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In order to strengthen national competitiveness in the future, competition for
innovation between countries to secure artificial intelligence research capabilities
is intensifying. Research competency is the most important intangible activity for
technological innovation and is an essential factor in achieving the best performance
in the new technology market, and major countries continue to publish artificial
intelligence research strategies and are devoting all their efforts to capacity building.
In this study, we tried to analyze the determinants of artificial intelligence research
capabilities and derive implications. The model was set up and analyzed by regression
analysis using panel data to see if the factors of global cooperative research and
staged R&D expenditure influenced the outcome of artificial intelligence research.

As a result of the analysis, it was found that the number of artificial intelligence
research decreases as the proportion of artificial intelligence global cooperative
research increases, and the number of artificial intelligence research increases as
the R&D expenditure in basic fields increases. In addition, it was analyzed that the
number of citations per part of artificial intelligence research increased as the ratio
of artificial intelligence global cooperative research and R&D expenses in basic fields
increased. As the proportion of artificial intelligence global cooperation research and
R&D expenditure in basic fields increase, the field weighted citation impact of artificial
intelligence research also increases.

The implications of the study are as follows. First, the degree to which factors
influence the quantity and quality of artificial intelligence research differs. It was
analyzed that the factors of global research cooperation increase the qualitative
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capacity of artificial intelligence research, but are not effective in enhancing the
quantitative capacity. Basic R&D expenses were found to contribute to increasing
both the quality and quantity of artificial intelligence research. Second, it is necessary
to design policies in consideration of the level of artificial intelligence research
capability and determinants of Korea. In terms of the national Al research index, Korea
has excellent Al research volume, but ranks 14th out of 91 countries due to relatively
poor quality indicators. Therefore, it is time to reinforce global research cooperation
and allocate and adjust future-oriented R&D resources to improve the quality of
artificial intelligence research. Third, it is necessary to expand research on factors that
determine Al research outcomes by supplementing the limitations of the research.
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The purpose of this study is to derive the implications of the revision direction
through the reflective approach to the 2015 revised informatics curriculum
at the time when the full revision of the 2022 curriculum for elementary and
secondary schools. To do this, the recently published Computing Curricular 2020
Draft(CC2020) and Computer Science Curriculum (CC2020-CS) proposed in
CC2020 were reviewed, and the informatics curriculum in Korea was analyzed

based on the review results.

Developed around on the Association for Computing Machinery (ACM) and the
Institute of Electrical and Electronics Engineers-Computer Science (IEEE-CS),

CC2020 proposed the global-standard curriculum of computing education for
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higher education; the changes in the computing education field from the 1990s to

recent years and the latest version of CC2020-CS were presented as well.

The present study conducted articulation and systematicity analysis of the
informatics curriculum based on CC2020-CS to review how the 2015 revised
informatics curriculum reflected the core knowledge (knowledge structure) of the
academic base -- which was computer science -- from the academic systematic
viewpoints (continuity, sequence, and integration). In addition, the education
objectives pursued by the informatics curriculum were reviewed through the
comparison between the skill terms presented in CC2020-CS and those in the

informatics curriculum.

The main study results verified that both “Information Science” and “Informatics”
subjects in high school did not reflect the contents of “Intelligence System
(Artificial Intelligence (Al))” and “Human-Computer Interaction” -- which were the
major areas of computer science -- and had low articulation with the academic
base. “Introductory Al”, which was newly introduced to high schools, had
articulation with the “Intelligence System” of computer science and “Social Issue
and Professional Practice)” field, but not with middle schools. The study results
also verified that the informatics subject in middle schools secured systematic
articulation with the informatics subject in high schools but had low articulation
with elementary schools. Finally, based on the study results, the achievement
criteria of CC2020-CS were proposed as a form of comprehensive activities using
programming tools such as suggesting and explaining, whereas programming
activities such as programming and designing, etc. were proposed as major

objectives in the informatics curriculum in Korea.

Based on the these results above, the present paper proposed the main
implications by comprehensively considering the content and supporting aspects
of the curriculum revision that were required for the systematic development of

the 2022 revised informatics curriculum.
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® X 2 XX|(Architecture and Organization)
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® 124 Y AJZH2KGraphics and Visualization)
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® QIZ-ARE ASE2(Human—-Computer Interaction)
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® g B35 U HoKInformation Assurance and Security)
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® HH 22|(Information Management)
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® XI5 A|AEY(Intelligent Systems)
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® S3HE 74t I (Platform-Based Development)
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® T2 72U AHO{(Programming Languages)
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B. L2 £ 71 YOIZ Lol HA 7Hs ME SE(F= EE SSM(Reference Equality) T129)2 T|sH=
SH LAIX|(Dispatch)E &&3H Z2 130 M| SES 12ioh= 712 YL2IE 7301l Chet
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® AT EQ0] ZsK(Software Engineering)
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