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e L5317} IS 5 DSWS OO 24 ¢
(H [1-3) sip H2FrL X0l st 71& S
Ha~ IEEE AR = A 2 Z[cH 2t R i FEMX}
2012 171 31,50 188,90 67.65 16,47
I =) 2013 171 40,00 200,00 69,31 16,97
(%) 2014 71 30.80 187.50 70,20 15.86
12~ 14 BT 171 34.10 188,90 69.05 16.07
2012 169 3.40 148.30 19,91 15.32
xei2 xj2E 2013 165 7.90 143.30 20,73 15,01
(%) 2014 167 8.80 14110 21,74 14.83
12~ 14 BT 169 8.07 144.23 20,73 14,83
2012 154 73,50 1453.80 195.75 166,49
e sele 2013 153 101.30 1300,80 205,33 153.09
(%) 2014 153 112,20 1258,20 212,47 152,50
12~ 14 BT 154 109,73 1317.57 204,18 156,36
2012 171 0.88 100,00 40,04 14,48
iﬁjogﬂ 2013 171 2,20 100,00 42,03 14,28
(Wj 2014 171 12.50 100,00 4388 14.64
12~ 14 BT 171 11.52 100,00 41,98 13.99
2012 171 27.90 100,00 55.90 11.56
Heusdels 2013 171 27.40 99,40 58,46 11,28
H(%q 2014 171 25,80 98.80 60.88 10,01
12~ 14 BT 171 29,90 99,40 58.42 10,77
2012 169 25.00 66,20 4382 9.33
AZIZIA EAAZ 2013 170 25.00 74,60 47.16 10,85
(™2 2014 170 25,00 80,60 49,37 10,83
12~ 14 BT 170 25,00 71.67 46,76 10,01
2012 171 19,50 137.90 104,70 19,34
e =o1= 2013 171 20,00 138.70 105,52 20,03
% 2014 171 21,50 139,70 106,40 20,62
12~ 14 BT 171 2033 138,33 105,54 19.79
2012 160 28,10 9.80 65,11 8.39
?’é; 2013 160 46,50 8860 66,15 7.33
i @) 2014 164 34.20 100,00 65,61 8.80
o 1214 BT 164 37.73 100,00 66.04 848
% o 2012 160 51,70 95,70 83.47 6.86
%“—T%* = 2013 161 68.70 93.80 83,57 5.53
@ 2014 162 57.90 100,00 84.00 5.78
12~ 14 BT 162 63,70 9387 83.71 532
INAE Al2Ut 25 NG B2 3%, 26l ARlos Bdg NEd
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(H# II-4) Sy Tt XIEQGE ) 2 daeh 24

1 2 3 4 5 6 7 8 9
1 1.000
2 0.670*** | 1.000
3 Q.721** | 0.670* 1,000
4 0.303***|  0.209** 0.059 1.000
5 0.272**| 0,063 0.150 —-0.032 1.000
6 0.057 —-0.018 0.326™** | —0.477** 0.045 1.000
7 | -0376™ | —0.440* | -0.239** | —0492** | -0310** 0.469*** | 1.000
8 | 0132 —-0.084 0.033 —0.331** 0.274™* | 0,010 0.098 1,000
9 | 0078 =0.071 0.304*** | —Q221** | —0,047 0.268*** | 0.378™* | 0.378™* | 1,000
3 1t HUuH SEE, 2 Hotg X8, 3 u=H| SHE 4 A2 J3lE, & dYuH Zojgy s,
60 AIFEA Bz, 70 AlSHl SEE, 8 SR FIYUE, 9 RAFIYE

* P(0.05 **P{0.01 ***P{0.001
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5 Ao glof et AHHE(eEH/ ALY/ T E/ A AT/ - EE/ FAREAR G =
URo] 8L Q= v o] Aol A E FHAE shete] AERE A B85t A
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A 110) kst Fol EAUEe 18.5%% AXSha 9, PR Helq s R A
Y 427} 1,000 w]FEe]l At iR 16,4%°] 11 1,000 ©]AF 5,000 ujgkel AFR o
s} w5t 21.6% =9l az Uhebteh, thAl WA 5,000 mlgrel Aqpi chehe: oF 38% %
=2 A1 QIGHT, W 5,000% ool F i ek 627 oF 1 6ui7eF o Ww
. 2] STl Sua 44 EH‘W] 37.4% AEGON, F4 A Suelq 2 o), 53
20l A& AUt Quitfstol 57.3%24 Huk ol AASHHOR, QIRALE| A FAThet
(28,79, olEAY BANH109) B2 Liehutch

7107)E Bekow 0,10, 0,25
1992: 157),

T3, s A A el Sk AR Holal Slo] THIE A85hs WAl et Al
AP AT A 7F HEHES |4E A B4 9 109) S B (repeated measures
ANOVA)S AIXIfo] thst w7 4 s 7o) Fo] 48 AAjakgct, 3o 24 Hhzal
o] =35 2759 Ard Alho] 7] wj&of /A W L2l(within —subjects factor) S 24 A%
kg7t A7 7F A= AAs, A 7F Q9 (between—subjects factor) 02 &k HjA

5 AAstnh A 7F 203 A W 2Q13ke] Ao AR sk A Hah oi|
SHQIste], WA 7F A Sl JloiAls A2 AR a7t 8714 A3 Aute] Qlof FAA R
FroJshAl k7] wiil —Zr?iﬂ]r‘ﬂ% aste] EASHGH, WHESA Al Slol A
(sphericity) 7Hgo] == oof sh=t]| o= 578 Al It Zpolpol|l A 22| f4to] Mz Fds
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Mg I8t 1SWE HOE 24 o7
=
9 24 5
71 £ X|&
1) Mm@l shg
st o7 Wil wel 3 W MALY Fufol o7k S BT AT}, FRo} 5
A Aol wet BARCR folgt Aol7} Qs Aow Uehgry, FRIL Ae4E AYad
HEo] w2 AHFS Hoor, dntthsh(65.86)Hrt AwAE A SAHE FHtHeH73.49)9] A
ol Hgo| o =9t FIEIE B, el 24 Ado] Aol SE-E 2polo] u]X|
E mie 2e $2US ¢ 4 Ak 4Y 287 2420 g2 ol FAHeR fosiA]
opgrort vlE diste] EAThsthct B2 Wolglnt
(E 1I-6) CHSt A B0l M2 3E "W MU sHE0| Xlo| 245 Znt
HYZ A i E XWX N :
S = S == NS ZZ(Sheffe) n
232 69.74 6.84
o9 R 0.219 -
Ni=! 68,95 17.07
ATE 80.55 3334
AR 67.98 13.55 ko
o] 6.426 0.103
et 67.03 489 (FA,5H)
e 65,75 5.34
=3 70.39 19.01
AKX 1.988 -
N 66,82 8.97
QI2ALS)
OHsAE 54 7349 26.58 4.736**
=Al A =
T N E— o yp (©l J\Oflet!?)ﬂﬂla 0,053
Htoyst 65.86 5,52
T E 69,05 16.07 - -
* p(0.05 **p{0.01 ***p(0.001
Z74do= st A AYWY Fugo] fst vz wiseo] mhE Ao)7} QeAS A 2
= o GE -7 2o}, Adu 2 9ok H(229.89)0] 53] wFom, QAFEALS
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A E(76.20), AALSHAH(69.32)

