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Abstract

This paper is concerned with education courses operating practices for basic computer literacy

training. In this study, we propose an example for students to effectively measure and evaluate the

achievement of defined ability in the performance measurement and analysis, learning objectives and

learning outcomes set in operation throughout the course. Through research and development use

case presents the tools for teaching method and effective and objective measurement of the related

subjects. And based on the results, we propose the possibility of utilizing NCS-based course

operation and education certification. In this study, the measurement process is based on the

association with the objective of the development and operation, and measurement tools, measuring

tools for measuring learning outcomes associated with the curriculum design methods for the

measurement and evaluation of the case of the operation of the course units of learning outcomes

and the method proposed.
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e
H
ol

o
=
Mo
ro
o\

AN E TFEHE wHr|ve R 7t}
7HCEA; Course Embedded Assessment)] A
ZAgkE] 3L glo] ofo) djgh A7t EikalA ey
, 10]. 53] w79t Frle A= S50 9=
35 574817] 918t threl
&

=&
=
~N
oz 1
o,

fo it r2 4o o
P\L
2
ol
o
T
1o
i)
ofy

30

©

O o

B =V )

ox

S i
%
[
ox
_O'L
kl
%0,
£
o,
rir
Ee)
=
1o
£l
&
1
ES
X

i

N Yo (Z o H oot &
s
o
re
ol
ol

e 2
Z,
(@]
wm
)

o 223

)
it
2
)
o%
S

[o
E)
>
_0|L
&
)
e
&
Rl
i)
)

jus
g

&,
N
)
Lo

NCS$}
0] 7}4& Fig. 29 #t} w7|ubg 7k shabehe) ol A
ATk SR SAHY HrME 95k v me

=

oZiUEFEmN._Eo

i
o o
r

W vke] 4 9 3yt RS w28 g1 Fig. 3%
o A IHPO; Program Outcomes)9t A#H th4=9]
nyEZor Ry A 55 H(CLO:  Course
Learning Objective) S8 4A7}9] 4t& EE 7M5 HiPoZ 7
H AHEE VW s 547 GRS 24 HUishAl |
oje} o] Fatul o x| w7k 7re] 428 A xje}
Fig. 49] NCS7|¥F 589 AHE H7b= d3de] dvta
4 uH11, 12]. webA B AFelAe wibs

=

W

2
olN
2

3k = = Al
£ Bolo] Ak wSTe] S8 EE wEste &83% 4
Rl el AT et B AU
=}
-m T
bmiinl =4}
 Jowo2 ] roi-2 [eusowez] » mit
i ::. clog > sE
mut=c [ cio3 | po1-2 Jcuscmzz N > v
[ e 1-2 [ou=oza K >
= =T
[ ] [ ] L] L]
L] L] L] L] !J'
[ mat=n J ool | rci-2 [ruscozs | >
suna-
AVE  JIFW
b 2o o  (giumm

Fig. 3. The Concept of Outcomes Assessment

SEEH2 Ha4ap
SR8 SE4I3
SEEIRIN HEMIN

>

Fig. 4. NCS—based Outcomes Element Assessment



The Evaluation Tool and Process for Effective Education Outcomes Measurement and

Analysis of Computer Education 151

ll. The Proposed Design of Course st B sk AR AnHes SAR] 5
o AFAQ Axrh HE Wi EFERE Table. 30 Ao
E3HHQ St S5 BAE A 87 1A o Stk MBS SRR SRl aTHelAE a4
Aol wapE ool Ak AT Bosjr). 7)ol ojFojA L FAHs] A wakE @eje] FAEA Y
= FAABA A A PR AL, G5 5
A3 H7LE 93k A= Table. 1o YERARATH Table 3. Course Learning Objectives
mETENE] ZAFE 28 TE | meHME)
std [ SO [ AIZE [ OSPH ol HWAAES/AE
Table 1. The process for Outcomes Assessment i | 2 1 2 1T 2 N(1) N()
No. Description stE=E Ak shEidgt —/'\_043‘4_'.:_
1 opStEMIL =EXMS 2ot NIlE SHEEE MM (CLO: Course Learning Objectives), Mz} |a#z=7 |~
2 unsstESEet stadutel A 4y - E7 JENY F8HS O
3 T2 SIS2F =8 T 9 o MA CLO 1| sdfista, olE &8st 88| LO1 PC1-3| 256%
4 =78 58 #F F2l(Rubrics) AT SAeF =AS o[aF
5 ETE ME 5 71E 43 a, ol wat =& ALZS _ 0
6 DI =& 9 BM A A CLo 2 of AtRE AMStAL A LO1 PC1-1] 50%
_ﬁ o = ™7 & 2 9c).
7 EY7|Z0 we £ MY ot troes =vE B
8 s 29 9 =X CLO 3| stof Me4Mst, Alztdel A PO1  |PC1-3| 25%
= — = 22 MM 2 Qct
9 =0 3y o 24 B e e e
cLo o 308 T T 2221 00 [pce-1] 20%
= FO{&l =Mool CHStO] TR Ab
> 5 = 2ot oAtas e St AR
99 wakm A A Nsk 2ol shgael S4ak wA Jeos) Hor UEESMEME D 100 Ipca-2| s0%
o A= FBNEC] wHE =rlal wiaxlo] Wl B 50| 7HsStet
S e SHYEC] WA £} WA WS Fatel T I
ofFaAbehs vkl shdubel Aol WA A ofop gt Heg 270, ETE 22
CLO 6| B Mg &stof cte Atgh LO2 |PC2-3| 50%
o STk ST B Al 97, EE agdE o MY L= ClAzSE )
Sk 2~ o]
7%, mE NCS7Iure] 1% 5E71FAA $Yso] gonw, B
S HY wRbe olsh ARy WARTN] SHEE
= P T2 =]
o) Fashtha & & Stk Table. 291 2 Aol gy Table. 4 DPE SIS SH
sl F

