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ABSTRACT: In order to meet current AEC(Architecture, Engineering, Construction) industrial demand, BIM related NCS(National
Competency Standards)'s study module in architectural design and construction has been created and it has been applied into the NCS-
based curriculum of Specialized High Schools and Meister High Schools from March 2016. Therefore, the goal of this study is to identify
the limitations BIM education in the Specialized High School and to find out the improvement plan for activation. Analysis of previous
research literature and current education curriculums in the Specialized High School, and questionnaire survey of related teachers have
been conducted. Finally, this paper investigated the case of BIM education in 'S' Technical High School where BIM education is carried out.
This paper suggests the following three points in conclusion: 1) Updated curriculum reflecting NCS and industrial demand is necessary, 2)
Continuing BIM education for teachers and financial support is necessary to get the qualified teaching @pacity, 3) Curriculum reflecting
BIM's possibilities needs to be developed across the interdisciplinary subjects to maximize its effect.

KEYWORDS: Specialized High School, BIM Education, National Competency Standards, Curriculum

7| 9| E: S48 1S5T, BIM 28, LS HEE, DT
LME

1.1 @70 812 W 25

BIM(Building Information Modeling, 0|5t BIM)2| S%t Hid2
IT(Informatlon Technology) 71& 24740 = C|XtRl 9| H
3t 7420 st JEs) vIEYs) Y Mol e84 S
27, XE7IstE 2letd HF Al 7iE R0 BUIE Qo
4= Qdok

=
UZIA0| BMHES 9|$§f3f9";954 201 '-"‘='E1" 2= AI*"

OI

25 il sA7E 22U, Y 718 BM AIARD A7} SHA|
£ Seez 5| 0|F 0|1 k.

2015 R2|Ligt= SN 271%= XA, 7|s, H e &
2 HASIGI At SIE0IM ZIRE HEXCZ Slisty| Lish
7RIS T Z(National Competency Standards, 015} NCS)
= T &5t QUCt SIXH NCS ZHAAZ0te| AZMA| st

& 2ES AmEH BM 27F 250 ALl wsR= NCS

7|8t MEIR(ARIIE)S 2015 JHE IS TFE(018ERE &
S)oil UM 2016\ IYEE EMstT L 0f0|AE O] watnhy
of =QI5t0d &8sk Ut

HEOo| MAXO| BM £Q L2og U fEte FA0=R
BM && 522 =0/7| 2Ist mut=0| JhA 2F=|1 Qlct. 5t
X2t EMSITSSt AEAE St A= OFRI7EX| BMK0]|
chet ®MAER! 2=t mEuPyo| MHE0| JUX| 42 HEHO|
Ch EXM20ie| M2l X Yy SMo= WKS MAlst=s

5tm mSCEH 7|_4=‘=—:o 4

O_I.
Tol
o
ro
[
i
oI
El
g
~
o
Lo
I
LH
C\

ZWEFZE MA} (jjawon@nate,com)
iinhokim2015@inu, ac, kr) (AKX}



)

S
ull

F

[

to0 LtEt

Bt WOl 24

| 2= TN

ool i

7j=sio

2IC|
of
—

2

L3

|
—_

Ct J2{2=2

A

o

i

a4

S

tes

<)
—

1=

M7} 7] 2

[

=)

=7|
of H=

}

—
=
[

A
BiM

o

—

(2015)
2 BMAZE0{2] AFZ530| TH|=|0{oF

=

BM =+2| Xt
A

Tt Ol2fet EA4ZIE HIECZ 7
o

TE -2 - Al S 7IEXBAAC] Hgo| Hrt
e

L_h
A
o
I,

t

?_

b

=2 gFME

t
I.