g, AR, SAAEE ddad

—
==
1o

| EEAA62.75), AASAAG4.89)0] olgit. Aee
shugo] A (L I1-6)9 £4 Aol SAIt

(& I-7) st v ol mE 39 T Tludl Ego| X0|(AI)
QASAAIE | KfAHnSAE GRS HE SeIE ol
HiZ A (1677H1) (1357 ) (1397}11) (125711) (427H1m)
Yz HEUX ¥ BEOX 82 EEUX Y2 EEUI g2  EEUL
ol | EBE | 7365 1101|7327 | 869 | 6643 1123 6655 908 | 12168 2832
=-
o
e M | 7657 | 2202 |6860| 2239 |5282| 1374 |6194| 1325 | 257.63| 200.56
SAFE | 8611 4043 | 7219 | 2092 6898 2220 | - - - -
ATl | 7696 2042 |6003| 2402 |5494| 1400 | 6958 1995 | 24186 13396
e
ST | 7643 | 1201 | 6827 2087 |5369| 1375 | 6125 969 |24273| 217.04
i | 7027 | 794 | 7448 1800 5268 1067 |6017 | 842 | 22184 | 17959
His@ | 7776 | 2103 | 6538 1692 5458 | 1452 | 6502 1363 | 22553 20552
ESYN
2@ | 7363 2074 | 7696 | 2552 | 5538| 1383 | 5792 883 24077 13711
QIZAtSt
Oldls | 77.69 | 3340 | 6250 2274 |6272| 1789 5608 | 1180 - -
24 Ag Sd
o OH|AH
Ag 0';!2 8424 2054 | 7627 | 2296 | 6213 | 1261 | 6770 | 1648 | 24100 | 19633
Usihst | 7369 | 1044 | 6901 1979 | 5144 | 172 6262 1154 |22031 18411
T Bt 7620 | 2095 6932 2091 5483 1422 6275 1271 22989 187.24
Al BHeg st Hrrh RS Ahztel] 27k ARG WS BALA

)

filo
w
= 30 ol g
l‘ls )
X (o
i s

)
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olN
ftlo

N
-
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e
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52,
¥ 1
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|o
it

. WA, Mauchly®] 734
ATt p<0.001= 3
Ao AAeE Ayp A

PR Th(F=1,267), whaha] djg o] uhe

IS

37k

H Ay

e

A FHgof 2ol
1] Greenhouse—Geisser 3fo]
BA40% §olat fol7}
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— ST} WS flet US| H0H 24 A

2) stz XIeE

tish w7 WMol whet 3| et Aoha AlFEl Akt A=A 2
Aol w2t A LR FofRt Zol7t Qe AL YEth St eiek(31.83), Afii
(20.06), Hi-f=theh(18.48), FFEteH(17.74)9] o2 Aok X]T}%O] EAL, Ll
(18.40) Erh= AEAIR} Al EAE SHHeH25.47) 9] Aoha AHE°| o =30t an37]
E‘?ﬁ, el T4 Ade] Aotw AFE Aololl vjAle At A2 FEd= &

TR A A T Feha AFES Aole $AMLR TR Gdt. 2By v
ik‘ﬂ Hato] SRS HatEeh s E.

i
M
1%
<t

N,
&
el
H
o
ofx

>

ot

(& I1-8) Chet HZ 40l M2 39 TR HEIZ XFB *0| UZ Zot

F
Bz Yz BEEA oo "(/Sheffe) 7
=22 2117 429
A2 ! 0.023 -
NS 20.66 15,88
IARR 31.83 33,67
AR 20.06 858 KKk
e (Jiff =) 0.110
=Ag 17.74 2.50 TS,
e 18,48 2.93
Hl = 21.44 16.02
SN 0.630 -
BN 19,57 12,68
elEAr=l 05.47 26,20
oIMsSAHE S+ ’ ' 3 770*
S AL QI2AIE 0.043
=1
Qe st 18,40 387
A Eirt 20.73 14.83 - -

* 140,05 **p{0.01 ***p(0.001

3Azte] Asha A& Wt A=o) v ¥
Foll AHHEQITE WA, Mauchly?] +34 4
A5 A EQITE p0.0012 A4 1A 27
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mel PSS WO o R ANT AT Aoha AFES ARdR B
£ A0 VeERgrh(F=5.119, p<0.00), olol, A5HE AFEe] 317t ws} Al
of what Hol7h PEAE A7) flalel A 1 B AZL
2y, e AgEo] 347k Wl AR st Fmo) we

z
& 4 ek
(& [1-9) 34zt Hslzg XIZE Hsloll chst Rt Zt Xlo| #S Zat
AA ML SS df MS F p-value Hey?
&m 96756,129 1 96756,129 156,125 0.000 0.499
AE 24 386,072 1 386.072 0.623 0,431 0.004
ESAN 595723 1 595723 0,961 0,328 0.006
T2 7326.320 3 2442 107 3,941 0.010 0.070
=4 A 183,689 2 91,845 0.148 0.862 0.002
QKX} 97298.497 157 619.736
et el Ashs AGEY 39zt W3t A= o Zok
(B 1-10) 72 eIz XZE Haloll st 71& S
a 20124 20134 20144
- L HEZHR} e HEEHR} oz HEMHR}
AR 31.46 34.53 31.05 33.64 3297 33.41
AR 19.29 881 20.29 9.27 20,70 857
S2 16,84 322 17.86 2.58 18,79 2.45
o] 17.48 3.60 18.44 3.44 19.51 2.83
PNVS| 19,91 15,32 20,73 15.01 2174 14.83

st w7 o] 39 W LR BAGo] Mot QLA HAT An AR F4
Aol weh EAH R Folg Hol7h Qs AL tehuth, FEdisto] Adisic L
o o] LTH7L ok, dste] B4 AY Suola ol 3AY FAlteks24,13),

43



44

LHer@7t s fIet 1Sus HOH 24 A+

A FAHE] T Hu] FALS s 267} 2o SFolh EBAY|S M, U
93 F4 A o] LH] T Aolol mIA| HIH AL FEALS & 4 ek TEet A7)
Aol W2 mEH] B Holt A O oI5 YpoLt, FaE ot wSEY o)

_e)
10
El
fo T
=
rldt
(i
o
©
i
flo
r =
o
%2,
i

(2 M-11) chs} HiZ W0l ME 39 W wsH| SS9 xj0| AS Zut

s F/
74 A s o | ES _ 2
) 2za 319,26 34.39
A2 ! 16,089*** 0.096
Al 183,98 160,68
IAHD 245 81 251,67
AR 211.41 213.87
q4o 0.958 -
E=l) 183.02 7261
=iz 195,88 74.30
SN 220.45 180,76
AKX 3.040 -
Nt 174.90 92.80
QI=2AtS}
e 197.70 192.29 9,748+
A AlE (O3t 014
0lZAY =Al 32413 235,37 v
A S ol AfEl0ls)
QJutriat 172.87 60.95
My B 204.18 156,36 - -
* p{0.05 **p<0.01 ***p<0.001
3E7re] ngH| 3RS0 AP Tt uj s HekTte] Zfol7t QI=AE eSS4 EARRA

=

=
= 5o AHHESITE WA, Mauchly®] 34 HAF542E Bl Ax=d wsH
o

NEAE AHEST, p0.00124 734 235

AN
ol
=
R
ot
ofs
L
2
2!

