http://www.jsebs.org The Journal of Society for e-Business Studies
ISSN: 2288-3908 Vol.22, No.4, November 2017, pp.193-214

https://doi.org/10.7838/jsebs.2017.22.4.193

ENndYS Bga £ZEge] Ho}
st g £

A Comparative Analysis of Curriculums for Software-related
Departments based on Topic Modeling

z| A €l (Jaewon Choi)', 0] Z(Ho Lee)”,

AR S

Z1™ 2l (Jungmin Kim)™, &3 & (Juho Song)™”

=2

==

o

o
=]
N

F sk AgEd kel Aozt EA st
T dEX, a8 dAH oz SW
70|t} e AlElE
e =gl 13

| YEta

o 9 |
nS
X

ol

o,
rir
pov)
o
=2

o 0
o &
>

=
oL

A

10 ofy

o fo

WH ol AR aPAG FAY SW A
Hof o1 ek 1 A3 AA B
Stk Fue] A% AR Frske] o
Mo $El Hope] MEr)atel
o8] AFFolsh Wk Fole) ol
874 27t B3 WA 2
FAT AR AolE Y F Ak PEe A
oste] it Aol AgA ARS vigew 179 A
AN @ A9ES 2EaT B4 A% B4 287 vl s o
AoHow G FES wdom uRE FHUE, 2NN 9=
FEos wolgol uebd AAH wrg FYu AT 5 )
Fasths A< FAstarh

tjo
=
oft
o
fitl
wm
=

(T
ik
4
N
2
i
1o,
£
o
ES
= o
i)
-0,
,

2 P2 ool

™
o
>
NI
)
>
0
w RNe
= Afm op
o o, o
w iy
=
L) o> 0[0
o
o
2
o

2,

o 2 i
ol
R

rot ML
o

re
U

2}

& g
CO
o
El
:i
i)
oX
-
ox,

e 2
i
=
&l g ol £
) Ho to ol J
lo, o ¢

2
=)
RGeS

ol

ol

fd
g
>
of
ol
2
ful
o |
=2
G

i

=

rlr;
XN

oo T i M =
0,

&
ol 1C o o of¥ oo
Lo

&l

<
x H 2
oy o

o Ao

T O
=

¢

o &
=
o

o2
tlo
f
et
O
lo
)
ot
4
2

ABSTRACT

It is a very important time to check how SW curriculum is actually organized and what
is inadequate to practical requirements of SW manpower in the present situation where
there is a difference of viewpoints between software field and SW curriculum of university.
In overseas cases, efforts have already been made to cultivate SW manpower based on
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SW training centered on practical requirements. As a result, there is a positive response to
the recruitment of actual related companies. In Korea, these attempts have been attempted
under government initiative. In particular, based on the SW-centered university project, it
has given the role of a leading university in related fields. However, with regard to the labor
supply problem in the SW sector, the requirements of the business enterprises still differ
from the educational curriculum. In this study, we tried to diagnose the method that can
reduce the difference between the composition and the practice of the contents according
to the existing limit that the environment factor of the viewpoint of the working companies
about the curriculum composition is not clearly reflected. As a result, the topic modeling
based on the university’s curriculum and lecture plan data is used to derive keywords for
curriculum and lecture plan. Through the data analysis, this study confirmed that the practice
rate of related university departments utilized in data analysis is relatively low. In addition,
we found that it is important to establish a systematic curriculum and to build a lecture
plan to cultivate practical skills, as the number of overlapping textbooks and the number

of keyword overlapping are found.
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Note) 1. Company scale(over 5 persons)

2. Under-recruited personnel: Persons who
were not recruited despite active recruit—
ment(recruiters—recruiters)

3. Class 1: Untrained, no education, no license
Class 2: 2 years of on—site experience or

national technical qualifications
Class 3: college/master level for Each Field
Class 4: 10 years of field experience or na—
tional technical qualifications or
PhD Level

(Figure 1) Level of SW Personnel Un-
employed Distribution(13])
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(Table 1) The Examples of SW Education Policy of Major Universitiees

Country Policy

Contents

* Key stage configuration by age
UK |+ Government-level coding contest

entrance examination

« Elaborating SW courses during college

* Key 1(5~6 age) Understanding the algorithm

* Coding school operation out of regular curricuim | Key 2(7~11 age) Design—coding-modification

Key 3(11~14 age) Using more than one language
Key4(14~16 age) Designing Program
* After-schooling by Volunteer

