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9 FET A $E BAOR BT B, 89 FE AASAH EIE 49 £2 Pl ot
Aok 722 BAS YA S0 5o PREALR BAS 2A DL (Kang, 1995).

B8 5 7aY 98 AUE A4 ASE 0549 AP0 gAY A3, Judes
4% QRO A4 LA Ho] Barel T FHB A wﬂw 257 AAA

HAY MAeEe] ARE HFste] JdeFo] A8 LR 301 A3ete] 257 (aggregation
bias)E WA Aot webA bFTxe AAA F2E Zde ARS AU IAEH PHer £
Bakel FE LAE aYEHA| = AV ok
(HLM; hierarchical linear model)-2 oj2] sHEEoko| A de] &85+ FAE
2 EAL FAAsH £ 4 d+= 7I¥oltt. Raudenbush®} Bryk (2002)
WA O ARTee BHRd, cad 2y, gAus 2y, o)A 2y
ol i]e/jl 71] AL 5 9leS AAEL ATk Jeon.\/]- Kang (2005)2 thaAt59] 7274 SA4 &
947 AYEY BHEAE WTE o) A0, Im (20028 IR o2 VLAT] T2 3
2 945 BATE Rk AT,
9F7E Han (2001)& W5, 3, B8 29& F4og
% Tﬂd v} it} 283 Han S (2005)2 f&%mw 7o) G E e tisi A £
/\

b rlo 1x

2l

5 (2009)7} Cho (2010)+& a3 54 ¥igol] 71284 JAEA YRR PJr B2~ RS ©]
§3to] el 7pEse] 758 ol tisiA Ae uiyk gtk 28]3 Cho (2012)+ Foi73He &
ol thsfiAl ZefB7t AHE o]kl 243 v ok ghE A AH ﬁﬁé P& o]ggt A Bt
FHE ATZ Ryus} Lee (2003)& 72| B 7ol J&E nix& ST £ AAEATE 130A
Ak 28y adE 20 AHEA #H 89S APk A7 Ark. 283 Son Kim
(2007) & 725 7toll= Ai %" ZHEAE w ot 34 329 AAEARE 4TS A=
2 1 A E837] A AFS 71k B, ole} AA" Zﬂﬂlﬁoli APAA ATES 3
sof FE A3ttt Baekd Shin (2008)& 74 +F AAEAY AT 39| FHELNES B

5 nei% GANGRGL o g3l B BAE AAROR BASAAT, DAL (fixed effect) TS
By ERAATH: BAE 23 ok

weba 2 ATolAE ZelUst dae] B vAE FPe A A9 wopE swe 43
543 474 +29 AASAE BE Dejste] AAH ARRdon Bass duh oF 9 o)
Z-3E4A (multiple corresponding analysis)< ©]-&3}o] 3ol 71 A7 e} watE 59 ZFFEA W
#39 $39 US4 UGS 09 43 UYL BHTO. T APAUREY (decision ree
analysis) & o83k} 79| A7} ATjoll AL T BHEA WHET AREY WAS) 45AE B
e EAstA ot o 74 FLE ’\7“3% ] o] WES fRite ddel] A sk waE

T2 BAFHAEA UFE -5 (level 1) 22, 348 £ JAEA AFE 2-57F (level 2)2 27
ST EE AAH DAL o831 11 R YL WG 21 2 EAELEo] 7
o197} Azjol WAL QS RAT] A DA RS FERAE AT,

B ege) 7HL bt Ak Al 240N E AsANG ALEAR S, A 380
He BN Bt A wAHE SE0) FREY B 24 S22 AHT 2l
27t $AFTh 2E3 GABHTRAL o §ote] FHEH L AAEH WSS HEAG AT
22t BATE A 42014 AR ARYS Bl 47 BARYL AR NG &
RHEAT 27 22 AABAE) Bl F7t Aol nlA L JFIL BABT 122 vhA