olm, % 7}A 9] &4 2HLO; Learning Outcomes)7} &
R _ s o . Table 4. Assessment System for CLO(1, 4)
FolA £QdE wAEy Azke] Jria BASY. £ o5 — T
= 5 2= o B =) =) SESE o StAAMT o
Aol Al FA4 AFH FFE sEHS RS Y5k (CLO: Course Learning Objectives) (_éfm;)} T =AH
ol s
= . . . = < [=p=X<} EHXo] eHS kS =
485 (PC; Performance Criteria)E A 2ltaL, =854 2 gi;ofl(;;;: *%3'32 e
_ _ _ =S o= T M. - -
gl wepy wiE SaEEe gelag. s g | a1 EE ST HET 5%
==
(15%) |0zl =dof e =78 AISE &
° it
. _ Slct,
Table 2. Learning Outcomes HILE| =714 8 5 T AR S0l J[EXHo[o], FTofAl
Z20f| Ctist o|sl 7t R ESiCt
\ 2 \ &M 2HLO) “8 774 (PC) CLO. @ "o, [ FOIE Al wef &7 FESH0]
= A =
Ve (10%) Eio/tﬁczg o[EsiLl, Zo=e HHE &=
« B Eoke| 2A| « MZBote| 22X HES <5t = olch °= = C = = =e=
3| 5 - of #Al FEol oipzDIE QACH. _ _
sz elstol | POt A e S M&(1~a) 5 =7 AFEOT OTe[=0T Ao0], FTHE
4 ME, A IR %FéiE?:P n;marg. S
= - o ot o T & SIAF did X = SHA
TZDjo| s - d3Rotel 24 e 9 s R L
LO1 sle Lzn N | PC2 sto] Mz £7E 8 = = e e e e T
EZ S = ) SL} ZmAbe 2 9)ct SR T7E 37 I8 69/070|o, TITT
SE0F & = = 0lAHB0%O0I4H) A F| StAH| 60% 0|4t
T 9l olHbx ol MBLoke| 2 HES 9 - , .
Slo= st ME $7 @2 o 7 o2l FHof cfsto] AAZ J[EE E
78 E@BY oo | 52 03 Dhne ore - sch —|Lo2we0%)] PC2
+ ole 54 Alg# 4 et 3 1 | ap [FOIZ A TSt 712 S0l
(15%) |—HEotE .
« MZEOF FA| MBEOF FH E= MEA| *! [ [Folzl S0l ko] 718 S0l
i A, MBIE ol#ol ohstod . - oldis ot
cC— rSE= PN s Pl ™ Wil arA| & ful . _
EELTETL PR s waid snes ZHE| PVRAT® o Ol ol crstol oTE Sl G
AtE|x ol ol ol 7hs3tch, clol o | =7 o | o rold 2ol wEh setol=8 FE e
thsto]  crerst - d3Eot FH £ FMEA 4| ow | (5%) | ol stgsich
SZOM FIHE | poop | M. AR olfol cistol TE °) [ [Fola =Zol wef Z2fol=2 F&ste
LO02 | oz onaEsst Clefel sdolN e @ = Bo| gkxiol sxolc)
ol Lo E 25 m8ol Jtssic A &(8~9) 5 RO =0l e} S2jol=E FHE
T UT S5 MBEOF ZA £= MEA| ~20| Lich,
A, ARl olfol ch5tod L I T JIEA0] e TSt
P23 | clebet BolM TTE & =R TN Wots 7S HAH
23+ E#0| Jisstn MY o o T7E dd 4% 8 60% o4, FHFE
ol Zks3tet o = 0|4H60%014h) MF st4H| 60% OlAk




