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Competency Analysis of Elementary Interdisciplinary Informatics
Education Focused on Improving Collaborative Problem Solving
Ability for the 2022 Revised educational Curriculum

R Cl

Jungmyoung Son’ - Taeyoung Kim''

2 o
¥ Q7 02 1Y w83Y o AN @ik 340 b sk $Y WAE AW A w4 SH02 AN 4o JN 2
WHES 2T, B WA ZASNAE F4lo) An wot gsel Ea Pe Yol 5 A ol SO B i
ol S gshe] e AmEsiT v 2015 8 2022 EETECE EH%H giE AX(E2), BAO| FF 2§

: 4
of A7), 54 FECAE, oJrla] A SAEAR FAD), FH2HIASH FH2E), He) SN ug e e
ST, Q17 A3, AFE AL, VBA%S 2%, DA BE Lo Hol, 7o, AL3), Bete] HaEo] Aol ez A
T S e g bl i Aw efe oot ol gl SIel <l s el o Has) g
B, SLEAS %L dolel B 58, AFAS WAUE ols), EANA el xs) AgAs T 183} AL o6
WA, DA B8 S A8 7)) SAAY, 218 A8 2 Sl DS ER 3 olel, | 93 y5ags) Bed o
Sol QAR £ 278 Bal $34 wg x2adel EnA AU o4 oF Fa] B} el WA Awsle] FHA
w3 A2 Pe] B ATEE Slvdk

FAoL: 2022 NA wEIY, AR 1S, AF A w5, 49, A T

ABSTRACT

This study aims to analyze the competencies for interdisciplinary education centered on the information subject within the
new 2022 revised educational curriculum. The objectives are: first, to investigate definition-based classification methods;
second, to classify the competencies of the information subject emphasized in the new curriculum, particularly those re-
lated to collaborative problem-solving; and third, to explore the connections between these competencies and those of
other subjects for integrated education. The study involved text preprocessing (tokenization, lemmatization, stopword re-
moval), feature extraction (vectorization), semantic similarity measurement (cosine similarity), clustering (hierarchical clus-
tering), and definition-based mapping processes on the 2015 and 2022 revised curricula. The results revealed that compu-
tational thinking, artificial intelligence literacy, and digital culture literacy could be linked definitionally with the com-
petencies in Korean, mathematics, social studies, and science. Specifically, computational thinking was associated with de-
composition, pattern recognition, abstraction, and algorithmic thinking within each subject. Artificial intelligence literacy
related to data utilization skills, understanding Al mechanisms, and applying Al tools in problem-solving contexts. Digital
culture literacy was connected with evaluating and making decisions based on information, ethical usage and awareness,
digital expression and understanding, and collaborative interactions. This study aims to foster active research on develop-
ing effective integrated educational programs and core competency-based assessment methods, promoting a compre-
hensive curricular approach for nurturing future competencies.

Keywords: 2022 Revised Curriculum, Informatics Education, Competency based Curriculum, Living Lab, Interdisciplinary
Convergence
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Table 1. Comparison of the 2015 and 2022 Informatics

Curriculum
Elements | 2015 revised curriculum| 2022 revised curriculum
Nurture talents equipped
Foster computational with software and
thinking and artificial intelligence
Goals collaborative knowledge required in
problem-solving skills in | various fields to promote
a networked creativity and
computing environment. | interdisciplinary conver-
gence.
Expand to include
Cover fundamental computer science, data
Scope concepts, principles, and|science, artificial
technologies of intelligence, information
computer science. technology, systems, and
software engineering.
Emphasize solving
Creatively and broader issues reflecting|
Problem- | efficiently solve societal changes due to
Solving  |problems from real-life |artificial intelligence and
Direction |and various academic |data, as well as future
fields. societal problems across
various academic fields.
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Elements | 2015 revised curriculum | 2022 revised curriculum

Develop skills and
knowledge applicable to
fields beyond computing,
such as engineering and
humanities, with an
emphasis on social
application of this
knowledge.

Knowledge |Develop new knowledge
& and skills for integrated
Skills  |problem solving.

Provide a proper
understanding of the
information society,
Social ~ |fostering individuals with
Role ethical awareness,
protective capabilities,
and technology
utilization skills.

Respond to national and
social demands of the
digital transformation
era, emphasizing the
societal importance of
information value and
ethical use.

Encompass a wider
range of fields, including
data science and
artificial intelligence,
reflecting a broader
understanding of the
elements constituting
the field of 'Informatics.’
Emphasize the societal
value of informatics and
essential competencies
for problem-solving in a
digitally transforming
society.
Focus on practical
Emphasize the applications in the
Practical |application of computer |future society and
Application |science in real life and |various academic fields,
academic fields. adapting to changes in
the digital world.

Based on basic concepts
and principles of
computer science.

Technical
Scope

Cultivate information
Cultural & |culture literacy,
Ethical |including ethical
Orientation |awareness and
information protection.
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Table 2. CPS Competency Definition Framework
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Table 3. Definition-Based Classification Procedure

¢ Tokenization: Divide the text into words,

phrases, etc.
Text ¢ Lemmatization: Convert words to their base
Preproces- or root form.
sing ¢ Stopword Removal: Remove common words
that may not be necessary for understanding
the context.
!

Feature ¢ Vectorization: Transfonn the tgxt into a
E fom vector model by evaluating the importance
of words in the corpus.

!

Semantic ¢ Cosine Similarity Measurement:

Similarity Mathematically measure the cosine of the
Measurem- angle between two vectors projected in a
ent multidimensional space.
!

. ¢ Hierarchical Clustering: Build a hierarchy
Csieiny where each node is a cluster of sub-nodes.
l

¢ Remapping to Informatics Curriculum
Mapping to Competencies: After forming clusters, re-
Definitions map them to the closest competencies

based on similarity scores.

!
Expert « Two experts reviewed and corrected the
Review mappings to ensure accuracy.
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Table 4. Composition of the Researchers

Career of
Education

Ph. D. 30 years

Master
(Complete
the Ph. D.)

Career of

1o dialer Research

Degree

Computer
Engineering

Computer
Education

30 years

14 years 8 years

FARD FAEE 04 °l el A
& AAZ sjMsh=t, JFE HolE 7vat £40)7]
off ZARL FA=S] AEH”O] 0.3 o2& |74 %3
A3E B o Sl mEbA & Oﬂ?oﬂﬂ% A
AT Aol *@lcsﬂr E} %}S}i

g

i
b
8
O
T -
Jo
o
=)

=EA 274 43)



Sich24l. A, 2t A% 2 B3 wlole]
o mase] AT BAlO) U me A
AEE & AeH25)

oo} 2L ETA 7 AF 2 99l table 4904 A
A% Ao Bl ol Eas), EAlo] %, 280 A
A, MElsh, DA FAE S D ASH S 26
2 Agstel BAE HolHE B4 AHAQ ol
14 7o AASYT olF AT} AL
dolEE BAste] 4 4P U wwt JFES A
o Rupd AnE A vastel vy Aele A
shith. olF 7 AEske] B4 AnE Mamste] 44

A4z -

Asp 84 F ARsoF sk FAlE st 7]
a1 1269 FAMEE Holom, ol Al

3t HAE A Aofstal Fxsehs ol A
Aage &8 o= e ArEt. A

Pt AR 84 T AY A9TIE 0879 FAHI
BTk o= AFE AtaH & ARgst] B39 £AlE
A5t o B3 HAE FxR3fsheE Ao a8t
= As ofrt

tlo > o o

Table 5. CPS - Informatics Competencies Classification
Mapping Results
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