o
S
=
5]
gl
~
|
ot
=
=
at
o
=

[ERNE! ol T o og BT WD < U R < &l o o X3 0z
K o = o - 4 of! o = Kr X o <H < — ™= = ool oo un RN o X0 U w0 =
N R s . DA Kir <0 ol = 0 KO ol - o0 X0 T
NETORRER R RN e g d REooF o Ny KT 9w X g 20 B
. -+ —_ — = = = 7._ __o_u — A N = = 1O —_ __o_u .
MsoemBeglsx 20335 2 o Wb w0 ol i o1 o o H 02w g
I labdRoREWR-—ougagl  MIP BBl o T LR
ﬂuﬁifoow Mﬂ__&__liommwﬂm_x:wwﬂa_e__a.@el_. o < 2_3%#
A ey N KW © o .1 MoR e H._._.O_ur._ ol ol = L .
xo___mogwl_%ryl_o_axl_mowmm_ﬁ#z__o_xlomm%mmaa%m SR Ew
B lH b0 gg s LI g R RGIRacgs 0N DIE
wm:IEMEEa__om@mﬂ_uh__gm__o_ﬂ?ﬁ_ﬂewe_aol_mol_ﬂo__ﬁ_ on < AR M
K= ol |+in T ol o T I%ﬂaolo_moénjx T - 3"
saabiBdataRegoawaonEtabunady TRFlw
Shrgdiogszsdesglifndagfizzely v2agmw
WS sg® ook -@Wow s Ngr g TOTWZTT S0 - 75
0] = = D — ol m KV ——~ 7l H BT | W R U ol ol o T m o e
_M_Om.lwm._m_*“_o_/...._ _._uﬂ_.l_H_n_.v__._.ﬁmL._L.Em_.:FEHLl| __oEoiLOE%Lll.ru%_“_mE
Tagm yRegu B Bl ROWGE UGy 2
e oo neu Bl g E RS R IR IR R B8 =
%m__m_o__wﬁ%m@@@B%EH%%EEQA_%ﬁwo_emx.ol_xaﬁozmzwﬁmx_.w
E__wﬁwmw_ﬁa_mo_%%__g_____rao%xm_wwu_@@M x.wﬂa_m_m_ola%ﬂAuLum_x
HohomFPdLpgodyas BT pse DWWy R g gl X0Fxm
< @.._IMO =) LJ_.@_H_O .n.u._oMmo_El_A.wE___._ L0|H®|oom%ﬁﬂmﬂ_‘qu._ KO oMﬂol_M:_ww_@
NI S T Sl O A U - ST B A ol
= oy Al B o i ol of ] X = aof ﬁ:_u = of — & o ™ ol = ili L o ST my Bo W0 N Tl
S i Ry B I Y = B S R R O o oHoo il B m
W_._eo_.“.ﬁfo%|u <l JEME_IWP_JP_ HH =9 kU 1/
of ™ of & W OTLT ol ol I Kr H k0 F Hl or W o K Il 7o o @ & ~ 0N K0 Mo R M
Kl or IO ool B4R OHE E_E._m_._...ﬂ._an__g oﬁe_.ﬂmm_%
D) K of N X OF = o m om ®H w0 Ao ¢ of © @ K W
T Ha W E o3 AR Mmoo Ze Do H s
B2 388 i zoghb AEsedfy -BHo3
W = O Do ™Ay DR E oy EB DR O o R
= 7| B w0 of ol Ko ERIT 10 gy o o0 g K N = Hi
s W oor B - H o0 s mzE KEgdnwHEXe g
o = K =il ______?_I & Jl 7o sro 1o 2n 81 o KU O
I w_w_uInM W o . _u.__._Bﬂm_x M,|ﬂ=_=...___o.Ax_o._N_|.rA_umM
W W H Z © | ﬁ:_u.n_.r._l o & S 20 ol = ~d o2
W oD Az sEUE LA RRy herada¥iadhdd
w._eﬁ._.Ar T H o B~ d X il o = |..A|__A==A_ﬂﬂ|o_=wo.k|D__om_.._
m.m__w_ﬁu _.r_rﬂmmao%_m%amw TR () o_EML%__ioa%wMQEH%ﬂ_
= & = B F ol 2 < o ol ml ol Bl T T A
~ Al 3 &4 m T = R a =& Bl oxo o — fRC H OO o=
= - 2 K KF o) [E RN off H &y m 1 31 20 Tl > mlos
i [S) K W ofu = o w60 0 ol X 0o g o3
____@%m_ ma%ﬂ%%% W%M_Lﬂ %%%%%AT;&;E%MEAT
K o U = > E [ B~ S L = S 0 T =
ol BRI i cRfgs KEgoafioflean
= 1 _.1_._.__1 110. = T _A_ i _lﬂ.LI“
e B T L B - Bos o8 ® 88 gx
__goﬂh_.oﬂﬁhu_ﬁ__geu_.hM N | @ e o @ IF Mgr o ® ° W
Bz ow D X <o i 2 W E . W o a3 oymdooy 38 5
B O H g U g B o rxAdEWsTompfPumds R8GO
HWL._l_o_E MEu___l_E__.z..._Mu_._l_m_w__.wE M duw_r__n_vm U M._BmMmm_b___mﬁm_._mH__geq/ S o W = op
’l Xl gy X F 0D X M oz &g & T w oty N oo 3 Fo ol W B K
M2 0 g = B 20 = o — B BT oof 0 <- o - = K2 3 & — W
0 <0 %0 £S5 R M A o) <l o o N v o of B O£ , O & = o T
i & -0 oo o Y I s @ = . o~ WX 9o Hoop g oF F o< oE - .8 N0 K RSBl Q)
o4 &1 i o o T ok @ (V] o ur = =K o < < XTI 1 O™ ol & ol T