, Greenhouse—Geisser 4}

8
of wel FFS B o R AN A, WEH] BALS AERE FAHOT G5t Kfo]7}
9l A0 UehEThF=13,675, pc0.001). olo] M| BUE| 3Yi7k WEPYEs} thot v
Bl kel Aol vt QA Abuls] glste] A 7k AMAES AASAOM T Avke b
3} ek, mgu] Ao 3Ugk WSt AR A3 §93 F4 AL et BAH0R fo
Aol7k e & 4 Uk



. TSt 82 Gt skl BRRIEO| 27
(HE [I—-12) 347 weH| 2 Hslof| st &iTt 7 Xjo| Z#Z Zat
AA HIRE sS df MS F p-value B8,
M 12814934.504 1 12814934504 202,254 0.000 0,584
Mzl 23 512257.031 1 512257031 8.085 0,005 0053
ATHX| 16605,577 1 16605,577 0.262 0.609 0.002
e 313804.662 3 104631554 1,651 0,180 0,033
=M A 439213229 2 219606,614 3.466 0.034 0.046
=51’ 9123942203 144 63360,710
A 3% A A9 wsy e 3dzt W A== ohgat g
(E I-13) M2 |8 4 SAAIZYE wsH| 22 Halol cist 71 Sl
20124 201314 20144
=
B2 | EEER Tz EEHx} Tz EEHx}
Azl E 302,48 31.89 326,58 4028 328,71 35,64
=g A 177.01 173.45 183.87 155.73 191.90 156,05
QIZALS]
OfMISAIY | 19044 206,00 97.40 190,17 205,25 183,86
Z=AICHSH
%)&l SDEH =
Ag OE= e
alryat 316.89 256,01 305,38 222,08 330,14 230,92
Qiryst 163.40 60,84 174.45 61.46 181.89 62.17
| 195.75 166,49 205,33 153.09 212.47 152.50
4) AR L HIE
oish v ®geoll wheh 3\ Wt At AFE} vl Zpo|7t JEAIE AT A, AAE
Alefgt U x| w7 WpoA BE FAHOR {5t 2fol7} Q= AOE YTt A tis)
(43.38)0] A3 HsH(32,97) Hr}t =il FH7} Aotdaps bt 7 vl&-2 S76ks A2
B tfste] T4 Al SHolM= AR AATAE FHHTH52.32)0] URirys)
(38.60)} o] 3AIE TANH(34.70) i}t =8k}, aW=7|E HH, 27t &gt = vlE 2;
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isHyoE JHME Qg 1SUs OO0 24 Ao
olo njz= BI= FIF o, A 53 S AlFo] nA = Ak 2 RS Y
o ook, AR mE gt ZFE v]E0] Afol= SAR SR F-o51A] foL), Hl==A
sto| =AYty =2 Holdltt
(HE 1I—14) CHSt i Haof T2 3 TWH An2 2% HIgQ| Xlo| #S Zot
Bz s B2 EXEHE il 2
= o= == AEZZ(Sheffe) n
ekt 3297 8.80
A2 /3 11,730%** 0.065
Ni=! 4338 1415
AT 56.26 19,09
o A2 4510 14.63 19,369%** 0958
B2 37.65 872 SESESEA) '
i) 36.60 7.83
TEN=E 4270 14.26
ATHK| 0.750 -
N 4078 13,57
RIZAIE)
_ 5032 1753
OMisSAHE &4 ) ' 24.986***
Se AL CIZAS|0IAMIS, 0,229
=e JEVEEN 3470 072 e
0|8, &uh
UHtCEt 38.60 9.49
T E 41,98 13,99 - -
* p{0.05 **p<0.01 ***p(0.001
3UTFE] Aqtr ZpEe]g o] WA LT} v ¥ Aol 2po|7t A=A1E HHESY SARE
AZ SOl AMHEQTH WA, Mauchly? +34 HA520E Sl A At ZFsu]Eof 2}
o7} =AE A EQITh pd0.0012A] LHA 2L 2ZF35HA] 535}9)1l, Greenhouse—Geisser
2ol wet FESS BebXos AAR Aul Aqfi ZFEe] &S ArHE FAZ R {23 2}
o7} Q= AL & YERGTHEF=5.009, p<0.01).
olof Atk ZrEwES] 3t I} st v ¥are] whel Zfol7t QIEAE A ET
Hoto] WA T+ kS-S AAsEG o 11 Ak ohaak Eo At e g Wk
A= AR, 5, SAAE wet FAXHCE [Fogt Apol7t &S & 4= Ut



II. CHEH HHZE W0t SHAl MX|EO| A
(E M-15) 3AZH A% ZzH|[g Wl chst &tk 7 Xjo| #5 Zat
AA IS SS df MS F p-value 28y
A 302810,554 1 302810,554 768.498 0.000 0.825
A2| 23 1006.913 1 1006.913 2555 0112 0.015
ATHE| 3070.606 1 3070.606 7.793 0,006 0.046
) 6208,336 3 2069,445 5,252 0.002 0.088
Al Al 6262.585 2 3131292 7.947 0,001 0.089
Qx} 64226703 163 394,029
DA, R, FA AGE AR g 3dzh Wt A= ok A
(H TM-16) AXHX|, 72 Y M2 7Is¥ AnE ZzHIE Helol chgt 71& S5
20124 20134 20144
7=
g HEZHXL oA HEMX} oy HZEHEK|
HjAzH 40,81 1476 42.43 14,49 44.86 15.13
AXHK|
BN | 3875 14.00 41,36 14,02 42,24 1374
IAHD 53,70 20,31 55,12 20,02 50.94 19.33
ATE 4372 15.12 4562 14.89 45.96 14,70
g
z=HaD 35,11 9.60 37.76 9.69 40,07 9.04
e 35,18 7.83 36.88 8.03 37.75 8.94
QIZAS]
olRISAHY 50,77 18,37 52.02 1778 54,17 1779
= Al SHCHE
)=
o o) iy ile=]
A ,Jomf 32,99 10,94 34.72 9.33 36,39 10,24
Zalthet
alHirist 36,40 938 3883 10,32 4057 10,75
K| 40.04 14,48 42.03 14,28 4388 14,64
5) MUy ZoJetd HE
st il ol whet 39 Wit AYmY Aodd vkl Ho|7} Q=S B A &
ALt F4 Adel wet FAFCE fogt o7} e ASE yEyT v tist
(61.44)0] =&=H theh(53.37) Hr} =9k, o3 AE SAHHEH64.07), LRINEH(59.96), A=Ak
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HH, a7 o =
At AY f3o E HUwY ol vlE2 AL FARRE oo, o) wE HQ
W 7o) Y HEo] Zo| A BAA LR FOIstA] kot Fatrt o refetrrks
Fagte diske] Alagd 7o) e vlgo] AdoR & ol
(B [M-17) CHst oA Haof e 39 W MU Zo=tEt HIge| Xl0| S Znt
B mz e K 2
AIEZZ(Sheffe) U
= 58.38 9.06
A2 /K -0.019 -
= 58,42 11.03
IARR 5571 17.16
AHD 60.42 13,66
i) 1.520 -
B 59.70 7.02
;o) 57.17 6.13
FIES=] 61.44 10,30
ATHK] 25 759%+* 0132
ES ] 5337 9.64
QIZA}S)
T i 5257 12,50
OHSAHE 4 13,181%**
o A (015, &Ebh 0.136
0|ZAE =Al 64.07 8.92 L=
BTt 59,96 891
T Ert 58,42 10.77 - -
* p<0,05 **p{0.01 ***p(0.001
3dzte] Mgl oldd vigo) wsh Frr} uigus: Aette] Aol7} XS wEEA
=]