« Elaborating education for leading SW cities
* Practical SW Education using various programs | ¢ Elaborating high school-level CS coding

* Selecting a leading city and policy

Us . Linkage Programs between High school and| education
Business field
* Encourage government-level coding * Establishment of Cody Colou(Code School)
Finland education from age 4 * Collaborate with SW leading universities

Leading University

* Event of Children SW Education with

such as Helsinki University to operate SW
classes and integrate media
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Medicine
Enwronmengael qumu Non-Profit Oonsullﬂng
Medical/Healthcare Devices Pharmaceuticals
mpubers/Hardware Venture Capital
Business & Professmnal Firms _Professional Services
Sales and Marketing Energy/Extractive Minerals
ObherH'gh Technologglﬂect;ronlcs Invesbment Management
; Inbernet D Services

Law bt
Banklng/Flnance
Aerospace/Automotive/Transportation EquipmentFederal Government
Research and Development Church or Other Religious Sanctuary
Real Estate
Farm/Ranch/Fishery

compusersisotoware  Scjenbific Research
Agriculbure, Food & Beverage
Commun|cab|onslMed|alTeIeco|nmunlcablons
Banking/Br: Computer-Related Servi
Healbh Organlzablons Busmessllndusbryvaemmenb
Arts/Culbure

Financial Services Architectural/Planning
Health/Medical Science  Telecommunicabions

Law Firm Biotechnol
G es 09

(Figure 2) Fields in Which Alumni
Since 1984 Can Now be
Found, Unofficial Guide
to Computer Science at
Harvard 2014
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(Table 2) The Characteristics of Major SW-Centered Universities

University Department Characteristics
* Admission without first-year department
A Computer Science | ¢ Interactive hands-on support platform online programming training
* Selection of SW specialists and selection of SW gifted
Department of . I{ltegrat{on with existing SW related departments
B * Completion of 5-semester or more completed course

Computer Science

* Selection of SW specialists

Department of

* SW University new establishment and expansion of department

C Software Computer | * Establishment of educational institute

Engineering

* SW specialist selection and excellent scholarship for 4 years

Department of
Computer Science

* Integrating SW-related departments into computer engineering
« Establishment for SW education center directly under the university chancellor
* dual degree with foreign university
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(Table 3) The Characteristics of Non SW-Centered Universities

University

Department

Characteristics

E

Department of

. L trainin
Computer Science €

* Training and IT new technology development with emphasis on practical

* Collaboration with computer-related institutes such as Samsung(SCSC)

F Computer Information

Department of * Selected as the best university in IT industry computer sector(2010)

Engineering specialist

* Training of SW manpower through track connection with Samsung

G Computer Information

Department of

Engineering

» Computing education through computer engineering track
» Computing education through information system engineering track

Department of * Problem-solving ability through problem-based learning method(PBL)
Computer Science |+ Adoption of professional technical certification

(Table 4) Metropolitan and Non-Metropolitan Universities

University

Classification

University Classification

B

Seoul/Metropolitan area

A Daejeon/Non—metropolitan area

Seoul/Metropolitan area

Dae-gu/Non-metropolitan area

Seoul/Metropolitan area

C
E
G

Gyeonggi/Metropolitan area

D
F In-Chon/Non-metropolitan area
H Asan/Non-metropolitan area
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Construction + Bibliographical information in journal of the
—— Korean society for quality management
database « Abstract information in 625 papers
. « Keyword extraction using text-mining
@ Data cleansing « Converting stop-words and synonyms

+ Generating keyword co-occurrence matrix

@ Co-word analysis ~ — * Creating network

« Centrality analysis

Keyword cluster + Keyword cluster analysis and cluster naming
analysis « Creating cluster network
Knowledge map | * Creating knowledge map
analysis « Analysis of knowledge map by period
@ M s + Amalysis of knowledge structural changes in the
— time series
results « Amiysis ofcteractristics in esearch area

(Figure 3) Framework for Research 2
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(Table 5) Training Percentage of SW-
Centered Universities

University A B C D

Num. of Class 51 62 66 92

Num. of Training 16 10 23 11

9% of Training 31 16 35 12

100 4

B 35%

q 31% i
50 % : 20%
- g LTS 15%
30 105
10 o

i Num. of Class 100 Num. of Traning % of Training

(Figure 4) Training Percentage of SW-
Centered Universities

(Table 6) Overlapping Percentage of
SW-Centered Universities

University A B C D

Num. of Class 51 62 66 92

Num. of Overlapping| 8 21 16 41

% of Overlapping 16 34 24 63
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