IS} 0|20f

A
=

F

(a4

of Eotoil che

i, 3

7 2R,

C|XH
[¢]

Ef =
217 o

S
7

)

54

[S:

it
a3

A - A2 ZEMAL] O]

5]

0l
o,

F

—

[s)

CHXEZAofl ch
CIXIRloll chgt

A
=

—

—

{ef 2

Hloil A

S

4

A
=

t

===l

olgst
22 Journal of KIBIM Vol.7, No.3 (2017)

He =22 Bl

CHt

X



X, S SPI0IM 580| 52 HOR EaiLf Revit Z2 Y
o Mg ST AN TH7iee Taistn Sees
0l 7H53t BMERAA BRO| LRBIS HAISIAC

oA O|ROIEI ARSI DEIS Falslel, BiAY 745 Bt of
S0l A= BIM 2S0| =D /T, BM HE 212{0] 27| 943l
M= BM AZEQI0 RS2 TAEojatn M5 ct
5t SNBSS BM B 7508 £ T2 S
So| ZiZsty W H|E52 20! #4 17t ek of
S0f, & S70IAs SM8mSsmol BM 20| 0[204X]
T K| 94 2012 Wlstn, BIM D HABIS st A
Ok2 MAISkA Bict

Table 1. Literature review of BIM and BIM education

Author Title

Woo, SeungBo | A study on the technical high school building training effect
(2014) using a BIM

Kang, DaYoung | A study on the improvement of the education process in
(2011) architectural engineering by using BIM tools

Cho, Hyun Sk A study on BIM adaptation in architectural education for the
(2015) cultivate of integrated design capacity

Park, Min Young | Study on the improvement of architectural curriculum and
(2016) BIM curriculum in accordance with the NCS system

Kim, Yong Il The experiment of architectural design education by means

(012) of BIM

Yoon, Myoung Chul | A comparative study on AEC CAD educational methods
(2009) applied building information modeling tools
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Table 2. BIM standard of Australia, US, South Korea

Category BIM Standard

A collection of defined model uses, work flows, and modeling

methods used to achieve specific, repeatable, and reliable information
Australia results from the model. Modeling methods affect the quality of the
(2009)° information generated from the model. When and why a model is

used and shared impacts the effective and efficient use of BIM for
desired project outcomes and dedision support,

Building information model is a digital representation of physical and
us functional characteristics of a facility. As such it serves as a shared
(2010)" knowledge resources for information about a facility, forming a reliable

basis for decisions during its life cycle from inception onward.

Building information modeling refers to a reliable basis for making
South decisions during a faclity's life cycle, including the digital model and
Korea the workflow for its creation, by physical or functional characteristics
2010y of the fadility objects in all construction areas, including construction,

civil engineering, and plants.

