E A2 7| Zol|A] o] E] 2
El2]A] 247} Y= A ojr etz
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Materials and Methods

Research Data

£ Aq=2022 71 S o] AF 7SS e s 243 XS 249 tiide 2= Hlo]g g
E2|A] 47} Y 5ot Tedtial Tt = =oj ), 8tk ALe] ), whekat, T o) Aakute] F 7|2
MEletlal /g4 0 2 HjolE 2lE|2|A] RAE ERI5H| ofH R E o, &2, nl&, AlSte] w870
337152 AT ti/doll A ALl =5 w8y dhtol| A Yeh= 43S &Rlsh| s -5 as
g o] FF 7S AdEistATh

Analysis Process

Data Collection

& AqE A AR 4 flel Al AFs, FE, B, AR 25, A, Hlal 5 Hlolg 2Eg At A
Telo] Q= ol 327015 ATt 183l 733709 2022 778 &3] 371+ F S Bol S 235t
= 83715 A ol & 2ghetal QIR AT 7 4 dlofE 2lE A 245 EdFekal itk

gt Aeol= s g AH7E2 a3 Aatol] A U8l Eadt J37|E2 FF71E sl
BH71E A8 Al LAt @ atsto] skl om L 2 F 600712 4837 5= R sHI:
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Data Classification

8371 W9 diolE gE Al 24F AlEststo] 757 9ol dolE e A 249 AvkE A
3 AF-E FASHAT Table 12 AP Aol A|A[sH= dlofE 2lE|2Al9] 9 & 245 LER 1L Jlct
Ridsdale et al. (2015)2 2000t o] Fof| 5743t ®IThgh Qo] F1 F3S 7|Hho 2 Stof tlo]g 2lEAIE
2712 848 AlRsketal 34| 7, 47, 2], 71 48] thAl 7HA] 2 0 & 251t Bae (2019)=
dlolg ZEZAIE 12719] 4= AlR3}siglon 2A5S tlojg A4 W 27| Hlojg 28 Y 24, o
o|g] 7|9t oJArAF 9 H|o] g 2] 9] Al 7}A] 9 0 & FL25k31 1, Kim & Kim (2021)2 H|°]E] 2E|2A|E
21719] 242 A|Z8tstlom R4 7], 71 W o] Al 71| g o &2 FFoith
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Table 1. Areas and elements related to data literacy established by previous research

Reserach(Author)

Area

Strategies and Best Practices
for Data Litracy Education
Knowledge Synthesis Report
(Risdale et al., 2015)

Educational I mplications
of Data Literacy in Social
Studies

(Bae, 2019)

A Study of the Definition and
Components of Data Literacy
for K-12 Al Education

(Kim & Kim, 2021)

Conceptual famework
Data collection

Data management
Data evaluation
Data application
Data creation and organization
Data utilization and analysis
Data based communication
and data ethics

Knowledge

Skills
Values and attitudes

Elements
Introduction to data
Data discovery and collection, Evaluating and ensuring
quality of data and sources

Data organization, Data manipulation, Data conversion, Metadata creation and use,
Data curation/security/re-use, Data preservation

Data tools, Basic data analysis, Data interpretation, Identifying problems using data,
Data visualiztion, presenting data, Data driven decisions making

Critical thinking, Data culture, Data ethics, Data citation, Data sharing, Evaluating
decisions based on data

Introduction to data formats and databases, Data collection, Data management and
organization, Data visualization

Inquiry based on data, Extracting information from data, Utilizing data, Data analysis,
Inference and explanation based on data, Judgment and critique of data
Communication using data, Ethics related to citing and utilizing data

Concept of data, Role of data, Type of data, Structure of data, Source of data, Analysis
method of data, Data visualization, Data pre-processing

Collect, Interpret, Reason, Summarize, Presentation, Manage, Process, Communicate
Relationship, Integration, Continue, Human-centered, Fairess

Cheat} 22 7)ol whet Ridsdale et al. (2015)2] Aol 4] A|AZH HlojE] 2{E{2{A] L AE B O = Bae
(2019)2] A7} Kim & Kim (2021)9] A2 £330 Table 22] Hlo|E] 2JE2]A] 24 EFES 2519
c}. clolE] 2El2|A] -2 Risdale et al. (2015)2] ATLollA] AASHAL Q= PGS 2185t o€ 2F

A QA= Risdale et al. (2015)°14] AAISH= 247} Bae (2019), =+ Kim & Kim (2021)014 A|A|5H= H]o]
E] 2E2{A] 24eF AX|T 3¢ EF-E0l ZAAIZH: A& 501, Risdale et al. (2015)011 4] AAISH= ‘B0l &
¥+2](Data management) G 2] ‘Bl 0| E] Z2](Data organization) 24+ Bae (2019)2] Aol A ‘Tlo]g] A4 2
ZZ](Data creation and organization) % %}2] ‘tjo]&] 2] 2 2 2Z)(Data management and organization) ot Y 2|5}
o2 2Re0 ZFAIZ o, 22 JH o] ‘dlo|E| HEH(Data conversion) 8. 4= Bae (2019)4 Kim & Kim
(2021)9] Aol DX|ok= QAE 3He 4 QIgl7|ol EF-SolA ALlsigint £F-Soll 23HH 2459
Ul-8{(Contents)2 Risdale et al. (2015)0|4] A|A|5H= 248 2| 4] Y 7} (Knowledge/Tasks) Zasto] 2H4
SHLE HE4 o o 7 golo] dad= fIal 7 2|9 Z(Conceptual framework) & ‘Tl°IE] 7
(Data concept) 0= 7513 o.M, ‘T &) & -&-5F-FA| A" (Identifying problems using data) 2} ‘Bl| 0] E] 715
2 HFE5}17] (Presenting data (verbally)) S ZF2} ‘Bl o|E] 7|®F €h(Inquiry based on data) 2} ‘T 0] & SJALAE S}
7] (Data communication) 2 2 470 24 B H2 W82 X8 4 U =5 5131t

