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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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Fig. 1. The Process of Outcomes Assessment

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

NCS¢} 1A #eks A skt w7 ek 7o)
0] 7}4& Fig. 29 #t} w¥7|uhg 7k shabeke) ol A
AT AR A FrkE ety vgre] myt

N

=

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
e ZAFE 28 TE | meHMH)
std [ SO [ A[ZE [ St ol HWAAES/AE
Table 1. The process for Outcomes Assessment i | 2 1 2 1T 2 V(1) N()
No. Description stE=E Ak shEidgt —/'\_043‘4_'.:_
1 opStEMIL =EXMS 2ot = SEEE MM (CLO: Course Learning Objectives), Mxn} |a#z=7 |~
2 unsstESEet stadutel A 4y - E7 JENY F8HS O
3 T2 SIS2F =8 T 9 o MA CLO 1| sdfiste, 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 MeAMst, Alztsel 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 Ns 2ol sl S4ak #A Jeos) Ho UEESMEME L 100 Ipca-2| 30%
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 . .,  Table 4. Assessment System for CLO(1, 4)
Fol A £ Wi Azko] Yrkn AT G S5 — o e
= 5 2= o B =) =) SESE o StAAMT o
Aol Al FA4 AFH FFE sEHS RS Y5k (CLO: Course Learning Objectives) (_éfm;)} T =AH
=
= . . . = < [=p=X<} EHXo] eHS B =
485 (PC; Performance Criteria)E A 2ltaL, =854 2 gi;ofl(;;;: *%3'32 e
_ _ _ =S o= T M. - -
gl mebs waE SEEEe Aol 7 1 | & F U8 ST HEE 550
S phssict.
(15%) [ |=olal =il mef =78 N8 =
JAC}
. _ SAC}.
Table 2. Learning Outcomes HILE| =714 8 5 T AR S0l J[EXHo[o], FTofAl
. . ol jst ols)zl £EsiCh
Ea SH& M THLO) S8 Z7(PC) CLO| &t [T | [FOIa MKl waf =7 &850l
= =
Vg (10%) - i_Qo,t?'o [E5[f, Ea=e ahs =
o 22 0|53 =2 etdz
 MZ ok 2H| - MBZofe| 28 shEe 2Ast = :,i = ser, =4 s
3| s - of #Al HEQ} of7AIS ACE. _ _
siZe  elstof | PO | o RA SRd Aoad A&(1~4)| 5 [T AT o[ 20T oo, FoE
Ao M, o E—— L ey
- _ C 18§ SIAF HiW = X = SFX]
TZDjo| s . Aol 2H HLE 9 R R ETE JSAd g deud
LO1 sle Lzn N | PC2 sto] Mz £7E 8 = = e e e e T
=S o= = SL} ZmAbe 2 9)ct CIM 2 =7E 0 38 60% oY, sdFTF
SE0F & = - i e = 0lAHB0%O0I4H) A F| StAH| 60% 0|4t
T 9l olHbx ol MBLoke| 2 HES 9 — , .
e = slo] My 2% s al A FHofl Cthslo] AAZ J[Elg &
TTE8 =W | o | JU 32 I0 ES 2 O el e = “|Lo2(20%)| Pca-1
T U= 54 Arg & glek S q | o OISRl o5t 2T SHol
(15%) —HEotE .
« MZEOF FA| MBEOF FH E= MEA| *! [ [Folzl S0l tisto] 715 S0l
i A, MBIE ol#ol ohstod z = oldis ot
cC— rSE= PN s Pl ™ Wil arA| & ful . _
EELTETL PR s waid snes ZHE| PVRAT® o Ol ol crstol T8 Sl G
AtE|x ol ol ol 7hs3tch, clol o | =7 o | o rold 2ol wh setol=8 FE e
CHstod  chefst - B0k FH £E HEX 4| oz | (%) | ol =gaich
SZOM FIHE | poop | M. AR olfol cistol TE °) [ [Fold =dol waf Z2fol=8 F&sle
LO2 o= oAlAEE clest sHdold ErE 2 > [zdo| olutxiol f==o|ct
S= 2 I__;o 2 25t E#0| JHs5ict Al&(8~9) 5p [oIdl =dofl et S2l=8 FEsE
T AT SS HMZ 2ok FH e Mex o lezol wiof,
A, ARl olfol ch5tod T S ad S JIEXo] e IS
P23 | cleet oM TE R WOl= 2P AA|
88t E30| Jtsstm MY Y T7E Hd 4% 8 60% o4, FHFE
ol 7ks3tet o = 0|4H60%014h) MF st4d| 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 % BHE A% A £ Fig, 99
hERRITh D€ S etk B ot 4H 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 o
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

Table 6. The Detailed Item for Evaluation Method
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