BARA S o) ARkt WA, Mauchly®] 784 7&% Ake Fo) Zoldy gl Aol
QNS AR 0. 0017 THA A& $5514] £5}0] Greenhouse—Geisser FLol
e PEZS Redon AR AT, Ang Zoiud vel drds SAHon fot
o] 7} Q= AL LERTHF=16.498, p0.001), olo] AU ol 1 &o] a7k s}
Hes} ofsk Wil wel Holv} QLA S Auay] galol A 7 B3 AES AASIR




a0t

o 1 Adke oha 2ok A

i
ol
1o
o] EIS:L

Aol wef FAZHCR Fogth o7t 5S¢ 4 AT
(HE [1-18) 37 Mwdl Zo|etet HIE Haloll chish &Tt Zt Xlo| 25 Znt
AA MIISS Ss df MS F p-value Bey)?
A 598276,533 1 598276533 | 2250.821 0.000 0,932
Azl o3 1194, 424 1 1194. 424 4,494 0,036 0,027
ATHK| 4265 344 1 4265,344 16,047 0.000 0.090
He 1358,237 3 452,746 1.703 0.168 0.030
N AL 6316.727 2 3158.364 11.882 0.000 0.127
Xt 43326,009 163 265.804
AYme ol vl o) sk s Y vkt Pt
(E I-19) M2 23, AXNX| 2 SA/EE HMlwdl Zo|eht HIg Halo| thst 71 S
20124 20134 20144
=2
oo FZMX} o HZ=MXL oo FZMX}
Mey 2zg 56.22 9.42 58.33 9.46 60,58 8.84
7 = 55.86 11.89 58.48 11.56 60.93 1.22
R[B! 59.25 10,84 61,10 .14 63.95 10,28
ATK|
BN | 50,31 10,58 54.05 10,15 55.75 10,02
QAL
olRIsAL 50,43 12.70 53.04 14.03 54.24 12.86
elthst
eSSy =
= olzAg
e 62.65 9.89 64.38 9.26 65.18 814
ESS =
QUHtCHst 56.99 10,18 5972 895 63.15 8,88
x| 55.90 11.56 58.46 1.28 60.88 10,91
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CHEHE7F JHME QI8 ISWK HOIE 2M &

—

6) AZtZAL EpZE

oot oA W] wek 3Y W AQPAAL BAGEo] Holrk EAE BAR A%, &
2 AL oA ) vl A B BAHOR Fo3h Hol7k i O ekt 3
th8H65.95)0] AFRIThH43.75)He} 3, FEIE ARGE AP} BApGEE Fobxt

2 ngon, fete] 4 AY Zel AL ol 3AY FAHeHE6.18), Wuktheh47.02), AEA
Shel A5 AG FAHEH41.69)0] 202 Eoith. ANE/E W, M3 §Yo] AL g
2 Aolo] mAE ik 2 fzoln], FRot B4 Ade] WAL AT AL 42U & 5
Sleh. AR W AZAL Badae] Aol BAROR Golsx) egront, ulsm st
o SEAYSRL} £ Holgint,

(& [1-20) cHs} HiZ W0l ME 39 W ARFZAL BepZEQ| Xj0| 2F Zut

e F
2 B BER el 7
_ e 65.95 3.62
A Y 15,177+ 0,578
= 4375 6.85
A2 38.42 572
AE 43,79 973 ook
72 ;3 Gig e 0.198
Eprasl 4898 9.61 (B.hA, =4)
e 50.86 9.33
HIAE 4724 11.46
ESNVN 0.679 -
BN 4593 6.91
oI2 ALk
ORIS A 41.63 r.re 21 187+
=AM A 0]y &eh 0.202
&a A OBAE 3 56.18 .77 Ol(ﬂlﬁ%;wfi)
[ [&)
Utk 47.02 8.82
A Eirt 4676 10,01 - -
* (0,05 **p(0.01 ***p(0.001
3O AIZFAL Bt o] W3t H 7t HH o At 2po|7t Q=R WS B4
=4S Bl AmEQIT WA, Mauchly?] 34 AF A4S Fal AT vl&ol Zfol7} Q)
=25 ARSIt pd0.0012 LA AL = ,18}2] T35}to] Greenhouse—Geisser Zrol Wzt

3|
o
N
O

of
il

B4R O AN Aih A BESRe drde EAHoR $ofF o]} 9



= Aoz YeTh(F=106.131, p<0.001), ool AIZMAL H4=30] 3WZF
i

[‘E

g]_ 7(457]- EH‘CT]-
ZaHapol whet zpo| 7k lEAlE AT 918kl WA 1F a1 AE5E AAlslew 1 Ave
3} 2Tk AL Bagzo] sdzk Wk 4wl AYed, 241X, o] uet FAHS

=3
2 fofa Aol7h Aee & % AN

jus)

o

(F I1-21) 367F AZIIA 42 Hial0l cifet TSt 21 Xlo| 245 Znt

EES M3 ss df MS F p-value He 2
M 541006,338 1 541006,338 5500,992 0.000 0.972
A 2 16679,261 1 16679,261 169,596 0.000 0,513
ESVN 540,764 1 540,764 5,499 0.020 0.033
™= 2321.613 3 773.871 7.869 0.000 0,128
S A 507,855 2 253,927 2.582 0.079 0,031
Xt 16833,875 161 98,347

AHFE, AR, F2E ADA Bpaege] e s thadt Eh

(% I-22) &8 |, XX ¥ 728 AL BaeZF Hajof| gt 71E Sl

2012 20134 201444
7
oy H=HEXL oot MR} oy H=HXL

2y =22 50.03 3.90 6847 418 70,36 435
= Al 442 7.49 4382 713 46,00 726
HAE 4371 10,38 4774 12 49 50,40 12 43

ATHK|
A 44.00 729 4617 724 47 62 712
Eye1=) 36.05 6.36 38.44 6.38 4076 5.66
AT 41,31 9,01 44,01 10,40 4635 10,53

qo
=79 4537 9.05 49,48 10.65 5207 10,81
e 4793 8.31 5148 10,14 5317 10,21
i 438 9.33 4716 10.85 4937 10.83
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= GI0IH

st w7 W] meh 3 B AT U8 Hol7h ULAE EHT A3 BE wF
Folg Aok Q= Ao ehgrh, FEUTEH11S.95)0] ARgTEt

HollA] BAF R
(104.23) e} =31, 7t A A52 sk =

o PPHoR 100%S Y HhH ZaFE fshe 80%
(118.91)0] B4 T8H100,59) 2} 1 u]go] o HQUL, thete] FA 741% CRERIES
AD FAHEH109.80), LuHEH109.19), QLA A SA D FAITIEH96,16)9] 0.2 %7