& A7 Table 20] ERE= E-85t0] 2 JH7IE0lA ofwdh @ 47} gt of Ql=A] FE51H312H, of

of o] 253 2.40] TAZ HRIsh] Yol U 242 ool 2 B7ISH9Ic
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Table 2. Elements related to data literacy for coding scheme

Area Elements Contents
Data concept Understanding concepts of data (UCD) Knowledge and understanding of data, Knowledge and understanding of uses
and applications of data
Data collection Data discovery and collection (DDC) Identifies useful data, Collect data, Perfoms data exploration
Evaluating quality of data and sources (EQDS) Critically assesses sources of data for trustworthiness
Data management Data organization (DO) Knowledge of basic data organization methods and tool, Organizes data
Data manipulation (DM) Identifies outliers and anomalies, Cleans data
Data evaluation Basic data analysis (BDA) Analyzes data stastically, Utilizes appropriate tools to statistically analyze data
Data Interpretation (DI) Reads and understands charts, tables, and graphs, Identifies key take-away
points, and integrates this with other important information
Inquiry based on data (ID) Proposing inquiry question and conducting investigation based on data, Uses
data to identify problems in practical situations, Uses data to identify higher
level problems
Data visualization (DV) Creates meaningful tables to organize and visually present data, Creates
meaningful graphical representations of data
Data communication (DCo) Communication using data, Utilizes meaningful tables and visualizations to
communicate data, Plans the appropriate presentation type, Presents arguments
and/or outcomes clealy and coherently
Data driven decisions making (DDDM)  Prioritizes information garnered from data, Takes actions or cultivates a
practical attitude based on data
Data application Critical thinking (CT) Thinks critically when working with data, Aware of high level issues and
challlenges associated with data
Data ethics (DE) Aware of legal and ethical issues associated with data, Applies and works with
data in an ethical manner
Data citation (DCi) Knowledge of widely-accepted data citation methods, Creates correct citations

for secondary data sets

Table32 Table 29] £FE-2 BE3}o] H3H71% o] clofe] 2ef2iA] 842 RH3F olAlolc. (6504
03T BAIZ A, 10 B A2 47, Feistol ABE THLE Uehhn $A1E 4 ek ol
= lol& 7]3k 9Dy 9] U1 B T BAl AAsh1E eld 4 glom ‘Hlole W W 47oDoy)

A2 474 8 o] B 22(DOy o) AHE £A31712 E91 4 9k, 5 Tlo] 6] AlZHDV) ) Hlole] AJ7}
202 AAI57]9 Blole] ShHDI) AHE % TP ofaf5k7] S 21e 4 k. ufeb Table 2] 7]

F2 ‘eole} 71 gDy, Hlels 27
OH”(DI) QAE _.}Il_._o]-—‘]-—l ol 74_;
shgict

2% 43000y, ‘Hele 2400y, Hlo]E AZBHDVY o FlolH
BEsigom 1 270 sfgshs Tl 7 240] ofojg B

Table 3. Example of classifying elements related to data literacy in achievement standard

Standard achievement

Elements related to data literacy

UCD DDC EQDS DO DM

BDA DI ID DV DCo DDDM CT DE DCi

[6math04-03]Propose a

inquiry question(DO), collect
and organize relevent data
accordingly(DDC)(DO),
represent it with and appropriate
graph(DV), and interpret the
results(ID).
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£ 243317] 918} & 7S] ol 2ol B371ES FEote] ABA S SIS
Aage] 2

2 13% W% 25 ool vl Ralick vl 23} 9174 1 2] HE T} 2010) 15 Zalol
St 531l 7ht Al4(Kohen'’s kappa coefficient)= 0.6 2= LFERL} 25 A7t 72| 0|sHA] s 2 4= 9l 52 &2l
Skt

Data Analysis

2 AT BRI HolElES 71 BHolA 2ASTE 1 WAIR 202 743 bk 8ol L
ebe elo]) elejeiA] R aS0) Aake SIsieict 5 AR 2022 /W 5314 Ul shdzo] ot
ol et 2121% 4 9l vlole] 2fefel Al 459 AL SHlskgich 2 24 ol dole 2efe)
A R450] 7P A3 o BEsH Seiuy] 99 dole eleiile) eA5S B it shdae) A
A 24 W4 che] A8 2.4 Vo] MjE g m SIsteic

