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ABSTRACT

In the era of digital transformation, data-driven technologies have become
a cornerstone in driving societal change, and data literacy is increasingly
recognized as an essential competency for deriving meaningful insights from
the deluge of information and for making informed decisions and solving
problems. Internationally, organizations such as OECD, the European Union,
and the UK's ODI emphasize the importance of data literacy. In line with
this global trend, South Korea has strengthened data literacy education in
its revised 2022 curriculum. This study analyzes whether the revised 2022
curriculum reflects data literacy across elementary school subjects and grades,
and aims to assess its depth using Norman Webb's Depth of Knowledge (DOK)
levels. The analysis focuses on achievement standards in Korean language,
mathematics, social studies, science, and practical arts. The study found
that the 2022 revised curriculum systematically integrates data literacy and
identifies the specific levels of proficiency students need to achieve across
subjects and grades through DOK level analysis. This research aims to propose
directions for curriculum improvement and hopes to serve as foundational
material for the development of effective data literacy education strategies.

Keywords Data Literacy, Depth of Knowledge, Achievement Standards, 2022 Revised
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Table 2. An example of classification based on data literacy and Depth of Knowledge (DOK) levels
) Data Literacy
Standard achievement DoK
U < E (@) A Vv DM DE
O 1
[6Math04-02]Students can collect data, represent it using bar graphs o )
or pie charts, and interpret the results
O 2
O 1
[6Math04-03]Formulate investigative questions, gather and organize & 2
relevant data, represent them in appropriate graphs, and interpret O 3
them accordingly. o 3
O 3

U: Understand data, C: Data Discovery and Collection, E: Data Evaluate, O: Data Organization, A: Data Analysis and Data Interpret,
V: Data Visualize, DM: Data Driven Decisions Making, DE: Data Ethics
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Table 3. Data literacy components and Code

Components Code
Understand data U

Data Discovery and Collection

Data Evaluate

Data Analysis and Data Interpret

C
E
Data Organization O
A
Vv

Data Visualize

Data Driven Decisions Making DM
Data ethics DE

Table 4. DOK Level

level %%glgggée Demand of the mental processing
DoK1 Low Recall information

Apply knowledge, concepts, or skills, Use

DoKZ | Moderate | . . . .
information and basic reasoning

Think strategically, Use complex reasoning

DoK3 High supported by evidence

Use extended reasoning supported by

DoK4 | Extensive expertise, Think extensively
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Table 5. The number of elements related to data literacy in the 2022 Revised Curriculum Achievement Standards

Subject Number Data Literacy
U © g (@] A Vv DM DE Total
Korean 11 1(0.6%) 2(1.2%) 5(2.9%) 2(1.2%) 1(0.6%) 1(0.6%) 2(1.2%) 2(1.2%) | 1609.2%)
Math 10 0 6(3.5%) 0 2(1.2%) 8(4.6%) 7(4%) 3(1.7%) 0 26(15%)
Social Studies 33 2(1.2%) | 10(5.8%) | 1(0.6%) 0 32(18.5%) | 1(0.6%) 9(5.2%) 100.6%) | 56(32.4%)
Science 32 0 30(17.3%) 0 0 8(4.6%) 8(4.6%) | 160.2%) 0 62(35.8%)
Practical Arts 10 2(1.2%) 4(2.3%) 0 0 2(1.2%) 2(1.2%) 2(1.2%) 10.6%) | 13(7.5%)
Total 96 52.9%) | 52(30.1%) | 6(3.5%) 42.3%) | 5129.5%) | 19(11%) | 32(18.5%) | 4(2.3%) | 173(100%)

U: Understand data, C: Data Discovery and Collection, E: Data Evaluate, O: Data Organization, A: Data Analysis and Data Interpret,
V: Data Visualize, DM: Data Driven Decisions Making, DE: Data Ethics

