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ABSTRACT

The Ministry of Education emphasized ‘strengthening basic digital knowledge and expanding information education’ as
a core competency for future generations in its announcement of the general draft of the 2022 revised curriculum. In line
with this trend, studies on data science education and data visualization as a sub-topic of Al have been conducted in various
ways. However, recent studies related to data science tend to focus more on methodological elements in the process of data
analysis and representation using visualized tools. Therefore, in this study, we focused on the communicative aspects of data
literacy, developed a discussion class program using data visualization materials for elementary school students to cultivate
it, and verified the effect of the program on students’ data literacy and interest. The study findings indicated a significant
improvement in learners’ data literacy and a positive impact on enhancing the interest of elementary learners through the
implementation of visualization materials during the discussion class. The program devised within this study offers implications
for emphasizing the significance of cross-curricular and communication components within data science classes, thereby sug-
gesting potential opportunities for its expansion and application across diverse subjects in future research.
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Table 1. Data literacy components Prior research analysis

Author

Detail

Details

et al. the

Elements related to
Conery, L.,| data literacy among
components of Data Analysis,

(2011)(14] computational Data Expression

hinki

Data Collection,

(2019)1]

Lee, S. &| Literacy component
Kim, T. | proposal in computer

education

Data Understanding,
Data Collection,
Data Analysis
Data Representation,
Data Utilization,

Data Ethics

Data literacy
Bae, H. | components from the

(2019)7] | perspective of civic Data-Based
education Communication and
Data Ethics

Data Creation and
Organization, Data
Utilization and Analysis,

Han, S.
(2013)(15]

Humanities-based
data literacy model

proposal

Data evaluation,
Data organization,
Data analysis,
Data representation
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Research name
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Kim, E. & | Data analytics class design for
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Song, V. A Developmental Study of an
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Lee, J., Development of Education
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(202D[18] | Enhancement of Data Literacy
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Table 3. Classification and treatment of Experimental
group and Control group

Groups Clasa?l n
Data visualization
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Table 4. Pre-test results of research participants’ data
literacy ability

Data literacy

Subfactor Item | n M D t )2

@ %%(111 o d| Exp | 49 | 327 | 074
lection an XD . .
understandng | Col | 46 346 | 0g0 | 1181|0241
@ Anelysis eand | Exp | 49 | 3.8 | 0.82
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Table 5. Pre-test results of research participants’ Interest
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domain | M | 7 M SD t )2
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Table 6. Validity analysis of Data literacy test tool

Factor

1 2 3 4

Analysis&Evaluation6 0.763 | 0.026 | 0.354 | 0.158
Analysis&Evaluation2 0.642 | 0387 | 0.012 | 0.254
Analysis&Evaluationl 0.597 | 0.289 | 0.305 | 0.362
Analysis&Evaluationb 0.595 | 0.186 | 0.137 | 0.391
Analysis&Evaluation? 0.582 | 0326 | 0.181 | 0.320
Analysis&Evaluation4 0.569 | 0.336 | 0.300 | 0.290
Analysis&Evaluation8 0.497 | 0368 | 0.389 | 0.128
Analysis&Evaluation3 0487 | 0342 | 0.359 | 0.280

Sub factor

Visualization3 0195 | 0.724 | 0392 | 0.054
Visualization1 0.288 | 0.699 | 0.283 | 0.233
Visualization4 0.193 | 0.697 | 0.093 | 0.270
Visualization2 0486 | 0.641 | 0.115 | 0.307
Visualizationb 0.087 | 0588 | 0.544 | 0.129
Communication2 0192 | 0207 | 0.829 | 0.219
Communicationl 0128 | 0.227 | 0.710 | 0.278
Communication3 0.360 | 0.344 | 0.671 | 0.169
Communication4 0.443 | 0.061 | 0.589 | 0.147

Collection&Understanding? | 0.181 | 0.286 | 0.156 | 0.831
Collection&Understanding3 | 0.304 | 0.243 | 0.238 | 0.767
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Table 9. Discussion classes using data visualization
materials Program(Exp group)

Subject | Equipment | Lesson Activity

Preparing - 1-2 | » Understanding of teaching tools
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Figure 1. Changes in data literacy scores by group
according to test period
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Table 11. Post-test results of research participants’ data
literacy ability

Data literacy
Subfactors |Item| n M SD t D
© gﬂ e d E; 49 4.27 0.50
ection and Exp . ) -
understanding | Ctrl| 46 | 390 | 0.72 | ~845*| 0006
@ Analysis and|Exp| 49 4.30 0.60 e
evaluation | Ctrl| 46 | 385 | 0.82 | 2057 | 0.003
o |Exp| 49 4.34 0.55
(® Visualization gm y g Zgz 823 2.511% | 0.015
Y XD 4 . . %
@ Communicatior Cirll 4 g 3gg 893 2.599* | 0.011
. Exp| 4 4. .4 §
Entire Crll 46 387 077 3.045**| 0.003

xp<,05, *xp<.01
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