2 1o tu o M
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FollM AHEE AsE B o] 20119% 29 E4AES] 33hd ASI|IHA o|et witE
ol 7} ﬁ-')rg]r 5‘771] JLJJrE o] ZAEAT 3 72 AFEA ] 2FH AR |T} o
duk oflel, B7EAIA 5
ARE < —15@‘41 Oﬂf‘w— Wty APATES B gtk 54T ‘T— 3 Solle o] wakE
Eo] TFHBZ tFTZE (multi-level) ] £4& AUA He AAA Ag72E 24 Arh £ =%
AN 2E +2Y FARELES 1-57F (level-1), £ 5 JAAEALE 225F (level-2) 22 4

olg]] Table 2.12 WiHE =9 ZAEA (1-=) Uit H-AdH3 7|&F5AE AAIS 2ol
714 HEFE HgEEof "/Hf& 74 (dummy variables)+ 91414 PR Yo SHHFE AMSHT
Z}Z+e] 7hAro] gt 7] (reference category): 7PAS] Aol 022 77|t

Table 2.1 Descriptive statistics : level-1 (subject characteristics)

. . . . ESCOT‘€5
variables categories notations  sample size
mean s.d.*
size < 20 sizeg (r.c.2) 22,027  3.944 0.933
. 20 < size < 40 sizeq 43,807 3.902 0.921
class size
40 < size < 60 sizeo 18,429 3.885 0.943
size > 60 sizes 2,064  3.897 0.978
cGPA <25 cGPAg (r.c.?) 8,985  3.657 0.971
cGPA! 2.5 < cGPA <35 cGPA; 59,015 3.885 0.930
cGPA >3.5 cGPA> 18,327 4.110 0.872
liberal art gradeg (r.c.?) 13,622 3.873 0.962
first gradey 40,768 3.811 0.915
grade of establishment subject second grades 28,990 4.028 0.919
third grades 2,560 4.259 0.887
fourth gradey 387 4,286 0.873
. . no nativeg (r.c.2) 85,147 3.908 0.931
native english class
yes nativey 1,180 4.014 0.880
5 no tenureg (r.c.2) 58,689 3.866 0.944
tenure
yes tenure; 27,638 4.000 0.896
total 86,327 3.909 0.931

cGPA': mean grade point average of the class. r.c.? reference category in HLM. tenure?:

professor position. s.d.: standard deviation. Escore?: course evaluation score.

219] Aol A ZHR (size) 7} ADGF= 3

A (cGPA)°] Bold4E FoHrides Bolde & 4 . =3 w39 7}1“1”& (grade)©]

FoA4E 7M7) EolA Y, oAF (nativer)] B7F AubAR (nativeg) ol WA 7<)

B7PE7F 231, AYTY (tenurer)o] W AY (tenureo) Btk 2 H 71847 258 & 4 AT
3

A Y
ot} Table 2.2 #7348 +F2 JASA (2-7F)° i A9} 7esAE AXE 2ot

x& Hr o)
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Table 2.2 Descriptive statistics : level-2 (student characteristics)

variables categories notations sample size BEscore
mean s.d.
sox female sexq (r.c.) 1,645 3.832 0.492
male sexy 1,265 4.035 0.514
hanei . no Cmagjorg (r.c.) 2,859  3.920 0.513
changing major yes Cmagjort 51 3.909 0.435
art Cdpto (r.c.) 526 3.927 0.537
department category natural science Cdpty 250 3.976 0.518
humanities Cdpta 1,523 3.907 0.510
engineering Cdpts 611 3.922 0.489
L . nonscheduled schedy (r.c.) 1,573 3.919 0.531
admission time scheduled schedy 1337 3.921 0.488
others typeo (r.c.) 789 3.895 0.535
dmissi thod SATT type1 369 3.956 0.472
admission metho academic types 727 3.903 0.502
regular types 944 3.913 0.499
double major no Dmagorg (r.c.) 2,661 3.918 0.513
yes Dmajory 249 3.937 0.491
sGPA <2.5 sGPAp (r.c.) 15,181 3.596 1.020
sGPA? 2.5 < sGPA < 3.5 sGPA; 23,115  3.808 0.929
sGPA >3.5 sGPA2 48,031 4.057 0.868
total 2910 3.920 0.512

SAT?!: scholastic aptitude test. sGPA?: students’s grade point average for each subject.