Journal of The Korea Society of Computer and Information

IV. Measurement and Assessment

152

o
B

e

ol

He iAo

3

F 2 94 ¥

>~
nn

efo) AR S TImter 8] gt vl

)

Table. 50l e npe}l 2t}

xr
i
N
A
,;IAﬂ

T

o]
B
‘mﬂo
m_r_
X
7l
Mﬂ
el
<
I
T
Jl
M

e

X
Nr

o
i

‘umo

o)
=2
Hr
AJm
Tor

-
=X
i

ﬂo
B
XH
.&O
K
1
H
A

oat
gl
,_w.u.o
b

b

2)

Table 5. Assessment System for Outcomes(1,

nserernin ey

Ay ddddd

RIRNANRNRN

Fig. 6. The Data Processing of Evaluation Method

SRR, BAN 10w oo 1+ 598 Ry

‘
MY EEEe

s

A NN A

AR - AN
TR . E—

anpTse

f1= afetel At Fig. 62 I o

wpae dolE A2w4e ekl Aol

GO V1 U BT S L ey )

AN

e~ SR NI~ e -

£91

H

3l

)
FATTA

1atA2

&, Al 2

%

[

KIr]

A

A

=

45 3

oA

=

RERSERERER R

PC

o]

103 %
44
A

2ol

]_

g7t

LO

]

A

LO1
LO2
Tl A A

)o
k!

XN
T

Fig. 5%}

il
E=

ok

5

A5
=
=

=1

2

)

CLO
CLO1
CLO2
CLO3
CLO4
CLO5
CLO6
A
S
=

)

o)
PR

5!
3}
73'1

%Alﬂ
~
ol
Mﬂ
ofp
X

N
1A

dmo

%

fvael

X
Nr

i
<

o

Ar

Fe Aol o

o]

Asha #4537

g
=

=
=

R

3o] 4

SHA

1 st

L

e

L

T

Hlo €]

3}

g

N
23

thal AR ) weka] gl

Sl

o
ﬂmo
i
o
=7}
|z
o

i

L

af

o

FaloF

s}ok
o

Fig. 5. Raw Data Processing Tool



The Evaluation Tool and Process for Effective Education Outcomes Measurement and

Analysis of Computer Education 153

SRS Sgeks 72w ASE oo 0@ AIge =

s b9 Fig. 79} ok SheAlatel A maks ohguE

o 7%, Qe A4 A, e o] QAo B oA
J

Quwdl wel AFae s

Fig. 7. The Concept for Measurement and Assessment

o} D
2 Ao3 ool @ £4 =P8 A% WD J5EE
=

PO wnan ] —
v

. DS gRH STl By
: -;!:lqc:lﬂﬁi‘ .-I'i'E'Ef;l.':"Q!"-!i‘;E‘ 1:I£ b 5 IJ" o .I.-. RaguAED ;

Fig. 8. The Tool for CLO Measurement and Assessment

wIE 4547 54 % WS 0% Ae £ Fig. 99
hERRIch D€ S et B ot 49 4

o2
=

i
[t
A rle o
El
_E

N
=
2
> o Mo

ok
o

2

o i
o

o

R=)

il

2

k=)

|

>

(e

g F
-4

o

o
2
10,

2 fol
e
ofo
o
32
o
o

tlo o2 rir oX
f

o 2
o = o

ich
ofo

=
i)
¥ 2 be)
N
T
£
Ho £ oo K
oo
g
Fio
M
2,
N
L
fd

T Lo
o R ooy mE
o,

= U
N
=)
T
of ki
&
>
1o
kl il

E oAt o x0 rlf 1x Fe
2
re
re
4y
2,
o
2
>
oh,
rir
il
ol
rlo
=
o
M
1o
=
i
I
2
>
)
oo

#go] hsalelet Asath,

uits S SSAIHP0) ST Bt

Wvsor | wn [wawes| ow | s | o | e | W | es | mee | bw | am | tm | ow | ow | ew [ sw | ww