Table 6. The number of elements related to data literacy by grade level in the 2022 Revised Curriculum Achievement Standards

Data Literacy
Grade Number
6) C E O A V DM DE Total
1-2 2 0 0 0 0 0 2(1.2%) 0 0 2(1.2%)
3-4 32 10.6%) | 2202.7%) | 2(1.2%) 2(1.2%) | 18(10.4%) | 1(4.0%) 10(5.8%) 100.6%) | 63(36.4%)
5-6 62 4Q2.3%) | 30(17.3%) | 4(2.3%) 2(1.2%) | 33(19.1%) | 10(5.8%) | 22(12.7%) | 3(1.7%) |108(62.4%)
Total 96 529%) | 52(30.1%) | 6(3.5%) 4Q2.3%) | 51(29.5%) | 19(11%) | 32(18.5%) | 4Q2.3%) | 173(100%)

Table 7. The number of elements related to data literacy by subject and grade level in the 2022 Revised Curriculum Achievement Standards

Subject Number Data Literacy
0) C 18 O A A% DM DE Total

Korean(3-4) 4 0 1(0.6%) 2(1.2%) 1(0.6%) 0 0 0 1(0.6%) 5(2.9%)
Korean(5-6) 7 1(0.6%) 1(0.6%) 3(1.7%) 1(0.6%) 1(0.6%) 1(0.6%) 2(1.2%) 100.6%) | 11(6.4%)
Total 11 10.6%) | 2(01.2%) | 52.9%) | 2(1.2%) 1(0.6%) 1(0.6%) 2(1.2%) 2(1.2%) | 1609.2%)

Math(1-2) 2 0 0 0 0 0 2(1.2%) 0 0 2(1.2%)
Math(3-4) 3 0 3(1.7%) 0 10.6%) | 3(1.7%) | 3(1.7%) | 100.6%) 0 11(6.4%)
Math(5-6) 5 0 3(1.7%) 0 1(0.6%) 5(2.9%) 2(1.2%) 2(1.2%) 0 13(7.5%)
Total 10 0 6(3.5%) 0 2(1.2%) 8(4.6%) 7(4.0%) 3(1.7%) 0 26(15%)
Social Studies(3-4) 11 1(0.6%) 5(2.9%) 0 0 12(6.9%) 0 3(1.7%) 0 21(12.2%)
Social Studies(5-6) 22 1(0.6%) 5(2.9%) 1(0.6%) 0 20(11.6%) | 1(0.6%) 6(3.5%) 100.6%) | 35(20.2%)
Total 33 2(1.2%) | 1005.8%) | 1(0.6%) 0 32(18.5%) | 1(0.6%) 9(5.2%) 100.6%) | 56(32.4%)

Science(3-4) 14 0 13(7.5%) 0 0 3(1.7%) 4(2.3%) 6(3.5%) 0 26(15%)
Science(5-6) 18 0 1709.8%) 0 0 5(2.9%) 42.3%) | 10(5.7%) 0 36(20.8%)
Total 32 0 30(17.3%) 0 0 8(4.6%) 8(4.6%) | 1609.2%) 0 62(35.8%)
Practical Arts(5-6) 10 2(1.2%) 42.3%) 0 0 2(1.2%) 200.2%) | 2(1.2%) 100.6%) | 13(7.5%)
Total 96 52.9%) | 52(30.1%) | 6(3.5%) 42.3%) | 5129.5%) | 19(11%) | 32(18.5%) | 4(2.3%) | 173(100%)
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Table 8. DOK levels of data literacy by grade level in the 2022 Revised Curriculum Achievement Standards