Results

Analysis of Elements Related to Data Literacy Appeared in Subject-Specific Achievement
Standards

o] Aol A= 2022 707 ol ek, =Ea, ARl TRt Aniat 3-8 WS ol AdH Ve o
EHE Table22] Hlo]E] 2E|2|A] 24 #7F Eoll W 276kl A5k 3ATh Table 4= THEEE Uehhe
tlolg] gEA] 249 W4 N, 2 Ul A UEhte= 7 dlofE] 2lE2]A] 4 ZFZko] I N,
2|3 BEEE YeR= ol 2lE2A] 49| Rlksof tigh 7iE dlo]g 2E{2{A] 840 HlE4
N,/NZ ¥&-&= YeRd Zlo|t} Table 40l k2 ‘Hlo|E] siA(DI) 24 2E TEof|A =2 Hl&S A}
Aot oH ‘Hlo g 474 9 EADDC) 848} ‘TolE] 7|H gH(ID) 84 9] 2HEolA =2 HlE
= A Zct. 221 ‘Holg 22HDM) 24& BE dHEol|A] ZolE 7] oj# gith Al 0 2 t|o]E 2{E]
A Q47 UEh = Bl &2 R 2 Aol 3tk

Table 4. Number of elements related to data literacy appeared in subject-specific achievement standards

Subjects Number of total Number of each elements related to data literacy N, (Percentage of N, toN,)

elementsrelated UCD  DDC  EQDS DO DM  BDA DI ID DV DCo DDDM CT DE DCi

to data literacy

N,

Korean Language 90 0(0.0) 556) 7(78) 1(1.1) 00.0) 000) 14(156) 2527.8)  000.0) 26(289) I(LD)  9100) 1(1.1) 1(LD
Mathematics 39 000)  7(179) 000) 2(5.1) 00.0) 10256)  923.1) 2(5.1) 9(23.1)  00.0) 000) 00.0) 000 00.0)
Moral education 80 0(0.0) 338 000) 000) 000) 000 100125 27338 000) 000) 243000 3(38) 8(100) 562)
Social studies 297 2007)  57(192) 000) 000) 000 000) 120404) 80269 6200 827) 1964 413) 1(03) 000)
Science 395 000) 97246) 000) 1846) 00.0) 000) 143362) 64(162) 1948) 3589) 1846) 00.0) 103) 00.0)
Practical arts 232 6206) 41(177)  000) 3(1.3) 000) 209 512200 64276) 3(13) 522) 492L1)  417) 209) 209)
Total 1,133 8(0.7) 210(185) 7(06) 2421) 000) 12(1.0) 347(306) 262(23.1) 3732) 7465 111098) 20(1.7) 13(1.1) &0.7)
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ZolTo A =2 Hl&S AHA|S Hlo|E] 2lE{A] 240 WEE2 b33t 2t ‘dlo|E] s D1y
14(15.6%), ‘dl°o|E] 7|9k &=L(ID) 25(27,8%), ‘HI°|E] 2JAFAF(DCo)’ 26(28.9%) X ‘H|HZ] AFIL(CTY
9(10.0%) = LFEFT. o] @lof| = ‘tjo]E] 2 E%{9] A H7HEQDS) 24= ol atol| A =2 Hl&-2 2|5kl
UA|= ek oL} Fojatof| Aut =l 4= QIgict. o]2f st At ol ake] AF 7] Fo] -5 E AH SJAkA
5 &35S ol dlolElE &-&atal itk 2t BAE] o Sltt. =ojte] /g 7ol & theFet miA =5
E] tlo|E & 35taL o] & A Bl & siAot= IS THELE o|FA A2 HEE EQEE U
% 224719] ol A] A sHA| -8Rt o & 501 [10871-02-01TH R S04 AL=E 12 ™(DDC)
(DI =39] EFg/dZ H7FSHEQDS)(CT) AHAl 2] IS HIR O & =38 A SHTHID)(DCo). "ollA] ©]
2fot e &l 4= Qick

Feto| A =2 &S XA Hlo|g 2ERA| 40| w2 thEat 2ot ‘Hlojg W 9 4
(DDC) 7(17.9%), 7% tllo]E] A (BDAY 10(25.6%), ‘TlI°1E] S14(DI) 9(23.1%), 121 ‘Blo|E] AlZISHDVY
9(23.1%)= UERsTE 428kake] 437|152 AE dlolEloll eHg#|o] dlo|e| & &8sttt webi] 45fato)
BH71E0NM = A diolEE #4245, ol & A|ZE}sto] siAst= BA14 EAI 2S5l o
ol&] 2| A7} e 9122 391 4~ Q] A Th(Bargagliotti et al., 2020). oS 01, “[65204-03 5 24
& A7Asta(D), 1ol 9= AEE +3(DDC), A 2lstol(DM) st Tz 2 YepiDv) shAle 4= 9
THDI). ol A o]2]3t k2 &Rlg 4= Qi

LYo =2 Hl&S 2HAS tlolE ZElA] 240 wiEe2 thagat 2t} ‘oo E siA(DIy
10(12.5%), ‘dlo]E] 7|8F E=(IDY 27(33.8%), ‘Tll°]E] 7|2k 2JAFZZ(DDDM)’ 24(30.0%), 12| 3L ‘Blo] & &2
(DE) 8(10.0%)% LFEFSATY. o]2ist Zik= £ Y /g2 &70] T O & QIAlsh, o] gt 18 =E 4 Al
oz PPA7| AL Sk =Y Tte] AA| 2o 1vkE of QITHMOE, 2022b). =8 ¥ke] AJF| 7] Foll M= o
At =Y ZA| AR E tllolE| = E-8-5lo] o|2RE T4 Y& Htolal o]E AR &)= 1
Zof| A dlo]g 2lE|H A7 YERAL Q155 ER1E 4= ATt ol & S0, “19kE02-03] 72t # A AlA|
of| thgh v] w2 S uigho 2 (D) 7H-a kol A sk =Y A1 E2)(CTYDEYDC) 12t 312 ¥eks
Albst(D), EFR1E EF5tH 7Mda1tE E-8ohs Bl=E T THDDDM). ollA] o]2|5h g elgt
4 3t