¥ CRC(2009), National Guidelines for Digital Modeling, Cooperative Research Center for Construction Innovation

“ National Institute of Building Sciences, National BIM Standard—United States
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Table 4. Survey questionnaire analysis

Factors Category Freq. %
Male 19 63.3
Sex
Female " 36.7
Bachelor 19 633
Education level Master degree candidate 1 33
Master degree 10 333
Architecture and design related " 36.7
o Architectural engineering 15 50.0
Speciality - )
Civil and construction 1 33
Etc 3 10.0
Less than 5 years 8 26.7
) 6~10years 4 133
Teaching 11~15 years 3 100
experience
16~20 years 3 10,0
Over 21 years 12 40.0
Less than 1 year 17 56.7
2~5years 8 26.7
Work\ng 5~10years 1 33
experience
10~15 years 1 33
Over 15 years 3 10.0
g Seoul city 10 333
Registeret L
<chool Kyung-Ki province 10 333
Incheon city 10 333
BIM Not introduced yet 29 9%.7
curriculum Preparing to introduce 1 33
0 21 70.0
Number of Once 6 200
BIM training } :
participation Twice ! 33
More than 4 times 2 6.7

7t 90%= BIM 1= AA0f CHet Q1A WAl BMu=20] CHet

HZH0| BEet Aoz LIELIC,

2) BIM QIAIEMof| CHEH 24
Table 5= WAFSQ| BIMQIA! M0l st MEZAL Z1|
.

b ZHA = (Interests of BIM)= 63.3%, BIM <

i

=]

()

GFH O 22 ANEE =8 + 2

4, BIMO| CH

rol

HIZX =2 21 BMuR0| EUE NS HoiFD Qlct
olofl 2t WAKSS| BIMOI| HEQf XI&XQ! ms 2 AT} X|
JE QNS HoiECt

=M, NCS7|EF BIM A sk& Z=(NCS BIM design study
module)oll CHSH ZXHoE0l ChEt QIME 266%01 TIET UM,
BM7[Ete= MAIE|IT AZE 742 AIBM based projectoll CHak
M= 467%7+ Ti5{ UX| REIOZ LIEIL BME S0 744 AlY
0| RHHZ| T QU= 51 AE0l| CHSH Q1AJ0| XZSH o= =ikt

M, MAFSS| BME 7S5l St AHE! Z2IHBM
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BIM XtZZ(BIM related certificate)i| CHEH Q141 OE20]| EshA=
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Table 5. BIM acknowledgement degree analysis

Factor Category Freq. %
Strongly disagree 3 10.0

Disagree 3 10.0

Interests of BIM Neutral 5 16.7
Agree 13 433

Strongly agree 6 20.0

Strongly disagree 6 200

Disagree 2 6.7

BIM program Neutral " 36.7
Agree 10 333

Strongly agree 1 33

Strongly disagree 3 10.0

) Disagree 6 20.0

NCS BIM design study Neu?(ral 13 £33

module

Agree 7 233

Strongly agree 1 33

Strongly disagree 5 16.7

BIM design Disagree 6 20.0
requirement Neutral 10 333
Agree 8 26.7

Strongly agree 1 33

0 14 46.7

) 1 project 9 300

BIM based project 2 projects 6 200
3 projects 1 33

Strongly disagree 6 20.0

Disagree 5 16.7

BIM related career Neutral " %67
Agree 8 26.7

Strongly disagree 7 233

" Disagree 9 30.0

BIM related certificate Neutral 10 333
Agree 4 133

Strongly disagree 2 6.7

BIM education Neutral 5 16.7
participation Agree 16 533
Strongly agree 7 233

) Strongly disagree 2 6.7

BIM educa.tlon needs Neutral 7 233
in technical high Agree 18 0.0

school

Strongly agree 3 10.0
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Table 6. BIM introduction and activation analysis