Fig. 9. The Tool for Outcomes Measurement and
Assessment

)
jus)
==
R

%
- 2,
ol
=
o
o
hu)
i
32
u)
[
o
£ o
El
R%)

lo, i, "
>
Y
olN
o
W
i
—O|L
N
o
et
-z
M
1
e,
4
b
o ol
Lot
£ 32
L
I ofy i

o
e
29
N
2
™
St
EY
i
>
o
=
2
e
ox,
ol
rr
=
tlo
J
=5
fetl

o > AN 8 oge g Moz ©

> T oo o > oo o8 2 do R ox

ETI)
ow

]
o,
= o
N ki
m% -4
N
—_ obo
R k-
o i
:‘O ok,
N olf
=2 i)
= o
E )
2 N
=23
o) N

Q‘L
£ i)

i)

s

)



154  Journal of The Korea Society of Computer and Information

No. | SHE7H e
A | zams |- A 0N 28 4 2uE Avesos 28
t e e

-~ Hold =Aol tatol ZE B
_ o J}jEd HbE oz | K| &K
wo | slmmot Mg wE= wol AY s
- YIP|ES Molst, 2t "ot 7|Fn w
N sfseEe o
T Z0id NEE gu 2As] Hald 2
2fo| Xl2 Mg o
#3 | oA 1 S MR THSH Bl e
. Boblzel @23 DU GASES
ol
i ol o | - oI Al cistol UE Am A
. BoPlEel $20 DU HASEES o
T3 10819 AEAEZ PH=0, % AF
#5 | Max1~10 | Rols A% Asoz M
. 2t AR AEyET Due steSEe 6

% W7} Asish £ Ao REv] 52 AT 5 9
T 2~49] 24 A3 AN A} FAHR Vi gelme
BolAE A,

[ ST gAT T} ]

806
T Tao7 [N ey 63.44

rY: o 3 #01V/01#01v/01|#01V/01 #D1V/01[#01V/0![#D1V/01 #DIV/OL

B0 | ] 07 0.0] 0.0] 00] 00] 00] 0.0] 00 EEs

S(5) | 65| a.7 548 | 00| 00| 0.0] 00| 00| 0.0] 00| 5#a 3

5(s) | 65| 226 200 00| 00| 00| 00l 00| 00| o0o| omwa | 04

= oul s 77l 710 00| o0l o0 o0l o0l oo 00| Eomuz o

59 | = |oms [uss oo am gsm | 2s =COHAEZ WUHS(E) 0L BE

cloE B U +FE(F) 0|4t &

535
- 774
no
5
s

Gt s e

105,00 10, 57

e B . 00.00 0000 0000 0000 0000 0000 0000 0000

— 0y w—-—ClOEZ @0 S

=R T SE OIYHIB%)

AHATE Y BT Y EATH:B)

2
v
1212
i s
5
22
000 000 000 000 000 000 000

cLo1 Loz clo3 o4 cLos cLo6 o7 cLos cLos cLo10

wiwg el uy

A3 +EE Y 22 EMT:%]

[
s
39 39
2
2
15
656
000 000 000 000 000 000 000

cLor o a3 aos cLos cLos aor cLos cLos cLoto
wi wE wd} w7

Fig. 11. Analysis of Evaluation Method#1

i

RRERR AR

BEE

|

svuEzEy

ve w2 cow &% U HAIE BY

EEE g % BE NE BA

ot

94T R BB

HHseaaET Uy SHEEY

A




The Evaluation Tool and Process for Effective Education Outcomes Measurement and

Analysis of Computer Education 155

[N D |
o MN ox

sunyzuns sxaamuen

San e | Gt & Promntion ]
T T e [ F [ we [ 7 T e [ |
Foen [ o | we [ 5 | A A T

-
iz
A
@
A
u
=
2
3
e
a
Y
a

aos aos

WIS B9 Syl SYE Bt

wawan

w1v/01
w01
miv/or
miv/ol

manSco YR mMIFFOMALHBBR - HEW -2F - RELHIFY

Fig. 13. The Result of CLO Measurement

WIE SHEE 54 0 BhE AT AP BT B850
W 99 Fge] B £E A BAS Fajel, A% F
A9 29wk 34 FA9 B9l 90 Assria @ ¢
QAT ¥ AN AT W AFE B st
B9 A9, W% |57 Fafel GretuAeh g A%
Gele] masolmz sh I Azt B3} oo e B4
% o} Fusololshs 540 glomz Alksh: ulgat

1. 2788 59
5

&% ANy
S H 8 70%:30%
Sha 4H|:1(82%), 2(8%), 3(4%), 4(4%)

5. 57 8853 2.713 59

Fig. 15. Self-Evaluation of Skills Improvement

V. Conclusions

R3)
1 o
2,
>
oX,
)
!