Ate]aket shatol| Al 2 Bl-&-2 AHAISHL Q= TlofE] el Al 84 FLRITE Aol A] =2 ]
&2 ZHA| 5t HlolE] 2lE|2]A] 8 40| iR-g-2 thEat . ‘HlolE W 9 +=3(DDC) 57(19.2%), ‘Hlol €l
3A(DI) 120(404%), ‘o8] 718 BHH(IDY 80(26.9%)% LEFHTE dtetatol| Al =2 H|&3 ZFA|5 Hlo] g
2|2 A] Q40| whEg-2 ThE a2t ‘ool E] W 2 £3(DDC) 97(24.6%), ‘TI°1E] HA(DIY 143(36.2%),
‘lolg 7|5 &L(IDY 64(16.2%) % WEFSTE AFE]ate} 1fetat= 34 0 2 stojg o]l & E-8-5to] A
)45 2422 =55F14}F SHHMOE, 2022¢ ; MOE, 2022d). WebA] ARzl kel afakato] Aj%] 7)o
A= dlolE & Z-8sto] g s Asdstal o] 2 7 AE2S EE3Ul= 2gollA] tlolE 2lElg|Al7F et
19182 gHolst 4= ULt of| S S0, “YAKLAN10-021E7}F 52} A1} 0] Al S EHA5E 3 (DDC)(DI) =
5 A o] 22 Aol nlxl= FaF= AAIRMHID).”, ZLe] il “[62H4-04] A4 2ol A e = &
12 QIS A el A Q] mal ARlE 3 8kaLDDC) w5t (D) 512 4-& A Qtetal(ID) 5-7-3 4= A THDCo).”
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ol o]t FoF= gl 4~ Utk

Aol A &2 Hl&S 2 tlolg EgA] 249 WZE-2 that 2t ‘HlolE ¥ Y
(DDC) 41(17.7%), ‘@l°] €] 31A4(DI) 51(22.0%), ‘HoIE] 7]5¥F &=HIDY 64(27.6%), ‘H°|E] 7|5k 2JA}
(DDDM)’, 49(21.1%) %= UeFth. Aafato] Al J (7], 71, )2 25 AEolA 27E= oAt
o} B 0] 2R Hlo|B & -85t ool et 4 01]*1 oh= IS AL RAIE A 4
HeFES Ohfet HlolE 2R E 2AlstH, o] 5 Foll ¥ AR AAE AT = 2gollA TlolE E‘JEi
SAIZF BRI Q22 ERIE 4 A3l ol & 01, “[ 6A01-041 731 AAte] F2/9 7t 2749—5“”6}
o|(DDC) A2 A2 A Esl EaDyDI) 2733 Al5Ed ol 4-8-thDDDM) ollA of2{et 33

mﬁ m >
lF o oX mX

Analysis of Elements Related to Data Literacy Appeared in Grade-Level Achievement
Standards

o] Aol M= 2022 70 wlsH o] F71ES shdwE 2 HlolH B2 24 57 Sofl bt 2

Stal 245 Table 52 SHdwE A HlofE] 2JE{2{A] 24:0] Hlke= N, 7 SHaTE Ad3] 750l A L
Ehh= dlofe] 2lE{2{A] 240] Rl N, T12] 5l s wE 404 t|o e 2]E{2A] 240 Rlkzaof theh 7H
E ShaT Uio] glofEf FEj2{A 249 HlE4 N, /N, S &2 e 2otk

Table 5. Number of elements related to data literacy appeared in grade-level achievement standards

Grades Number of total Number of each elements related to data literacy N, (Percentage of N, toN,)

elementsrelated UCD DDC EQDS DO DM  BDA DI ID DV DCo DDDM CT DE  DCi

to data literacy

N,

34 148 1007) 41277 107) 96.1) 000 000) 30203) 26(176) 427 11(74) 19128) 1(0.7) 320) 2(14)
56 203 3(15)  48(236) 2(1.0) 4200 000 420) 542660 41202) 630 1784) 1994) 2(1.0) 2(1.0) 105)
79 566 40.7)  94(166) 3(05) 9(1.6) 000) 8(14) 178314) 127224) 27(48) 30(53) 63(11.1) 122.1) 6(1.1) 509)
10 216 000) 27(125) 1005 209 000) 000) 85394) 68315 000) 16(74) 1046) 523) 209 0(0.0)

Table 501 Th=H SHATH0] ¥3tol| wje} 57} = 7hASh= WA|7F U= HlolE 2lE2A] 24& |
ol ¥ ¥ £(DDC), ‘tlo]E] £A(DOY, ‘Tlo|& sHA| DIy, ‘TlolE] 7|8t &=H(IDy it ‘TlofEf B 3
+7(DDC) ' ‘Hlole] 2&(DOy°] SHAT Wol| A *Hz|5He H]&-2 shdo| F7istoll wket 7hz 27, 7%9}