8] Aol A A8 (sex) & A} (sexo) ] 3.8320] ¥l A FA} (sex1)7F4.035% B A L7 &=
o, A3} (changing major)E 3HA] ¢4 3 (Cmajore)©] 3.9200.2 AE & A (Cmajor) 2]
271 4(3.909) 7 WA JEldth. AlE (department category)@ZE AAAA (Cdpti)o] 7H
=A Uehged, 1 g3 o 2 AeAE (Cdpty), FIALE (Cdpto)S] <22 YT ZHA7] (ad-
mission time)B 2= HAIRF (schedi)o] TAIRF (schedo)oll BIdNA =4 Ueld, A9 (ad-
mission method)®] %= $533 (typer)°l 7 =4 Uetsten, 2 th3 o g2 Ivkdd (types),
JEANAE (typez) 5 €22 Uetsth E4HF (double major)ol MetA+ E+AFE g 8
A (Dmajori)°] B4A5E A 22 A (Dmajoro)ol ¥l Zeli71d47F =4 Uehdon,
AF A5 H (sGPA)o| =255 2 B7t A7 A et

>

My

of AN 14F (AHEFE)TH 2407 (NA42) SAWSE 27o] 2D (Bucore)
c % t 7 528 SHNSEY JIAGENE U}

S4MSEo] o)Wl Aol A BARE Toli] 5] 7 SN
2] (multiple correspondence analysis)S 4 SEAL 2)
TAE FolFgorn WY tolHE FIF3ske BAVIMeEA, WF 434 o
o) 5-ek31E ANBHE B4l

o7l HAA AAMESTE 2.5F wwk (Escoreg), 2.5~3.5F8uWt (Escorei), 3.5F°l%
(Bscores) 2 W58 stelth. obel Figure 312 1527 242 549480 vl 42 Dauhs
A4S AAgE Aot
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Figure 3.1 Multiple corresponding analysis (left : level-1, right : level-2)

A9 Figwe 3.19) 9% 192 192 SAI5E0) 08 CEHS A2 A0z, el F g4t
=20 O2 (Escorer) $ARAEL G348 7P ol 2 28 (cGPA)T ALY (tenurer),
Ndehdol & IF (grades), 13 FoAZFE (nativer) 2t AR 77k Aol f]X|sa
oM olET 45 BeAol B e ueith wE 2eRANEI RS TF (Escoreo)?)
FARE LSOl R (grader) WADRA (rativen) IV, YU BTAAe] e 3F
Moz Fpke Azl AN YoMl o5 45 PeAHo] B2 A0 = Leksteh

T2 2- ‘F‘_ (7348 B4) HE g oS E4S AAIS Figure 3.19 2% 192 4
Huw, 2o W47l B 1F (Bscorea) S B4A2E 14 €L (Dmajoro) 7| HHARE A2l
A (typer, typez), BARA (sched:), A5 FaFH ol £ IF (sGPAz), FA (sex1) T°] &
WHoz ke Aeel AXT Yol ol F e AT ol £ Ao uedrr. B, 29 F
7F A7 B2 OF (Escoreo) 71EHAE (typeo), AR (sexo), AAAIEAL (Cdpto) 534 FHA S
2 7178 Azlol AR SolA] o F el A BeHol B Ao ey,

SEORE 14E SAUES 250 SRS Do) A U A3E A B
A9 S22 Y A FARE B4 ST B OE BA 2191 234 S
GAIL 7 e BN Y TS AEAEEAS AR T AL LAE
Aal7] A8 AUAS (Gini index) & EeI71222 AHHL00, ol A¥elE S3eHE CART (clas-
sification and regression trees; Breiman %, 1984) ¥12]&3 ARSI A2 A UE B4 &3
H AgPA1LZE= Cho2} Park (2012)3} Junga} Min (2013) 5°] At} AFEA (AFEA) HEEo
et AR F2o 2= HYUF-Z o] (maximum tree depth)+= 3 (3)2.2 A3 oH, H4 Ao &
(minimum number of cases) oA R u}T] (parent node)+= 4000 (400), AH41u}t] (child node)+ 400
(40)22 dAstd e, 7FA X 7] (pruning)& ‘:‘*EETS}"*E}

