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[Abstract]

In this paper, we propose an effective software education scheme for universities. The key idea of this
software education scheme is to analyze software curriculum of QS world university rankings Top 10,
SW-oriented university, and regional main national university. And based on the results, we propose five
improvements for the effective SW education method of universities. The first is to enhance the adaptability
of the industry by developing courses based on the SW developer's job analysis in the curriculum
development process. Second, it is necessary to strengthen the curriculum of the 4th industrial revolution
core technologies(cloud computing, big data, virtual/augmented reality, Internet of things, etc.) and integrate
them with various fields such as medical, bio, sensor, human, and cognitive science. Third, programming
language education should be included in software convergence course after basic syntax education to
implement projects in various fields. In addition, the curriculum for developing system programming
developers and back-end developers should be strengthened rather than application program developers.
Fourth, it offers opportunities to participate in industrial projects by reinforcing courses such as capstone
design and comprehensive design, which enables product-based self-directed learning. Fifth, it is necessary
to develop university-specific curriculum based on local industry by reinforcing internship or

industry-academic program that can acquire skills in local industry field.

» Key words: Software Education, SW-oriented university, QS world university rankings Top 10,
Regional main national university, Artificial Intelligence
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I. Introduction
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II. Preliminaries

1. Software Education

1.1 SW Education Trends in Korea

UM = 20158 w559t vl atel oA SW
A-Aestu 2 2287w ARE AlACZ 20161 90071
w, 20173 1,20070x, 20184 1,6417wE AAsto] &
Z130] SW Q1 A ARIS A|&A 02 ZAIsH Yt
201940f MAE SWu-S AL-AMestys= £ 18327
2 255y 1,081, 8w 461700, S8k 2797
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v & 1 1]

leading school)

Table 1. The number of SW research & leading schools

School

e En'fa"r‘; Middle | High | Special fotal
Seoul 75 46 43 1 165
Busan 52 18 16 2 88
Daegu 49 38 12 1 100
Incheon 42 30 7 - 79
Kwangju 17 18 13 - 48
Daejeon 30 11 5 - 46
Ulsan 18 6 6 - 30
Sejong 5 1 - - 6
Kyunggi 253 86 64 1 404
Gangwon 63 25 9 - 97
Chungbuk 37 19 13 - 69
Chungnam 60 25 10 - 95
Jeonbuk 78 22 11 - 111
Jeonnam 98 40 20 4 162
Kyungbuk 64 37 30 1 132
Kyungnam 120 37 15 1 173
Jeju 20 2 5 - 27

Total 1,081 461 279 11 1,832

= 12 ATEs 2019%00] AHE SWiLg APt
1 501 1,.8327 s 2 AX| &-&- 1w 491 11,563
Mol 15.8% 4202 ]9 wast
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1.2 Elementary, Middle, and High School Software
Curriculum
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1.3 Development of University Software Curriculum
based on NCS
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Fig. 1. NCS Classification Sample
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Fig. 2. NCS Capacity Unit Composition
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Fig. 3. Relation of NCS—-NCS Learning Module
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1.4 Global Software Education Trends
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III. Software Curriculum Research
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1. Analysis of Software Curriculum of QS
World University Rankings Top 10
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Table 2. QS World University Rankings Top 10 by
Subject 2019: Computer Science &
Information Systems.

Ranking University Location
Massachusetts Institute of .
1 Technology (MIT) United States
2 Stanford Univ. United States
3 Carnegie Mellon Univ. United States
Univ. of California, .
4 Berkeley United States
5 Univ. of Cambridge United Kingdom
6 Univ. of Oxford United Kingdom
7 Harvard Univ. United States
8 EPFL-Ecole Polytechnique Switzerlland
Federale de Lausane
ETH Zurich-Swiss Federal .
9 Institute of Technology Switzerlland
10 National Univ. of Singapore | Singapore
QS A7 ohst 44% ogau Eﬂohﬁﬂ 717 QS7} 1994

el o A1
thatel sht 2

Fale A A g
%4% Bkt Q1]
W gistat wulabge ulist

matrixS AHdsict

Table 3. Curriculum Matrix of QS World Univ.
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Fig. 4. Curriculum analysis of QS World University
Rankings Top 10
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2. Analysis of Software Curriculum of
SW-oriented University
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Fig. 5. Regional distribution of SW-oriented University
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Fig. 6. Curriculum analysis of SW-oriented University
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3. Analysis of Software Curriculum of Regional
Main National University
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IV. The Proposed of an Effective
University SW Education Method

1. University Software Curriculum Comparative
Analysis
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2. Proposal of Effective University Software
Education Scheme
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V. Conclusions
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