N
1>
N
)
o
=
o2
i)
2
ps
2
2
N z
5 K
JE 1
Of
% %
e tjo
F) pi
o
< £
i rll‘ JW’
El o
) D
T/ B T o o P o L A T



156 Journal of The Korea Society of Computer and Information

g AF FHEQ wo] FuEE PRE T

A% wioh o] B =Rol A AN AHE WA WS
EE S43] 9% WAk £AAANA S o] ol A 7}
F WEAFA L NCS JIW @by Aol whE AR
43} 242 a7k Ro Beehs e Aleka Asgt,

Wik £ A3 volE] el mT AL, B AT
= 2] 484 A% A3 AW £92 sl szaE
NEE Fg3te] TSRO FFAE 7 oPER $95E
S A28 B3t g Lehel Aol wdstel o s
B 543 CQel B8 B 5 Yo weEn

REFERENCES

[1] Gook-Hyung Jho, Jae-Hyuk Jang and Gab-Sig Sim,
"A  Multimedia Tutorial
French Language", Journal of The Korea Society of

21 No. 1, pp.

system for Learning the

Computer and Information, Vol.
191-198, January 2016.

[2] Hye-Jung Park and Hyunsook Kim, "The student
self-assessment and achievement analysis for
computer liberal arts lecture", Journal of The Korea
Society of Computer and Information, Vol. 19, No.
2, February 2014.

[3] Kim, Yang Hee, "Research on effective methods to
run university liberal arts computer practice courses
- Emphasis on the course running to gain the

certificate  ITQ for

national sports  university
students Korean Journal of General Education,
Vol. 8, No .3, pp. 323~352, 2014.

[4] Eun Bok Lee et al., "The Feasibility Study of the Use
of Self-evaluation and Peer-evaluation in a Computer
Practice Class at Higher Education." Journal of
Korean Association for Educational Information and
Media, Vol. 21, No.1, pp. 65~89, 2015.

[5] Kim, Wanseop, "A Study on Factors of the Academic
Achievement in Computer Training Courses as the
Liberal Arts in University" Journal of The Korean
Assocaition of Information Ecucation, Vol. 17 No.4,
pp. 433-447 Dec. 2013.

Kim,

outcome-based  course

Course-Embedded

Engineering Education Research, Vol. 18, No. 6, pp.

[6] Hyekyung, “Development on the model of

evaluation design for

Assessment” Journal of

24~31, November 2015.

[7] Dong-Kyun, Min et al., “A Comparative Study of the
Curriculum Based on NCS with ABEEK” Journal of
Engineering Education Research, Vol. 18, No. 6, pp.
32~37, November 2015.

[8] Yong—-dae Cho et al., “A Study on Improvement Plan

Method in
Qualification Exam focus on Information Processing
Fields based on NCS” Journal of the Korea Institute
of Information and Communication Engineering, Vol.
19, No. 6, pp. 1277~1282 Jun. 2015.

[9] Soo-Bum Shin, "The Improvement Effectiveness of

of Evaluation National Technical

Computational Thinking through Scratch Education",

Journal of The Korea Society of Computer and

Information, Vol. 20 No. 11, pp. 191-197,
November 2015.

[10] Hye-Jung Park and Hyun-sook Kim, "The student
self-assessment and achievement analysis for

of The
Korea Society of Computer and Information, Vol.
19, No. 2, pp. 243~251, February 2014.

[11] ABEEK(Accreditation Board for Engineering
Education of Korea), http://www.abeek.or.kr

[12] NCS(National Competency Standard), http://www.ncs.go.kr

computer liberal arts lecture", Journal

Authors

Young-Tak Kim received the M.S. and
Ph.D. degrees in Department of Electronics
and Communications Engineering from
Korea Maritime and Ocean University,
2003 and 2006,

Busan, Korea, in

respectively.

Dr. Kim joined researcher of the GNTECH ICEE(Innovation
Centre for Engineering Education), Jinju, Korea, in 2014.
He is currently a Research Professor in the ICEE,
Gyeongnam National University of Science and
Technology. He is interested in engineering education,
engineering education accreditation, embedded system,
and artificial intelligence.

Gab-Sig Sim received the B.S., M.S. and
Ph.D. degrees in Computer Science and

Statistics from  Chonnam  National
University, Gwangju, Korea, in 1985,
1987 and 1993, respectively. Dr. Sim

joined the faculty of the Department of
Liberal Arts at Jinju National University,
Jinju, Korea, in 1993. He is currently a Professor in
the Department of Liberal Arts, Gyeongnam National
University of Science and Technology. He is interested
in information  security, internet  ethics, and
information society.




