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A Study on the Definition of Data Literacy for Elementary and
Secondary Artificial Intelligence Education

SeulKi Kim - Taeyoung Kim
Korea National University of Education

Abstract

The development of Al technology has brought about a big change in our lives. As Al’s influence grows from
life to society to the economy, the importance of education on Al and data is also growing. In particular, the
OECD Education Research Report and various domestic information and curriculum studies address data literacy
and present it as an essential competency. Looking at domestic and international studies, one can see that the
definition of data literacy differs in its specific content and scope from researchers to researchers. Thus, the defi-
nition of major research related to data literacy was analyzed from various angles and derived from various
angles. In key studies, Word2vec natural language processing methods, along with word frequency analysis used
to define data literacy, are used to analyze semantic similarities and nominate them based on content elements of
curriculum research to derive the definition of 'understanding and using data to process information’. Based on
the definition of data literacy derived from this study, we hope that the contents will be revised and supple—
mented, and more research will be conducted to provide a good foundation for educational research that develops
students’ future capabilities.

Keywords : SW/AI Education, Infomatics Education, Data Literacy, Data education, Word2vec
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<Table 1> Al Education and Data in Information Cunicuium Research

Researcher Division Elements
. Al and Understanding big data,
Convergence- Analyzing and Visualizing
et al (2020) . L
Data Science social issues data, etc.
Kim J. Data Data representation, Data
et. al. (2020) collection, Clustering, etc
Heo H Digital Data, Information,
’ Representation Knowledge Representation
et. al (2020) . . .
Visualize, Transfomation
Mlmstry of AT Principles and Multiple data}, Data Conec.tlon,
education Preprocessing, Prediction,

Utilization-Data

(2021) Big data etc.
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<Table 2> Paper for Data Literacy Definition Analysis

Researcher Paper Title

Shields, M. Information Literacy, Statistical Literacy
(2005) and Data Literacy
Qin, J. Lessons learned from a two-year

et. al.(2010) experience in science data literacy
Carlson, J.  Determining Data Information Literacy
(2011) Needs_ A Study of Students

Mandinach, E.  Navigating the Landscape of Data
B. et. al.(2012) Literacy—- It IS Complex
Mandinach, E. A Systemic View of Implementing Data
B. et. al(2013) Literacy in Educator Preparation
Prado, J. C. Incorporating Data Literacy into

et. al(2013) Information Literacy Programs
Bhargava, R. Designing Tools and Activities for Data

et. al.(2015) Literacy Learners
Bhargava, R. .

et al(2015) Beyond Data Literacy 2015
Ridsdale, C. Strategies and Best Practices for Data
et. al(2015). Literacy Education

D’Ignazio, o . .

ot al(2015) Approaches to Building Big Data Literacy

Koltay, T. Data literacy- in search of a name and
(2015) identity

Wolff, A, Creating an Understanding of Data
et. al(2016) Literacy for a Data-driven Society
Frank, M., Data Literacy - What is it and how can
et. al(2016) we make it happen
Matthews, P.  Data literacy conceptions community
(2016) capabilities
Cynthia C

et al(oop0)  Leaching and Assessing Data Literacy
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o, FAAA gy W= AFAw ekl stand, information, skill, knowledge, statistical, ability,
YEIY I Q5S¢ 5 Ut ole] AdAela LA base, decision ¢ ©Tej7} dHolE EHAIE Ao
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<Table 3> Analyze word frequency used to define data literacy

Word un;err?cy Word ung;%y Word uné%eCy
data 483 work 24 individual 17
literacy 245  research 24 education 17
use 88 tool 24 type 17
definition 63 involve 23 student 17
understand 58 set 23 teach 17
information 54 need 23  management 17
skill 44 different 22 issue 16
knowledge 40 may 21 technology 16
statistical 39 make 21 evaluate 16
ability 37 one 20 teacher 16
approach 32 concept 20 interpret 16
base 32 practice 19 community 16
include 30 also 19 mean 15
decision 30 develop 19 collect 15
focus 29 school 18 social 15
science 29 identify 18 within 15
analysis 28 context 18 share 15
learn 28 support 17 term 15

data literacy ability understand use
Window_size = 3

viw literacy ability understand use

Window_size = 3

label
data
literacy
ability
view
r
ability
understand

word
ViaWw
ViaW
viaw
data
data
data
data

Move the word to the side.
Left and right in Window_size position
Use words as labels

(Fig. 2 To create data labels in a Skipgram

418 T3 F=3 430719 #4& window 39 #Ho
2 g dolE #eolES AASHE F 31644719 dlo]
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F Huol WA A7 (Fig. 49 9% 22 23S 3
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<Table 4> Results of nomination of Al education content elements

Word2vec

Heo H. et al Dpt. Education Kim K. et. al Kim J. et. al
Result
e Types of data
o Numbers, letters, Video material
e Multiple data ® Representation of numeric, text, and ® Types of data
sound images representation
. e Digitize data e Analogue and digital
e Literate

e Understand
o Use

e Digital data
e Visualization

e Visualize numerical
data

e Understanding numerical data

e Visualize text data

e Understanding textual material

e Structured data
e Unstructured data

e Arrays, lists, linear structures,
Nonlinear structures,

e Understanding the data structure

® Trees and graphs

o Information

e Information

e Data tendency

e Data properties

e Comparison of data and information

e Data science

e Data classification

e Data objects and
attributes

e Analyze data

e Data analysis

e Data analysis techniques

® Process e Conversion properties
. . e Data collection
e Data collection e Data collection o Data retricval
[ )
® Pre-processing data Compress daFa e Data manipulation
® Data processing
. ® Decision tree
e Data forecasting o Clus tenilg
e Expression of - -
® Knowledge D e Understanding Big Data

knowledge

¢ Big Data

e Application of Big Data
e Use the right big data
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