SR

AEALE A TAE S A BHA o= AT
oty EIFE B, FEI} AYTAY %L
2 A 5S4 AlDo] mA| = Bibe B

=>.“=
ol
i
2
ﬂ.t{O o.l)j; Jolr
(e
o
o
—
o
(@}
R
é

Uehed),
giths Aol FEa 4

A eEolal, 49 7Y,

0l 2 3 T xSk SHE9| xjo| A

(HE M-23) Cist HiZ ¥
HiZ e Bz BEWx __H 2
= S = NS ZHZ(Sheffe) n
=2 113,95 870
A2 /3 4.912* 0.028
N= 104,23 20.71
AR 82.92 24.63
AR 98,74 20.79 ok
- : 32.548
e (= EHM 24 0.369
S 110,61 982 S, 34
e 1717 9.89
FIES=] 100,53 19,42
ESNN 20.388*** 0.108
N 113,91 1757
QIZALS)
) 96.16 23.87
OiXsAZE A ' ' 8,304%**
=AY (017, &b 0.091
CETE L oA B 109,80 443 et
e st 109,19 17.11
A Eit 105,54 19.79 - -
* p{0.05 ***p<0,001
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F7H4 02 5t Al
A= T8 (GE M1-24) 9 2},

Aty

FAgel gt v
AAH O R QUEASIAA(110.64), IoFAB110.55), FEAL
O

Bl T Aol 7} GlimA] o2

A

(104.20), AAT}sIAL(104.05), AAGAE(97.94)2] =0 = Ay F-HL&o| =4 YE
o, AYFE, 2, AR, SAAEE, SAAIGE A SUE9] AFe GE [1-23)
o] B4 Aukel fAksic
(E [I-24) LHSt HHA H=pof W2 3E T skl SR=9| X10|(H1E)
OIZALS|AIE KiHotstAlE ClIxllSAHZ SsHAIE QoA
(1677H1m) (13574m) (13974m) (1257H1m) (4274m)
HiZ
Uy | EZUX Y  HEEEX| @7 | ESEX| Oy BSUEX 7 | EEEX;
Nel | 2B 12595 1742 10648 | 667 (10434 679 | 11396 | 951 | 10769 823
7S | M= 10844 2486 10360 1451 | 9680 | 1720 | 10211 | 2170 | 11133 | 1476
SAHD | 8178 | 2456 | 9080 | 3248 | 8352 | 1767 - - - -
ATIE 10061 | 2588 | 9996 | 1844 | 8428 | 2139 | 8364 | 2638 | 9873 | 038
bl
Z=ho o 11876 | 1535 10504 991 10204 | 1136 |10562| 1296 | 11740 | 18.08
OIS | 12602 | 1398 | 10689 | 779 | 10456 942 | 11478 | 1158 |107.39| 866
HIAEH (10475 | 2415 | 10152 | 1434 | 9318 | 1684 | 9879 | 2144 10844 | 1007
ATHE|
ACH 12037 2259 10895 1061 | 10589 | 1163 | 11569 | 1253 | 117.31 | 2072
QIEALS)
ofdls | 9859 | 2696 | 10035 1364 | 9519 | 1628 | 9574 | 1821 - -
7:”04 7<)\I
B
AZG | 0lsAE
ST 11419 | 2640 (10925 1142 | 9662 | 1627 | 10718 | 19.97 | 11003 | 95
So
QiTHE! | 11563 | 2122 | 10355 | 1387 | 9897 | 1633 | 10474 2091 | 11056 | 14.62
x| m 110.64 | 2470 |10405 1362 | 9794 | 1627 |10420| 2058 | 11055 | 1362
3o Ay S-E& W3 Hrt ug e k] Zpol7t QI=A1E HHESA BAMRA S
Fofl AHESTE WA, Mauchly®] 84 AS 23E Sl = AYduw gr-gof Zfo|7t
U=AE AT ESITE p0.0012 FPA LS F55HA] 3319 Greenhouse—Geisser Fhof| o
o} FASS Hebdog A Ay A SUES dEEE FAZC R Fogth 2lo|7} §l=
Ao 2 YEPHTHE=2.489). wjetA] v Hamo) W2 3| 7E H3Fe] zjo] S-S AAISHA] ottt



A

|_—||_

e[S J4ME QS TS WS H|0|E

2) ZM HAS
dhet g sl ook 39 W 24 HABC) Aol YA BAR An, F4 AY
wolARE EAHOZ o Hol7k gl A0 Lrehge). ol 3AF FHtheH70.90), L)

8H(65.82), Qi }E] ‘ﬂlxﬂ% l SAHHTH63.92)9] £o2 A YEidY anar)E Y, &
Al

Al E "‘Oﬂ HJrE é?..ﬂ*“ %“4?3%

el v, AekARA o7

54

(B [1-25) CHs} HiA ol 2 33 TR S FIAEC| X10| AT Zal(TH)
s F/ 9
2 HA m ES] _
HHO T o =X |'—§- —(Sheffe) n
=2 63.77 810
=8 78 1922 -
AR 66,41 851
ATD 66.63 17.35
AT 67.15 9.23
72 0.634 -
e 66.28 5.08
(et 64.79 422
= 65,11 7.54
ATHK| 3278 -
BN 67.56 9.69
BN 67.56 9.69
4o 67.03 5.48
A =37 65,01 730
(HS AN 0.876 -
) HetrEa 64.93 10,68
A e 63.80 6.50
SRS A 66,02 482
Ql2AlStH
AN 6.0 1259 5,441+*
e A (018) et 0.063
HIH =A — -
OIS S 1090 2.9 QIR NEIIRES)
Uiyt 65.82 470
A 66.04 8.48 - -

* p(0.05 **p<0.01 ***p(0.001



FHH0E st AL BUA HAB) N5 ¥l wiel WHE Hol 7k QA of5E Abn]
A3 b GE -26)3 2ok AAZOR o5t AG(89.17), Bt ADT3.92), AT} A
%(66.95), 1S A A(61.86), A AD(67.38)9] Fo2 B AYBo| A Lehts
o, FoHAGY HABL QRAR] A At A AL Rt 242 12,06%pet 16, 54%p 7 2
Holch,

ri

==

|

4

(H I1-26) CHS} HHZ ol ME 39 T S FUEQ| Xi0((AI)