Factor Category Freq. %

Strongly disagree 1 33

Curriculum change per Neutral 2 6.7

industry needs Agree 19 633

Strongly agree 8 267

Year 1 2 6.7

) Year 2 1 36.7

BM education Year 3 5 167
introduction year

All years 7 233

Etc 5 16.7

Strongly disagree 1 33

o Disagree 3 10.0

BIM educano.n within Neutral 10 333
regular curriculum

Agree 14 46.7

Strongly agree 2 6.7

Strongly disagree 1 33

BIM as required Disagree 3 10.0

education Neutral 17 56.7

Agree 9 30.0

Strongly disagree 1 33

BIM education as Disagree 1 33

practice rather than Neutral 5 16.7

theory Agree 17 56.7

Strongly agree 6 20.0

Strongly disagree 1 33

BIM education within Disagree 3 10.0

architectural graphics Neutral 7 233

course Agree 18 60.0

Strongly agree 1 33

4 unit 1" 36.7

Recommended units 6 unit 8 267

when introduced 8 unit 7 233

10 unit 4 133

Strongly disagree 1 33

. Disagree 1 33

BM educaf(l(.)rj agroup Neutral 14 46.7

activities

Agree 12 40.0

Strongly agree 2 6.7

) Strongly disagree 1 33
Additional CAD

education after Neutl 2 67

introduction BIM Agree 20 667

Strongly agree 7 233

Strongly disagree 1 33

Advantage of Disagree 1 33

employment rate with Neutral 7 233

BIM education Agree 19 63.3

Strongly agree 2 6.7
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Table 7. BIM study module structure and contents

Study Study NCS module
tul tudy contents
Code Level
BIM 1-1. BIM design understanding
prep. 1-2. BIM project implementation 1403010106_1442.1 >

BIM 2-1. BIM implementation setup

management |2-2. BIM implementation manag. 1403010106_142.2 >

3-1. BIM model setup

rgla’\:e 3-2. BIM library setup 1403010106_14v2.3 3
3-3. BIM quality management

BIM 4-1. BIM visualization

e 4-2. Production of drawings 1403010106_14v2.4 3

4-3. Analysis and utilization

27|10 Yx[eh sEPnSstues S 25 MEME
(Professional graphics)Zt=20i|Af Revit2 012510 BIM-E0]| A|
|0 QUCH E3| UM 3TOIM ARIZ MAIE =3 671 715
A EMglnSsin wsoby HMAES} H|wstH, MEX =1t

i
o

o
So| SRt AHHOR o U 2YH9lZ BEINSS

=/ o
2t 4= QlcKTable 8)
2) SEHISst MENE H= T7tA S0

@30 DRI B3 KA U AL NS 9
S5101 221 7122 ST EISSI0] 71 20t0| R0 2.

@ HE=Z02| 7|=XQ! 0|21t =0l e =S AASHH
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Table 8. ‘S’ Technical high school curriculum

Table 9. Architectural graphics textbook contents

o) " Year 1|Year 2|Year 3 Main theme Contents
g 5 Class Standard unit | Unit 11211121112 ] ) 1. BIM concept
|'. What s BIM? .
< 2. Revit concept
Structure 4 4 14 uiding Informati 1. Creation of building structure
Planning 4 5 312 l\l/llédgl‘in Ing Information 2. Rendering
- Successful career 4 4 4 9 3. Drawing sheet practice
3 Professional graphics 4 32 4]10/ 810 1. Understanding of architectural 3D
%ﬁ g Project practice 4 16 16 2. 3D window modeling
g 8 Interior design 4 9 45 IIl. Architectural CAD 3. 3D table modeling
3 ® Landscape design 4 10 10 4. 3D one-room modeling
§ Reinforced concrete 4 5 5 5. 3D practice exercise
Practical korean 4 5 1111111 1. Furniture
Mathmatics 4 4 22 2. House drawing
English 4 4 22 ) ) 3. First floor plan drawing
- - IV House design and graphics )
Total unit of regular curriculum 82 25|22 113]16| 5 9 gep 4. Second floor plan drawing
Total unit of specialized curriculum 98 518 |17]14(25/29 5. Apartment drawing
Total unit 180 30(30{30(30{30{30 6. Exercise
Creative experience activity 414144144 1. Drawings — interior
Total per each semester 34|34134|34|34|34 ) ) 2. Drawings - single family house
Total per each year 68 | 68 | 68 V. Architectural drawings 3. Drawings — two story house
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Figure 2. Students’ sample works using revit program
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