Grade | Number | DOK Data Literacy
U C E O A \% DM DE Total
DOKI1 0 0 0 0 0 0 0 0 0
DOK2 0 0 0 0 0 2(1.2%) 0 0 2(1.2%)
1-2 2 DOK3 0 0 0 0 0 0 0 0 0
DOK4 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 2(1.2%) 0 0 2(1.2%)
DOK1 100.6%) | 22(12.7%) 0 0 0 0 0 0 23(13.3%)
DOK2 0 0 2(1.2%) 2(1.2%) 11(6.4%) 6(3.5%) 1(0.6%) 100.6%) | 23(13.3%)
3-4 32 DOK3 0 0 0 0 7(4%) 1(0.6%) 5(2.9%) 0 13(7.5%)
DOK4 0 0 0 0 0 0 4(2.3%) 0 4(2.3%)
Total 100.6%) | 22(12.7%) | 2(1.2%) 2(1.2%) | 18(104%) | 7(4%) 1005.8%) | 100.6%) | 63(36.4%)
DOK1 3(1.7%) | 30(17.3%) 0 0 0 0 0 0 33(19.7%)
DOK?2 1(0.6%) 0 3(1.7%) 2(1.2%) 10(5.8%) 9(5.2%) 2(1.2%) 100.6%) | 28(16.2%)
5-6 62 DOK3 0 0 1(0.6%) 0 23(13.3%) | 1(0.6%) 10(5.8%) 100.6%) | 36(20.4%)
DOK4 0 0 0 0 0 0 10(5.8%) 1(0.6%) 11(6.4%)
Total 42.3%) | 3017.3%) | 4(Q2.3%) 2(1.2%) | 33(19.1%) | 1005.8%) | 22(12.7%) | 3(1.7%) |108(62.4%)
DOK1 42.3%) | 52(30.1%) 0 0 0 0 0 0 56(32.4%)
DOK?2 1(0.6%) 0 4(2.3%) 42.3%) | 21(12.1%) | 1709.8%) 3(1.7%) 2(1.2%) | 52(30.1%)
Total 96 DOK3 0 0 2(1.2%) 0 30(17.3%) | 2(1.2%) 15(8.7%) 100.6%) | 50(28.9%)
DOK4 0 0 0 0 0 0 14(8.1%) 1(0.6%) 15(8.7%)
Total 52.9%) | 52(30.1%) | 6(3.5%) 42.3%) | 5129.5%) | 19(11%) | 32(18.5%) | 4(2.3%) | 173(100%)

Table 9. DOK levels of data literacy as reflected in the 2022 Revised Curriculum Achievement Standards

Data Literacy

Subject Number | DOK

U © 18 O A \% DM DE Total
DOKI1 | 100.6%) | 2(1.2%) 0 0 0 0 0 0 3(1.7%)
DOK?2 0 0 42.3%) | 2(1.2%) 0 10.6%) | 21.2%) | 2(1.2%) | 11(6.4%)
Korean 11 DOK3 0 0 1(0.6%) 0 1(0.6%) 0 0 0 2(1.2%)
DOK4 0 0 0 0 0 0 0 0 0

Total | 10.6%) | 2(1.2%) | 5Q9%) | 21.2%) | 10.6%) | 10.6%) | 21.2%) | 2(1.2%) | 1609.2%)

DOK1 0 6(3.5%) 0 0 0 0 0 0 6(3.5%)

DOK2 0 0 0 20.2%) | 52.9%) | 52.9%) 0 0 12(6.9%)
Math 10 DOK3 0 0 0 0 31.7%) | 2(01.2%) | 100.6%) 0 6(3.5%)
DOK4 0 0 0 0 0 0 2(1.2%) 0 2(1.2%)

Total 0 6(3.5%) 0 2(1.2%) | 8(4.6%) 7(4%) 3(1.7%) 0 26(15%)

DOKI1 | 2(1.2%) | 10(5.8%) 0 0 0 0 0 0 12(6.9%)

DOK2 0 0 0 0 95.2%) | 1(00.6%) 0 0 10(5.8%)

Social Studies 33 DOK3 0 0 1(0.6%) 0 23(13.3%) 0 63.5%) | 100.6%) |31(17.9%)
DOK4 0 0 0 0 0 0 3(1.7%) 0 3(L.7%)