QIEAMEAIE | XAzfEAE OlHSHE SsE olstAIE
A (15471 1) (1267l 1) (13571 1) (1237H 1) (457K 1)
& Ha
YD BEUX Y | BEUX | U7 | 2EOHX U7 | 2EHX | @7 | 22zt
A2 =3 5394| 492 6007 839 |5263| 1110 |7260| 7.96 8257 | 10.00
e A 63.04 587 6833 1000 |5826| 11.60 74.21 6.22 91.06 458
=4 e | 62,39 9.33 8156 | 1278 | 4541 19.78 - - - -
2@ AR 65.62 6.68 69.21 17.44 | 56,51 14.61 74,07 908 9520 1.56
S 61.65 491 68.32 6,20 6094 849 72.44 532 190,40 3.69
e 5969 | 580 63.71 7.60 5712 8,50 74.87 541 88.09| 829
AR Hls=7 | 6084 713 67.33 125 |5746| 1095 |7258 6.05 8884 7.
- A 6360 488 66.21 785 5726 | 1287 |76.62 6,78 |9020| 446
QIZ A=t
OlXisHL | 6385 796 6552 | 1549 | 4961 1544 | 7514 6.36 - -
=A| %H
SO
A< O|=2H
18 OBA2 ons o5 |esas| w3 5602 106 |77 737 | sen| 672
So
dttHSt | 61,56 487 66.86 828 59,81 923 73.39 6.40 |89.68 N
TN Et 61.86 6.51 6695 1020 |5738| 166 |7392 6.56 89.17 7.03
3Y7ke] Z9A F1%E W ok WS Ekel o]} GIEA S MR A BAEA S
Sl AHEQdTE WA, Mauchlyd] #3874 A5 AYE Sl U FAE Aol7t =AE
Amoltt, A% AT 794 208 $55H ACR Yo (Mauchly=0,957), 4 7
PES AEHE SAFCE o3 Abol7} Sl AL E Y THF=3.612, p<0.05). o] &4
A AAEO) 397k sk HES) ot sl uek Afolsh QNS Aulur] giste] A
7 AT A5E ANsIgon T AT thet 2ok £4 AYBS) U7 W AEE Aus
B, AL w2t $ARCE Fodt Apol7t e & AT
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LHeFE7t JHHS flet 1SuW| HO|E 24

— o I__|I_

(& [1-27) 347t S FIUE WHalol| chst =T 2 X1o| 25 Zat

EN LSS SS df MS F p-value B2

ESh 719614.755 1 719614.755 | 6547.437 0,000 0977
A2l 23 1607.992 1 1607.992 14,630 0,000 0,088

ATHX| 418,087 1 418,087 3,804 0.053 0,024

=) 854,150 3 284,717 2591 0,055 0,049
A AlE 6049,366 2 3024.683 27.520 0,000 0,266

%t 16705,995 152 109,908

20124 20134 20144
T=
Yo HEMHR Yo HEMRL gz HEMRL
2 =ZE 64.50 7.47 64.09 858 62.72 865
= = 65.22 855 66.49 7.07 66,08 8,76
ClZAE
OlIxsAIZ 59,68 10,47 62,51 8,40 64.14 13.24
Seltifst
sy | B
HSA Ol =AA
i ,Jflﬁ'_e 72.28 10,00 71.02 10,49 70.05 10,25
= [Ho|‘
Ustchst 65.72 5.05 66,54 498 65.21 495
T 65.11 839 66.15 7.33 65,61 880

gt wisol whet 3 BE UM X AYBOl Aot ALAS BT Ak, HYF
@, 24K, 4 ALl Uet SAHOR G o7k Uk RO vehdth HFYH}

(86.12)0] AFUTISH83. 31}t %1, SEAWSHS5.02)0] B =T 1‘4151(82.95)33} a H]%o]

B gk ojstel B4 A SHelA o3 S sHs6.46), ik

AAAD FAHHE2,2 9] £ A ekt Ana

F4 Adel 74 HAF Holol AL AT B 2L 57
42 SAHOR folala] ggkort, FRt AYSE f4) A
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(& [-29) CHSH HiA B0 M2 3 TE SN /X =9| xlo| HS ZnHTx)
e g B i 2
AEZZ(Sheffe) n
= 86.12 3.60
A2 ! 5.689* 0.034
Ni=! 83,31 5.46
= =) 8228 7.27
AfE 83,37 6.01
] 2158 -
s 83,01 437
= 85,15 4,66
S[EN= 82.95 493
ATHK| 5,816 0.035
N 85.02 574
BN 85.02 574
ZJHEH 83,39 429
ESVIS S5 82.24 5.56
(TS AA| 1.419 -
D) MefHIE 8264 418
3= 83.43 5,40
SASiEEE 8383 474
QIZALE]
82.27 6,25
OHsAE &4 : ' 4.911%*
ESS (0l3) &gt 0.058
OHSH =Al - -
it 8.6 43 QIR NEIIRES)
olHCyat 83.62 4.90
A Hit 83.71 532 - -
* p{0.05 **p{0.01
Z7pow st Ay £ 44 LB st w7 el w2 Zol7h QA ojng

AU E Ak vy (E -830) 3 g, AAA o= ofek A|H(96.28), 5o+ A|E(87.83), AU
AHe] AA(83.44), ArdTFsE AA(83.32), Al AB(74.20)¢] =22 EJA 74 FFEC]

=7 yebdet, AdE A= E94 FGEel vlste] A2 ook

57



58

[Hetmot hMe 95t 1SHS HOJE 24 o

—
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QIZALS|AIH AtiatstA| S CHSAHZ 3| ostAIH
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"d | BEEx | W4 | BEUX H@Y BEOHX 37 ZFEER B3 | ZEER
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= A 8319| 48 8333 519 |7337| 951 |8758| 534 | 9649 | 338
=2ATE 8381 617 |8469| 504 6995 20729 - - - -
o AT |8366| 579 |8341| 600 |7346| 1009 |8698| 639 | 9855 0,97
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Q= 24 o)) thizel, o] ARgstel Tgo
2 B B A S WA R A ool 288 A8 A0S S48 5 9
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= 79 FAo] dAsh= A AFLA Y] A AFES SHA R AuEA 10
A4, EAAIZ) ol 9] 1189 Hof B3t 7] =0 o]F tF = Tt Hofol| whet
2 SR FOAA Aol E BT WA, BATAES HAFA daAA; ool whek A
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S80Iy 7HA)of| o8l A E =, AhALS] A 2 Fol ALE]A A 915 RSt
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7} 4= FAR Q) 4t A RE 5 AR TholRel Sz A1 ol i BAo]A A9
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F

S A= Gohd - o3 2(2006) 2] Aol A ARERt AlatE WA A S Hagithal

¢
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FREEHAFY 60% o), AEI RFAMIZARE VHE),

Tl Tk, ARlRAUr AEHE BT AR, 9-71% oY ZRIWEEE

O, o] SA(2013)E T AZHA 2ol ILOZH ANG WIS Axtel Aol 2§

SAoh TRThE AR 2Reld WAL UxEE Ak 2dlo] Folalts B}

QA G5 AR L2 IR S5 AR wEAE B B

AFszol A UFLEAY UBF FAUFE V2ololua T2 AIzio] FahA

A9= Belstnt,

SlolA] Arw gkl m Al A 2] A (I)e) Aol Bk AT ) ATEE AA

L ER AZ(RY) HAAE WHOR St 24 AE AL, T A5 AR, AAGE
2l of itk ShAIR, WA B mEA Al Thg

Aol Tk ol oby muER] ghgleh, 7k

ol S 22 Vi A et 248
&

2007; k7], 2009; |71/43- LAY - 251 2014), AR L} o] sl o] 2] A EE FAlO] 1L
2l 1182 Ae Frslor sk v s AR 7= 8t
LE@EDEAY T ou|7t Ak 2 Sapel] ik oA, 18R YA A Aol
a7l AA $ B FA71Y
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AAA RO L TG EANE
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A 59 Qe Al 7yl 288k= Al (signaling) 24 Gt dtrhe Zlojth
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o Agolt BAE AE HAol BeoRA 54 AZ0) 2ol oA =k Aot

0]Z 1% A%} (dual labor market) O|E& =TA|A A K O] E-2H Al (imperfect information),
F =5 A (internal labor market), A, AA¥, o ol tigh AP, E3ket 5 53 42
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29, veEn A}w SE AR, MSEd AR 2ol HEPEALS (R e F 4
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Abstract

