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Design of NCS Learning Module Reference Model
in Skill-Based Full Stack Environment
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Abstract The National Competency Standard(NCS) is a national standard for competencies required of
employees to perform their professional duties successfully. The compliance with this standard provides
solutions to work inefficiencies by proposing human resource management and development standards
for each industry and job in the country. This approach contributes to building core infrastructure by
adequate human resource management, ultimately improving national competitiveness. The state
develops and systematizes the contents of this standard, and ensures the effective implementation of the
necessary capabilities. The connection system is designed to be mapped to the NCS learning module in
the composition of the NCS competency unit. Hence, the changes for improvements in the NCS
competency unit are also continuously reflected in respective alterations in the NCS learning module.
This was one of the reasons that prevented the application of the NCS learning module in university
curricula. Therefore, in this study, we propose a skill-based learning module reference model in a
full-stack environment that can actively respond to changes in the new technological environment and
to the needs of industries. This novel model can be applied to the environment of each university while

maintaining integration with the NCS classification system.
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2.5 PMBOK/SWEBOK/SWECOM
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A &I Rl H88 4= Q= 7P 8% HE
2 ZAEFZAA(WBS: Work Breakdown Structure)
ojt}y. WBSolAl= HEE 2AHl AEES A5l
Aot m2AE go| 35t A4 &Y M (Work
Scope)E Work pagage, Activity, Task 522 A%
AHog FERdl= AACH, o]AL BE Fofg &4 A
& 76T 5= AHH16L

SWEBOK(Software Engineering Body of Knowledge)
M F 15714 A4 J/2oHKnowledge Area)2t
1027F4] FA|(Topic), 2847F4] 4/3(Property) 22
g7 wiiol| wSIg AA | H-&5H17t Aot of
HA "AcH171.

SWECOM(Software Engineering Competency Model)
ANXE Z4(Knowledge) oF= Zlo|al AZ(Skill)
o 5 Qe AR gEA skl At SWECOM
Z 57HA 84(Element)ollA 1A A2Z(Cognitive Skils)Z
R 2 BRsh, 35 &4 2L AZ(Behaviroal
Attributes and Skills)Z 107H] £43 2242 EF3t
t}. 7|& AZ(Technical Skills)oll= AJois7] A2 4
9(Life Cycle Skill Areas)2 2 ¥ 57X |2 &
2Z(Skills) 2 & 2172, E5(FBEX)(Activities)
o= 5717 937: ’\Z(Competency Level) o & 7]1&3}

BaEsy,

o, Bt A7 JY(Crosscutting Skill Areas)O 2= &
SR BRsl, AZ(Skills)RE 3972 Bl

Aot " Z4(Requite Knowledge)2 SWEBOK]
15 CY B8 ¥R 5E50E XF 7|2E Yy
=

= =]

2)\

T 2ok Related Disciplines)® 77FA] Hofz &
3L QIH18]. SWECOMS] 42 71 A4 I
31 Q1 A o7 A7
%E]‘— Aok AZ goom B

dda} yofjFx7] A4 o
B3, gohF]
Loz
1@%}1 otk Reolth. U SWECOM

= FHESA ekl Helol 2835 Aside B2 7l
24727} FH|E ook 57| wiZo] ddHos Wiy

2 Jparstd] ofehgol £
3. NCS st &9 &= 23 4A
3.1 9ol MY U Wy
AF7H) e A ATES] WHEEo] Hote] 1]

214

ol & A £ M 2 ol 9 ote] 1 of
25o] 4j3o] ute} go] thz] wEolt. E3 A o

78 @RI AA wse] Baeka FHslor &
2433 712 Astel yol ash) REold. 1
T 7 R A PEEEe] o] Holso] Az

o2 AU% 37§t Aol RSkl wHEEE
F=50] Brh. 53] NCS9| /HdE NCSShsRes <

7«'”0":‘ HH __’L/\éO] NCS«] 7(']]7‘-"0"/\_1 YE H7]-
Qtﬂ NCSO].L\_E ‘1: ?? gul ] /}:—lﬂ] ]IH_"

oﬂ Sl A mwu xw%o] R olele £A
7h T 293 NCS9| SRy 71449 S
91847 NCSBhES] ok g0 AuuAe 7
A3 G ) 42 BE B S0 BE
o WL §So| g Ak weta] NCS 44 AA
£ gASA 419 AuA FRS EUHQ A
AR BRI AL A EESt0] WLV 4
A2} Y7t Wstol s Gl A4H 0% AT 5
ol W3 Aol Wag AHolct,

oleft

A
=

R

=

AT

E;(—"Z—LE-O] HT—/\HE]‘— O]O

=
;:_x

ERES Bl
A4 BHoR 279 A% ahe Al
Hele 2 geiE Folo] GASIES 1oL o
zelo] A& FAske ol o5 §-83HAYL A
BALDMES)T LA HBAAHOOPIS AHIA
st BE 2go] thev] dge] 125 U AYstE =
W2 A85] ofele ol Stk webal ARl
ERPE ST 1] o] 282 7} 4719 &t SA
] At Qe Aol

g
'\_%

NCS Classification
Main Classification
(24)

Information System

fve
I ion

Tecision Middle Classification
Support &1
Magerent Sub Classification
Information
Transaction Division Classification
Processing (1064)
MES(Mamufacturing Conpetency Unit
Execution System) / CU Flements
POP(Paint Of Production) Knowledge/Skill /Attitute

Fig. 1. Pyramid Model of Information System
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Table 1. M/M Composition Ratio by RUP Workflow
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Fig. 2. Extended Reference Model of NCS Level

AW 157 A NCHEREDE TEow
A9l YIBRWE) JFH2 7|20 Het Sezoz
AL M/M TR BRI,

WF£1, WF£2, WE3, WE#4, W5, W6

SEEY

ANZ

WA 25% AAR AIEE 8 9AS B3
g50] FAel TIg] Het $HY PR B

ox,

7

=

9

T+ o

RiA

o M

ETi
o

T},
¢ 252 PIEYEA), PE(FE ), PC(FEH7),
PT(Zo]tA)

NHA 355 AAZ Eq. (D)3 Zo] 22 $2(Skill
Level) ¥2 ESsIEE 3it}
© 35351 8Ly, © SLgy, © SLg; © SLg, (1)



27 7|qte] S48 S04 NCS ShaRE Iz Bd9] 44

m @ [€)] “) 8] (8
Scope Modeling Requirements Analysis&Design Implementation Test Deploy & Doc
1 Level 13.6) 19.1) (236) 296) 3.2 “5)
. - . - . - - . Allocation of
(Work‘ﬂows) Allocation of skill Allocation of Allocation of analysis Allocation of . . ) oeation o
Allocation of test unit| deployment and
scope unit requirements unit and design unit | Implementation unit ; :
decumentation unit
Inception |
2 Level | Elzbolation |
(Phases) | Construction
Transition

Iyl

&

O

b

O

o

&

Skill Level #1 Skill Level #1 Skill Level #1 Skill Level #1 Skill Level #1 Skill Level #1

3 Level Skill Level #2 skil Level #2 Skill Level #2 Skill Level 22 Skill Level #2 Skill Level 22
(Skill Level) Skill Level #3 Skill Level #3 Skill Level #3 Skill Level #3 Skill Level #3 Skill Level #3
Skill Level 24 Skill Level 24 Skill Level 24 Skill Level 24 Skill Level 24 Skill Level 24

Fig. 3. Architecture of Skill-based NCS Learning Module Reference Model
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