Total | 2(1.2%) | 10(5.8%) | 1(0.6%) 0 32(18.5%) | 100.6%) | 95.2%) | 100.6%) |56(32.4%)
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Subject Number | DOK DR b S
0] C 18 (@) A \Y DM DE Total
DOK1 0 30(17.3%) 0 0 0 0 0 0 30(17.3%)
DOK2 0 0 0 0 6(3.5%) | 8(4.6%) 1(0.6%) 0 15(8.7%)
Science 32 DOK3 0 0 0 0 2(1.2%) 0 8(4.6%) 0 10(5.8%)
DOK4 0 0 0 0 0 0 7(4%) 0 7(4%)
Total 0 30(17.3%) 0 0 8(4.6%) | 8(4.6%) | 16(9.2%) 0 62(35.8%)
DOK1 | 100.6%) | 4(2.3%) 0 0 0 0 0 0 5(2.9%)
DOK2 | 1(0.6%) 0 0 0 10.6%) | 2(1.2%) 0 0 4(2.3%)
Practical Arts 10 DOK3 0 0 0 0 1(0.6%) 0 0 0 1(0.6%)
DOK4 0 0 0 0 0 0 2(1.2%) | 100.6%) | 3(1.7%)
Total | 2(1.2%) | 4Q2.3%) 0 0 2(1.2%) | 20.2%) | 2(1.2%) 100.6%) | 13(7.5%)
DOK1 | 42.3%) |52(30.1%) 0 0 0 0 0 0 56(32.4%)
DOK2 | 1(0.6%) 0 42.3%) | 4Q2.3%) |21(12.1%) | 170.8%) | 3(1.7%) | 2(1.2%) | 52(30.1%)
Total 96 DOK3 0 0 2(1.2%) 0 30(017.3%) | 2(1.2%) | 158.7%) | 1(0.6%) | 50(28.9%)
DOK4 0 0 0 0 0 0 14@8.1%) | 10.6%) | 15(8.7%)
Total | 5Q9%) |52(30.1%) | 6(3.5%) | 4(2.3%) |51(29.5%) | 19(11%) |32(18.5%) | 4(2.3%) |173(100%)

Table 10. DOK levels of data literacy by subject and grade level in the 2022 Revised Curriculum Achievement Standards

. Data Literacy
Subject Number | DOK

U C E 0 A v DM DE Total

DOK1 0 1(0.6%) 0 0 0 0 0 0 1(0.6%)

DOK?2 0 0 100.6%) | 2(1.2%) 0 0 0 100.6%) | 42.3%)

Korean(3-4) 4 DOK3 0 0 1(0.6%) 0 0 0 0 0 1(0.6%)
DOK4 0 0 0 0 0 0 0 0 0

Total 0 10.6%) | 2(1.2%) | 2(1.2%) 0 0 0 100.6%) | 6(3.5%)

DOKI1 | 1(0.6%) | 1(0.6%) 0 0 0 0 0 0 2(1.2%)

DOK?2 0 0 3(1.7%) 1(0.6%) 0 100.6%) | 2(1.2%) 100.6%) | 8(4.6%)

Korean(5-6) 7 DOK3 0 0 0 0 1(0.6%) 0 0 0 1(00.6%)
DOK4 0 0 0 0 0 0 0 0 0

Total | 100.6%) | 10.6%) | 3(L7%) | 100.6%) | 10.6%) | 10.6%) | 2(1.2%) | 10.6%) | 11(6.4%)
DOK1 0 0 0 0 0 0 0 0 0

DOK?2 0 0 0 0 0 2(1.2%) 0 0 2(1.2%)
Math(1-2) 2 DOK3 0 0 0 0 0 0 0 0 0
DOK4 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 2(1.2%) 0 0 2(1.2%)