6.1%0114 12.5%2} 0.9%= ol %L ‘HlolE siAlDIyet ‘HlolE 7|9k g=LaDy 7} shd UlollA xA]sk=
H|-&-2 Sh o] Z715ho]| ket 2E2E 17.6%2F 20.3%011 A1 31.5%2F 39.4% 2 =oAth £, 2022 7H4 WS

4 SO Holel 25k 2ok Aol ofth a2 429) At ofef 8 shdze
2 245 dlo|e2 314 B BAlste] AHE 2251, HolelS 7N §7E sk 2ol o 23 %
530 9lrke Bk W 4 ik

o|A Y shdTH = Uehhe RlEofl A ke HIskE E2|Wl| dlolE gEg{A] eavt Uigdor®
HBHE Wol ] Slsl) el clole] FEleiA 848 TS Y HH7IES TIFe A Bt
T(NGSS: Next Generation Science Standard) 1| A] A|A|ot= 2F5} 3-8} 4 % (Science and Engineering Practices)2]

Brain, Digital, & Learning. 2024 Viol. 14 No. 1 92



Analysis of Elements Related to Data Literacy Presented in Achievement Standards of 2022 Revised National Curriculum

ShA 7 2188 7 (Progression)?] X&) ] w5}t T}

NGSS+& Fl=2] Zstas- 715 o] g0 & thofst Fofol| FAFsh= 4007 2] 2217} ofsto] @30 A2t
717t} w2l S A ZehE }st EZo|th(Bybee, 2014). NGSSOI|A] A|A|6h= 118}t 38} A1%-2 2} 2 (Data)
o] ZAsto] & Yot 1eke] EA44) tlolE 2lEl2|AlY] o8] @ A53t 3-E 5= Fio] Wk &
oh 8} 25 Aol A= A 2 4E0] shawd X8 Y2 AlRA 0= 7]&stal {l7]of HlolE] 2lE 2
Alo] shATE WS SRls}7|of] 2 7]Fo|ekar weketgint. whebA] A dpEol A A 7H Ho] YEhd
‘lole siM(DIy 242 I3HE NGSSe] 28} 38t A4 5 ‘H|o]E] £4] Y 54 (Analyzing and interpreting
datay ©] 2138 37 7} v w5}

Table 6+= ‘Tl|°]E] A (DI 845 E3total Ql= Hatate] A Y 5 =2 20k o 7] o] 4
715 UERd ol s AH 7152 =4 W 7o) PAIE o= W8-S B3l dlole siA Dy 24
F5Fal QAT Table 601l 2, 25 hd o)A ‘Hlo] g s A(DIy 847} Lrebuhs WAl of] 2 ¥ish= Gl
AUgh 4= itk

ol 1

.

S
=]
O 3]
=

m&"

ol
.i

Table 6. Example of ‘data interpretation’ element in grade-level achievement standards

34 5-6 79 10
Data Interpretation  [4Science02-02] Investigate [6Science04-02] Explore the [9Science02-03] Understand [10Integrated Science2-02-01]
animals living in various structure and function of the biodiversity and infer the Understand the components
environments to explain how digestive, circulatory, respiratory, relationship between variation  of an ecosystem and
the appearance and lifestyle and excretory systems, and and biodiversity(DI). explain the interrelationship
of animals are related to their explain how the various organs between organisms and the
environments.(DI). in our body are interrelated(DI). environment(DI).

Table7:> NGSS9] 2tet g A3 T "Hloj&f 24 5 Ehd Zio] Tt Table 701 wh=
K-2spd ol A= Elole] 4 Bl 37, 3-5shd ol M= ' ol a3t A o] A, 6-s5hd
ollA= RIpA et A ] T2 B A A o] AAT, 91287 d ol M= Tl B MEZE] /g Wl
Hlole 34 Bl A4S 9l B o] B8 SO shadwtel| et TAIF Rl S AIAH AL glct ofet o]
NGSS®| 219 385 7|52 2 2022 71 wg3Hgo el HlolH =jef2iA] 845 2ls) Eoks w, Hlo]
B 2B 8450] fojneh AAIS 7HA| 2L ehdthal B7)= of 2.

A=}
ol
&
1o
™
ooll
i)
ox
o
L

Table 7. Progression of ‘analyzing and interpreting data’ in the NGSS

Grades K-2 Grades 3-5 Grades 6-8 Grades 9-12
Analyzing and interpreting Analyzing data in K-2 Analyzing data in 3-5 Analyzing data in 6-8 buildson  Analyzing data in 9-12
data builds on prior experiences  buildson K-2 experiences and K—5 experiences and progresses  builds on K-8 experiences
and progresses to collecting,  progresses to introducingn to extending quantitative analysis  and progresses to introducing
recording, and sharing quantitative approaches to to investigations, distinguishing ~ more detailed statistical
observations. collecting data and conducting between correlation and causation, analysis, the comparison of
multiple trials of qualitative ~ and basic statistical techniques of ~ data sets for consistency, and
observations. data and error analysis. the use of models to generate
and analyze data
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Discussions