Research of University Evaluation
by Analyzing Higher Education Data

Jungmin Kim(KEDI)

Hyeji Kil(KEDI)

Jungmi Lee(KEDI)

Lee suk yeol(Namseoul University)
Hoseub Lee(Sookmyung
Women's University)

Kisung Choi(KEIS)

m RESEARCH OBUJECTIVE
The objective of this research is to propose improvements to university evaluation
process, by analyzing diverse higher education data currently being collected in Korea

and drawing implications from the research results.

m RESEARCH APPROACH

In Chapter II, details of the four university evaluation processes recently initiated by
the Korean government are analyzed. Full-time faculty ratio, scholarship ratio,
tuition-to-education investment ratio, small class ratio, ratio of classes taught by
full-time faculty, salary level of contingent faculty, enrollment rate of students,
employment rate of graduates, and sustained employment rate were found to be
common quantitative indicators. In other words, these are the core quantitative
indicators in the university evaluation process. This research focuses on these core
quantitative indicators. Chapters Il and IV examine their relationships with the
background variables and the specialization variables, respectively. In Chapter V, their

relationships with teaching-learning methods and student performances are analyzed.
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Finally, Chapter VI addresses the need to incorporate the quality of employment to
improve employment rate of graduates indicator, one of the core quantitative

indicators.

A university evaluation’s primary goal is to evaluate a university's education system
- the process that begins with education input, leading to academic performances of
both the students and the university — while considering the university's basic
environment and its mid- to long-term development plan (including its specialization
plan). In this context, this study addresses the major concerns and issues of the
university evaluation process. In addition, the employment rate of graduates indicator,
an indicator that has attracted more interest than others in the recent years, was
studied more closely. It is proposed that the indicator needs to incorporate the quality

of employment, in addition to the quantity of employment.

= DATA AND METHODOLOGY

The core quantitative indicator data is available from the Higher Education
Information Disclosure. The specialization variables data was obtained from the Higher
Education Specialization Comprehensive Information System, and the data on
teaching-learning methods and student performances was collected from the Korea
Education Development Institute (KEDI)'s teaching-learning methods and student
performances survey. The data on the quality of employment is provided by the Korea
Employment Information Service’s Graduates Occupational Mobility Survey (GOMS).
Using the Higher Education Information Disclosure’s 2012-14 dataset, the number of
years or the number of universities used in the analysis vary in each chapter, depending
on the applied methodology. The main statistical methods used include repeated
measure variable analysis, generalized linear mixed model (GLMM), multilevel structural

equation model, and Heckman's two-step estimation model.

m RESEARCH RESULTS
In Chapter III, the analysis of differences in core quantitative indicators in relation

to university’'s background variables (ownership, size, location, subject strengths)
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showed that subject strengths resulted in statistically significant differences for all
indicators, while ownership, size, and location led to significant differences in some
indicators. Ownership (public/national, private) led to differences in tuition-to-education
investment ratio, small class ratio, salary level of contingent faculty, enrollment rate of
students, and sustained employment rate. The small class ratio of private universities was
higher than public/national universities, while public/national universities had higher
ratios for the other four indicators. In general, smaller size universities had higher
full-time faculty ratio, scholarship ratio, and small class ratio - and lower salary level
of contingent faculty and enrollment rate of students. Location (Seoul area, non-Seoul
area) led to difference in the ratio of classes taught by full-time faculty - Non-Seoul
area universities had higher ratio than Seoul area universities, while enrollment rate of
students and sustained employment rate were lower than Seoul area universities.
Universities with subject strengths in humanities & social sciences or art, music, and
physical education had higher full-time faculty ratio, scholarship ratio, and small class
ratio. Repeated measure variable analysis was conducted to examine whether the
changes in indicators were different based on universities’ background variables over
the three-year period. The results revealed that ownership led to differences in
tuition-to-education investment ratio, ratio of classes taught by full-time faculty, salary
level of contingent faculty, and employment rate of graduates. Location led to
differences over the three-year period in small class ratio, ratio of classes taught by
full-time faculty, and salary level of contingent faculty. Size led to differences in
scholarship ratio, small class ratio, and salary level of contingent faculty. Subject
strengths led to differences in tuition-to-education investment ratio, small class ratio,

ratio of classes taught by full-time faculty, and employment rate of graduates.

In Chapter IV, core quantitative indicators from university evaluations were analyzed
to assess the current state of university specializations to identify implications for
university evaluation. More specifically, university specialization variables, including the
number of university specialization fields, the number of project groups, the number of
government-funded project - from both national and local governments - and the
amount of specialization support fund were examined to assess the current state of

university specializations. The effects of these variables on core quantitative indicators
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were then analyzed. An analysis of university specialization between 2010 and 2013
indicate that overall, support fund was provided to mostly engineering disciplines —
followed by increasing shares of some other disciplines including interdisciplinary
studies. Also, university specialization remains a key project in universities today, while
implementation processes vary depending on ownership, location, and size. To examine
the effects of university specialization on core quantitative indicators, analyses using
GLMM, regression models, and descriptive statistics were conducted. The results
indicate that the effects of specialization variables on core quantitative indicators are
almost negligible. However, the number of specialization project groups for art, music,
and physical education did have slightly negative effects on full-time faculty ratio,
tuition-to-education investment ratio, and small class ratio. Further observation and
analysis are warranted on this topic. A primary goal of university specialization is to
improve university performance. Therefore it is noteworthy that there were no effects
on the indicators used to measure university performance - including enrollment rate
of students, employment rate of graduates, and sustained employment rate. Next,
specialization variables for different academic disciplines were analyzed to evaluate if
they had significant effects on a subset of core quantitative indicators that were
available by academic disciplines. The results indicate that university specialization
variables have some positive effects on engineering and medical disciplines, while there
were no effects on natural science and art, music, and physical education. In addition,
given the fact that university specialization requires sustained implementation in the
selected fields to achieve the objectives, indicators by disciplines from universities that
pursued specialization continuously between 2010 and 2013 were analyzed. The results
confirm that there were significant effects on the indicators for the disciplines in

universities that continuously supported specialization in these disciplines.

In Chapter V, the logical connection of the university education’s input-process-performance
system was reviewed. An analysis of the relationships among the indicators show relatively
high mutual correlations among scholarship ratio, tuition-to-education investment
ratio, salary level of contingent faculty, and enrollment rate of students at university
level — while enrollment rate of students and employment rate of graduates showed

ordinary level of correlation. At student level, correlations among all variables were
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statistically significant. Correlations among active/cooperative learning activities,
faculty-student interaction, teaching-learning in major field, and teaching-learning
performance were relatively high - while for quality of student support and
teaching-learning in general education, correlations with other variables were low.
Confirmatory factor analysis indicates that the university input variable is composed of
full-time faculty ratio, scholarship ratio, tuition-to-education investment ratio, and
salary level of contingent faculty, while the university performance variable is composed
of enrollment rate of students and employment rate of graduates. The student process
variable is composed of student support satisfaction level, active/cooperative learning
activities, faculty-student interaction, teaching-learning in major field, teaching-learning
in general education, and finally, the student performance variable is composed of
teaching-learning performance. Structural equation model analysis shows the path
coefficients among latent variables — a small effect from university input to university
performance (.144), a very large effect from student process to student performance
(.836), and a negative, large effect from student process to university performance. In
addition, explanatory power for both student performance variable (.699) and university

performance variable (.824) are very large.