DOK1 0 3(1.7%) 0 0 0 0 0 0 3(1.7%)

DOK2 0 0 0 0 201.2%) | 2(1.2%) 0 0 4(2.3%)

Math(3-4) 3 DOK3 0 0 0 0 100.6%) | 1(0.6%) 0 0 2(1.2%)

DOK4 0 0 0 0 0 0 1(0.6%) 0 1(0.6%)

Total 0 3(1.7%) 0 0 31.7%) | 3(1.7%) | 100.6%) 0 10(5.8%)

DOK1 0 3(1.7%) 0 0 0 0 0 0 3(1.7%)

DOK?2 0 0 0 100.6%) | 3(1.7%) 1(0.6%) 0 0 5(2.9%)

Math(5-6) 5 DOK3 0 0 0 0 200.2%) | 100.6%) | 1(0.6%) 0 4(2.3%)

DOK4 0 0 0 0 0 0 1(0.6%) 0 1(0.6%)

Total 0 3(1.7%) 0 10.6%) | 529%) | 21.2%) | 2(1.2%) 0 13(7.5%)
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Subject Number | DOK Data Literacy
U C E (@) A \% DM DE Total
DOKI1 | 1(0.6%) | 5(2.9%) 0 0 0 0 0 0 6(3.5%)
‘ DOK?2 0 0 0 0 6(3.5%) 0 0 0 6(3.5%)
Smjioecslgf p| 1 [DOK3| 0 0 0 0 | 665 | 0 |30 | 0 | 952%)
DOK4 0 0 0 0 0 0 0 0 0
Total | 100.6%) | 5(2.9%) 0 0 12(6.9%) 0 3(1.7%) 0 21(12.1%)
DOKI | 1(0.6%) | 5(2.9%) 0 0 0 0 0 0 6(2.9%)
‘ DOK2 0 0 0 0 3(1.7%) | 10.6%) 0 0 42.3%)
Smjg;é{ 6 | 22 |DOK3 0 0 100.6%) 0 17(9.8%) 0 31.7%) | 10.6%) | 22(12.7%)
DOK4 0 0 0 0 0 0 3(1.7%) 0 3(1.7%)
Total | 10.6%) | 529%) | 10.6%) 0 20 10.6%) | 63.5%) | 10.6%) |3519.7%)
DOK1 0 13(7.5%) 0 0 0 0 0 0 13(7.5%)
DOK2 0 0 0 0 3 423%) | 100.6%) 0 8(4.6%)
Science3-4) | 14 | DOK3 0 0 0 0 0 0 2(1.2%) 0 2(1.2%)
DOK4 0 0 0 0 0 0 3(1.7%) 0 3(1.7%)
Total 0 13(7.5%) 0 0 31.7%) | 423%) | 6(3.5%) 0 26(15%)
DOK1 0 1709.8%) 0 0 0 0 0 0 17(9.8%)
DOK2 0 0 0 0 3(17%) | 42.3%) 0 0 7(4%)
Science(5-6) | 18 | DOK3 0 0 0 0 2(1.2%) 0 6(3.5%) 0 8(4.6%)
DOK4 0 0 0 0 0 0 42.3%) 0 4(2.3%)
Total 0 17(9.8%) 0 0 50.9%) | 42.3%) | 10(5.8%) 0 36(20.8%)
DOK1 | 1(0.6%) | 4(2.3%) 0 0 0 0 0 0 5(2.9%)
DOK2 | 1(0.6%) 0 0 0 10.6%) | 2(1.2%) 0 0 42.3%)
Practical Arts | 10 | DOK3 0 0 0 0 100.6%) 0 0 0 100.6%)
DOK4 0 0 0 0 0 0 20.2%) | 10.6%) | 3(1.7%)
Total | 2(1.2%) | 4(2.3%) 0 0 20.2%) | 202%) | 20.2%) | 10.6%) | 13(7.5%)
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