A E7HA] 2022 717 as17g ol A L= HlolE 2lE2|A] 2459] B3 A6t 72 252 o
O[E]E &-&oh=t| lo] 7 t& 4= 7HA AL AT ol 5 E A QA Fol|, £8t ke &
A A s Ao, A2l ket detake gt 9 ZAIHE 2], EE et Ak A oAbE Yl
Bl = 2ol dlole| & Z-&sh= Aol AT 2 =2] 37| E0ll M = o] 2{gt Hlo| & &8 733kl wt
tl|o]E] 2lE|ZA] 247} 2A|5h= HlEo] ThEA| Y= AS &I 4= it aH=ntct ool g 2]Eg
Al @40] Zgko| thE A et 718 A8l AFLSollA] tlo| 8 & HighE & ol we} tha Th2 g|o] €]
EIHA| o] = A|oFsH Zlut ZHe-wigko 2 & 4 Q)TCondon et al., 2023; Wolff et al., 2016). ©]= Z} 759
E/91} w5 F3xol we} o|o] E 2lE| A7 ThEA] 2R E 1L Q52 AAFST.

SHA|9E o] Wb Ww-S3gol| A= ‘Hlo] g A Y £=(DDC), dlo|& s DIyt ‘Hlo| g 75k g
THID) 849] H| 0] = 354 0] UERTE o]= v])=re] wabH HF 7hof] 354 0 & U= o]
B 2l A] T 2 PARS RIS Zukel Ju A Swan et al, 2009). B3 o]2]gt @ A2 Hjo|E]
7|8 o] ZF A|(ZA] A )-tlo g FH]-Hlo|E| FA- At E- A3t A-8)ef ke o] lThH(Mandinach
etal,, 2006; Gill et al., 2014; Seo, 2019). ©|+= 2022 7HA w82} o] tj 2 o] w17} o|o|e] BLo] W Q5t o
olE] 2lE|2|A] RAES o|n| ZFol a2 HolEt) 7t B 2 AA|A tlo]E & 283 &k<5o] SHY
Sol|A FAA Q] IS F= A o2 LA Q17]oll(Erwin, 2015; Kjelvik & Schultheis, 2019; Van et al., 2023;
Wollschleger, 2019), ©|2{gF 2 AF w0 A A5HA| &-8& 7}k ok

ShATE WS ol| M= shdo] F7ketol| wht ‘ool ¥ Y 4~(DDC) 2} ‘t|o]E] 22|(DO) °] 214
St Hl&2 At A4t ‘lolE siA(Dlye} ‘Tlolg 7Rt &=HID) 7t XFAloh= HlE2 S7FehE Eelst
At o= 2 shd ol A HlofE|e] W wt 7], A2 11 2 A Slof] FH-& Fof sHYE0] to]Efo] 21<=5)
A2 7] 2490 2] 58 N 4= Q= F 51, shdto] F7gtol| wt e S0l HlolEE o A4

(]

> oo ~1—

2 BA5EI 0|5 7HLo 2 B BAIS sk 3L 712 4 RS 8] gt Aoz Algar 1
2} 2022 714 8ol A shdato] etz we Lt Hlo]e] elEeiA] 240] 4:30] Wstsle
8 422 T A9 AT-52 SHAT, i 40| 271 et e

A& ERIet7] = ofzigict. tloje &
SAEZ o AHE Bl 0 2 TR0} Sk Aoj|A] 2022 704 wsHg 9] ol 2lg A @ 4E0| Y
EfL= HRA Tk= 21o] 7} Q1 9 Th(Bargaglott et al., 2020; NGSS Lead States, 2013).

Conclusions

2 AFollA= 2022 71 wabE 35 S0l A|A1E AFH7ES o= g B2 AAlste] i
S0l Z3tE|o] Ql= dlojE] FE A9 QA4S EASII A AFE v o2 5709 Y 2 147
o] g A4 = /g Hlolg YE A AAE nistl, o] & 7|8te &2 oo AL3], 45}, w5t 5 H|o|E 2|E|2
At Z 7 E o 2 AvkE wite] JF7|ES o2 Hlog 2lEg A 24 TeslE AF 7SS FE5)
oick o] 2 vheko 2 32 9l shagiol] uf2 xfo| S Hlmak A}, ke a 2o A2 S U 4 Igick

3, 2022 W4 &I E ElofE] A 2.4 9 Elo|E] 7|8k B @ 47} 7P wIdaHA) Lepgton]
dlo]e} 8] 242 tohi7] ofeigich 3= 47| Zol M ekt Hlole] 2jefaiA] aaolA 7t 2t2
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r("
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uk
ox
e
N
N

H & tlo]g siA] 24 Bl lofE gt 247 7P ol UL Qa2 ERlskyl o, 8
ol A YeftE HlolE 2B A] 840l Shdto] S7Fgtel et lofe oA 24 Hlo|g gt 24
7 s HlEo] okA| 1L Q52 ERIgh 4= QI £, 2022 71178 -5 2Hol| A= S5ALE Stof 3 To]
EJE 7|Rto g Y S FE61, FA|4 0 = o] B & &-8&5to] of2] A=l et B2 ol Eold = U
£ Sh= Zlo] 71 ol R0 2| 1 QITkal & 4= Qlom, o|2gk ek 4t AAIE ShEAke] F=ARl '
T5 FHOE 51 = 2022 714 s o] S Aok AL & 4 JTHMOE, 2022a).