In Chapter VI, the ways to incorporate the quality of employment into measures of
university performance were reviewed. Data was analyzed to assess whether a
university' s efforts influences the quality of graduates’ employment, and whether it is
necessary to measure the quality of employment independent from employment rate.
Review of literature shows that the quality of the first employment of a graduate can
be measured using six indicators. By adding these indicators, absolute quality of
employment index (0 to 10 points) was devised and calculated. Using GOMS data,
factors such as the graduate’s socioeconomic characteristics (gender, age), university
factors (university type, major, university prestige), job searching competitiveness
factors (GPA, language study abroad, certification, training, job experience, job search
support program), labor market factor (university location) were analyzed to examine
their effects on the quality of employment. Also, a correlation analysis was conducted
between employment rate/sustained employment rate and the quality of employment

indicator to evaluate if discriminant analysis of measurements was possible. The
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analysis demonstrated that while controlling for other factors affecting the quality of
employment of graduates, higher university prestige (university’s efforts) led to higher
quality of first employment. This suggests that university's efforts (university prestige)
influences the quality of graduates’ employment. Also, the employment rate of
graduates/sustained employment rate show ordinary positive correlations with the
quality of employment — thus proving the need to measure the quality of employment
not captured in the employment rate of graduates. Among university factors, university
ownership (public/national, private) did not significantly influence the quality of
employment. It has also been found that the quality of employment is higher for
graduates majoring in engineering, natural sciences, and medical/pharmaceutical fields
than those majoring in humanities & social sciences. The quality of employment was
even worse for graduates of art, music, and physical education. This reveals that the
graduates of humanities & social sciences not only relatively suffer from difficulty of
finding employment quantitatively (probability of employment), but also qualitatively.
The quality of employment also differs depending on university location (Seoul area,
non-Seoul area). Therefore, when using the quality of employment of graduates as a
university evaluation indicator, university location needs to be considered to ensure

fairness in the evaluation.

m [MPLICATIONS & PROPOSALS
Based on this research’s implications, the following are some proposals to improve

the university evaluation process.

Improvement of Indicator Calculation Methodology

First, to improve the fairness of indicator calculation methodology, evaluations that
takes into account the university characteristics or the background variables
(ownership, location, size, and others) need to be studied more in-depth. Second,
during a multi-year evaluation period, it is realistic to grant additional points for an
amount of improvement at the same level as the variable that incorporates the indicator
score. Therefore it would be reasonable to calculate indicator scores and improvement

scores while considering size for scholarship ratio, ownership for tuition-to-education
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investment ratio, size for small class ratio, location or subject strengths for ratio of
classes taught by full-time faculty, ownership for salary level of contingent faculty, and

subject strengths for employment rate of graduates.

Improvement of Definition of Subgroups for Evaluation

Depending on the specific goals of university evaluation, evaluation methodology that
is applied separately to subgroups of different academic disciplines or university sizes
needs to be studied and assessed. This methodology takes into account the indicators
that exhibit strengths and weaknesses depending on the universities’ subject strengths

or university size.

Improvement of Definition of Domain and Weight Setting for Evaluation

The research model that more resource input into the universities and improvement
of students’ teaching-learning performance lead to better university performance has
been tested and confirmed in general. This proves to some extent the logical
connection across input domain, process domain, and performance domain in the
university evaluation. Second, the current university evaluation methodology centered
around resource input or university environment are focusing on evaluation of process
and performance, and thus requires a paradigm shift. Third, if evaluation is performed
only using the quantitative indicators, more weight can be given to performance
domain score and complement the fact that teaching-learning performance was not

included in a separate score.

Improvement of Indicator Composition in Evaluation Areas

First, given the results that the measurement models for both university input
variables and university performance variables have been confirmed as valid, it is
reasonable to define input and performance domains for university evaluation the same
way as in the research models - including full-time faculty ratio, scholarship ratio,
tuition-to-education investment ratio, salary level of contingent faculty, enrollment rate
of students, and employment indicators. Second, given the result that student process
variable has significant effect on student performance, future university self-evaluation

needs to incorporate its student performance and student process variables. In
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particular, more attention needs to be paid to active/cooperative learning activities and
faculty-student interaction. Third, a reexamination of small class ratio in university
education is necessary, to determine its effect on improvement of teaching-learning
performance. Fourth, additional study is necessary to assess the significance of using
ratio of classes taught by full-time faculty as an indicator in university evaluation. Using
ratio of classes taught by full-time faculty as an indicator is effective when full-time
faculty ratio is above a certain level, or when full-time faculty class hours fall below
a certain level. Fifth, given that the quality of employment display medium positive
correlations with employment rate of graduates and sustained employment, there is a
need to measure the quality of employment not included in the employment rate.
Hence, both employment rate of graduates and quality of employment should be
considered in the university evaluation indicators, while setting different weights
depending on the objectives of university evaluation. The quality of employment varies
depending on major field, university location, and gender of the graduate. Future
evaluation of the quality of employment needs to consider these variables in order to

properly evaluate the school effect.

Improvement of University Specialization Evaluation

First, the result that specialization lacks significant effect on university's performance
variables - employment rate and enrollment rate — need to be considered in future
higher education policies and university evaluations. The ultimate objective of
university specialization is not just development of selected disciplines, but the
improvement of the entire university and its competitiveness. However, the research
indicates that university specialization between 2010 and 2013 did not have significant
effect on the university education’s major indicators, indicators that reflect the quality
of the universities. Second, in this policy context, it is important for university
evaluation to not just assess core quantitative indicators, but also to check progress on
whether university specialization is being implemented according to the university's
mid- to long-term development plan. Hence, it is necessary for universities to internally
monitor indicators that can evaluate the university's progress, and to assure that

university evaluation results are reasonable.
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In addition, the analysis of the effect of sustaining university specialization indicate
that the universities that sustained specialization efforts in selected disciplines in
accordance with its mid- to long-term development plan were able to increase their
competitiveness in indicators for those disciplines. Therefore, it is reasonable to
continue university specialization policies, while contemplating policy strategies to

spread the achievements and success in the selected disciplines to the entire university.

Improvement of University and Policy Support Following Evaluation

The factors behind the differences in the background variables of universities need
to be analyzed. While there will remain inevitable differences in the education
environments of different universities, the universities and the government need to work
together to determine the course of actions that will minimize the negative effects of

education environment factors on actual university education.
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Appendix

AH| hEXIS| F(&o{=Fol| chgt
=3 o oI5kQ0| =XZn}

[

oo

(2 H VI-1) 4958 SR} I FI9! T8zt

A=k HEZEX}

o=t —4, 27 157

AE(EHS=) —0,18*** 0,03

AH 0.37*** 0.12

AN —0,01%* 0,00

ALE 0. 11%%* 0.04

k= 0,22%%* 0,05

MsAL =9 0.03 0.04

VIS =) xjod —0,18%** 0.05

9|oF 0.43** 0.08

OlXls 0.01 0,05

CHelE 0,00%** 0,00

207 [=2X=1) 0,13** 0.06

X T2 A 0.06*** 0,01
e 12,295
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