=4, 2022 71178 S olA = TpEE R UERE HlolE ZE Al 24520] o] Aol il
4= AA. o]= 7} 2h=o] glo| B & &b WAl At of JI]ITE ol & S0, Folih= 7 H A
AtE50] 272 A HoJB & 85131710l ‘HIolE YALE(DC) 247 &2 HlES ARSI H B &=
= Al Hjo] Bl & "ot o] & &l =Y 4 2| E AAdstalzl stz ‘vlo| g 7|9t oJAE%
QA7F &2 HE2 Aok ATt o] glof = ath= FAIA 24| s Ao, Ake] et et gt Bl
wAIsHE Holl, Afahs AAEe] oarEA B = kol HolElE EE5kal 1o HolEE EE-
St Aol wht wo e 2lEf2{A] 240 H]Eof| 2Fe]7} Q. o] & 53l 2022 70 s oll A= 2t 1}
0] £/} w5 F3of w2} oo| g 2E| A7 EA] 2R E AL S ol 4= AATh

2 A IS ui o 2 thg W8-S Aldstarat stek AR, 2022 71 w22 &5l TlofE 2lE 2 Al
£ A =T 4= Sl 1ol gt A7t H st 2 A Axtel w2 2022 714 w1y of| A= T o] E
22| A] 247} 2hEo] et ohE WA 0 2 LRt THE 212 IS 4= /1]t Swan et al. (20092 AIAl &
ol E T T 49| BES AP o7 ShgohH tefet tlolE ZEEAE SRR AT = A
= 5402 5k 855 BE2 AlAR v Sl o] of uRk7ER]| = ol A T 2022 717 als 2ol Y=
ZE2A] 245S TFoto] A1 =T 4= Sl wetel tigh 1t7F E e siet

=4, 2022 717 w515 Bl HlolE 2EAIE AAIA o2 2| =ot7] gt 4 S5 Ao
A7F B Qo). 2 Aol W= 2022 717 s ol A Shd ko] W wlolE 2E Al 24-52] 8
AAIE EsHA mhetst7 )= ot Lee (2019)9] Aol A E{ub= 2|, ol & 2E2{A| 245 9
S0l AAH R F5HA] o2 AdElollA HolEE HE 742 SIS tlolg 2R E FEE olsistiL
o] & &-&5t= Aol o322 L7 44t gith tlol 28 52 UFAL e AP AAS 2 AIRA I A
Alell w2} ool B & the= 539 5= AAISHL ot u] Sy 9] Aol BHA] o= F2o] ot
(Bargaglotti et al., 2020; NGSS Lead States, 2013). th2tA] = U] al2H4of] gh5=0] AAIE dlo|g 2jg2A] &
2:9] 3k QIAI7E EARICH |l E 2lE|2|A] S-S Al skl Adgshs o {lo] Fd 4= Sl F717HE
o]},

AR, 2022 7178 w-51Hg-2 F2t tlo]E 2lE2{A] aso] gt gt A7k H Qi) &2 Ate] FA1
2022 717 w53y o] A3 7)ol A ER1E 4= Q= dlolE 2E 2 A] 240] ARt o Qi o2 A
YATE2 EollA AAA Hlo|El 2] &80 SHYE0lA FAZAR] IS T S= &gt vl A ThErwin,
2015; Kjelvik & Schultheis, 2019; Van et al., 2023; Wollschleger, 2019),. PFF7FA| 2, 2022 707 115
A1 -2-F % tlolE E2{A] 50| shol|A| n|x|= FF= IS Bt Tk

,Oéu
S
S
a

i)
ot

o o

Brain, Digital, & Learning. 2024 Viol. 14 No. 1 95



Lee & Jho

References

Bae, H. (2019). Educational implications of data literacy in social studies. Theory and Research in
Citizenship Education, 51, 95-120.

Bargagliotti, A., Franklin, C., Arnold, P., Gould, R., Johnson, S., Perez, L., & Spangler, D. (2020). Pre-K-12
Guidelines for Assessment and Instruction in Statistics Education Il (GAISE Il) Report. American
Statistical Association and National Council of Teachers of Mathematics.

Bhargava, R., Deahl, E., Letouzé, E., Noonan, A., Sangokoya, D., Shoup, N, ... Lefébure, A. (2015). Beyond
Data Literacy: Reinventing Community Engagement and Empowerment in the Age of Data. Data-Pop
Alliance. https://datapopalliance.org/wp-content/uploads/2015/11/Beyond-Data-Literacy-2015.pdf

Bybee, R. W. (2014). NGSS and the next generation of science teachers. Journal of Science Teacher
Education, 25,211-221.

Condon, P, Exline, E., & Buckley, L. (2023). Data literacy in the social sciences: Findings from a local study
on teaching with quantitative data in undergraduate courses. Evidence Based Library and Information
Practice, 18, 61-75.

Do, J. M., & Kim, M. K. (2023). Comparative analysis on the elementary mathematics curriculum standards
and textbook problems from the perspective of data literacy and ill-structured: Focusing on Korea, the
United States, Japan, and India. Korean Association For Learner-Centered Curriculum And Instruction,
23,209-2209.

Erwin, R. (2015). Data literacy: Real-world learning through problem-solving with data sets. American
Secondary Education, 43, 18-26.

Gill, B., Borden, B. C., & Hallgren, K. (2014). A conceptual framework for data-driven decision making.
Mathematica Policy Research. https://www.mathematica.org/our-publications-and-findings/
publications/a-conceptual-framework-for-data-driven-decision-making

Grossman, J., & Pedahzur, A. (2020). Political science and big data: structured data, unstructured data,
and how to use them. Political Science Quarterly, 135, 225-257.

Hong, J., & Kim, Y. (2020). Development of Al data science education program to foster data literacy of
elementary school students. Journal of The Korean Association of Information Education, 24, 633-641.

Jung, Y. (2012. 2. 29.). Big Data Revolution and Media Policy Issue. KISDI Premium Report, 26.
Korea Informatioin Society Development Institute. https://accesson.kisti.re.kr/upload2/
i_report/1332464383440.pdf

Kim, D. (2016). Data science for smart manufacturing: Techniques, applications, and issues. Industrial
Engineering Magazine, 23, 20-30.

Kim, S., & Kim, T. (2021). A study of the definition and components of data literacy for K-12 Al education.
Journal of The Korean Association of Information Education, 25, 691-704.

Kjelvik, M. K., & Schultheis, E. H. (2019). Getting messy with authentic data: Exploring the potential of
using data from scientific research to support student data literacy. CBE—Life Sciences Education, 18,
es2.

Lee, J. (2019). A study for cultivating data literacy in the social studies education - Focusing on the analysis
of the data visualization contents of the social studies textbook in the 2015 curriculum. Teacher
Education Research, 58, 501-512.

Lee, J. (2019). Re-approach to the concept of data literacy and its application to library information
services. Korean Society for Library and Information Science, 53, 159-179.

Mandinach, E. B., Honey, M., & Light, D. (2006). A Theoretical Framework for Data-Driven Decision Making.
In Annual Meeting of the American Educational Research Association.

Brain, Digital, & Learning. 2024 Viol. 14 No. 1 96



Analysis of Elements Related to Data Literacy Presented in Achievement Standards of 2022 Revised National Curriculum

Ministry of Education. (2022a). 2022 Revised Elementary School National Curriculum. The Notification of
MOE 2022-33: The Separate Volume No.1. Sejong: Ministry of Education.

Ministry of Education. (2022b). Moral Education Curriculum. The Notification of MOE 2022-33: The
Separate Volume No.6. Sejong: Ministry of Education.

Ministry of Education. (2022c). Social Studies Curriculum. The Notification of MOE 2022-34: The Separate
Volume No.7. Sejong: Ministry of Education.

Ministry of Education. (2022d). Science Curriculum. The Notification of MOE 2022-36: The Separate
Volume No.9. Sejong: Ministry of Education.

NGSS Lead States. (2013). Next Generation Science Standards: For States, by States. Washington, DC: The
National Academy Press.

OECD. (2023). OECD Learning Compass 2030: A Series of Concept Notes. OECD. https://issuu.com/
oecd.publishing/docs/e2030-learning_compass_2030-concept_notes

Ridsdale, C., Rothwell, J., Smit, M., Kelley, D., Matwin, S., Ali-Hassan, H., Bliemel, M., Irvine, D., &
Wuetherick, B. (2015). Strategies and Best Practices for Data Literacy Education: Knowledge Synthesis
Report. Dalhousie University. https://dalspace.library.dal.ca//handle/10222/64578

Seo, J. (2019). A case study on the teaching and learning method of sw education for data analysis
problem solving. Journal of Digital Contents Society, 20, 1953-1960.

Song, Y., Song, S., Kim, Y., & Lim, C. (2021). A developmental study of an instructional model and strategies
for data-driven debate (DDD) to improve data literacy. Journal of Educational Technology, 37, 943-982.

Stephenson, E. & Schifter Caravello, P. (2007). Incorporating data literacy into undergraduate information
literacy programs in the social sciences: A pilot project. Reference Services Review, 35, 525-540.

Swan, K., Vahey, P. J., Kratcoski, A., van, M. A., Rafanan, K., & Stanford, T. (2009). Challenges to Cross-
Disciplinary Curricula: Data Literacy and Divergent Disciplinary Perspectives. Annual Conference of the
American Educational Research Association, San Diego, CA, United States.

Van Borkulo, S. P, Chytas, C., Drijvers, P., Barendsen, E., & Tolboom, J. (2023). Spreadsheets in secondary
school statistics education: Using authentic data for computational thinking. Digital Experiences in
Mathematics Education, 9, 420-443.

Wolff, A., Gooch, D., Cavero Montaner, J. J., Rashid, U., & Kortuem, G. (2016). Creating an understanding of
data literacy for a data-driven society. The Journal of Community Informatics, 12, 9-26.

Wollschleger, J. (2019). Making it count: Using real-world projects for course assignments. Teaching
Sociology, 47, 314-324.

Authors’ Information

Lee, Juyeong: Dankook University, Graduate Student, 1st Author. https://orcid.org/0009-0007-0374-360X

Jho, Hunkoog: Dankook University, Associate Professor, Corresponding Author. https://orcid.org/0000-0002-8740-
6550

Brain, Digital, & Learning. 2024 Viol. 14 No. 1 97