>

N

ol Figure 3.29} Figure 3.3 $£&-13 £%-29] EARHSTE thst A ZA VR EA Y A=
22 AA Aol
WA, Figure 3.29] AnjlA 2|97 B0l A4 B GFE v 152 (RHEB4E) S4W
P

s (AT (grade)o] T I Tho® ©a WEHA (cGPA), ZETE (size) 59 €02 U
wr). 53 AlAshdo] 38k o 4toln wE F@WAol 35 o4 18
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7F 718 =4 vERgTh $9 Jfdshd o] 18hd3 n el wIE FEE ] 2.5 o3to|HA 7
FtE7) 207 o14k9] 15 0] 3.605% o H /MRS 7 WA YERst)
322 Figure 3.39 Aol A o7 Aol 714 we 9%
A¥iaee gy I tggoeze Ay, A9 o2 Yelgth £3] Aol Uxlela, AFe] 4
e AFAA dolHA ZEtdP oz Qe &3 E 371 A
vy o] ofxfol Agupgo] duk, 7|et 9 JAEAN APoz st FEAL =L EY] HIH
74 37482 71 WA vrelgc)

&_score
¥ 0
B ELTLEY
aAppn oen
N wwazr
2 1000
Lt EXTEY
S —
grade
I!"."lﬂ |2
- ErTIH
ELEE]
ES 4050
EZEan asin
n aaar
= 1o
As 4050
T
cOPA cOPA
TF=0004 WEr=0.002
“= LGPAD * eOPAD = EOPAN = 2OPA1
=53 g4 xE5
s 3832 e 3057 =2 agas
Emxpn [-L--% ] ExEn 0.920 Ezpn 0.933
w 3% n e ra36n
“ . “ 244 214
s 3832 as 3057 aa 1005
T T | T
cama coen
LF&d=0.000 RF&=0002 Lr=0 001
csan - =|l(ul'l = cOPAL (Gll“l| = cOll".M'l COPAD = graded grade?
=87 xE0 =50 s10 =1 =212 =513 R4
| E ) 287 | =) 3805 w3 30834 | ) 4027 ma arro ma 4.005 7 4128 »na 4302
BZmy  oese | |ESmH s | |ES@i oo | |ES@K  oses | |EESms o | |ES@#  oerr | | BEw&  omer | | ESEH owes
n am n s " argaw n s76n " 1543 " verne W Tous7 " 1602
- 15 - 51 - ara - 87 - 18 - 08 - 127 - 18
na 287 aa 3805 "na 30834 aa 4027 na arro na 4.005 ns 4128 msa 4302
Figure 3.2 Decision tree analysis for level-1 (subject characteristics)
E_score
==0
103
E iR 0555
" 210
oo 0
e 3963
| T
sCPA
F.'f‘.'—lu.l"&
o= spar » sepal
=1
az amr
Fig=-L Rt 0 sar
n Teaa
% 8.2
sl & 3 A7
cox
RFLI=0 005 RACI=0.0N2
[ I |
mldu mTlu '!rnluln
=23 =55 =E6
2 4944 2 a4 mE e
BEM 1.7 "EFEME 0834 EEMA DEex
L 70 n {== = n on
'|i 720 ma ;3
(L] ER L) [ 4% Hi= 3959
T = T = =
SGPA sGPA dept calegory admission method
BEAI=0.003 BEAM=0 U2 PEA=0 002 ERAr=0002
e= aGean > sGpan = sGRe0 > sGean Capz, Copra, Capro capn ypaz, typa1 P —
==ET xE8 =9 == 10 == 11 =12 =13 == 14
}-§-3 7% 28 4030 -5 3635 =R 3.805 =R 4236 Bz 4550 23 4045 =g 3500
EZLm 1099 ZTD=r [tk == BEOn 1.007 BEE0n 0.908 BEZDn 0 age EZoE} o7 agur 0839 EZ Oy R=r=]
n 248 n an M ara n asis n s n @ n ar n s7a
W -E3 % 145 L 96 k. 5.7 k. 191 LY 14 £ ne W 19.7
[ 3 TEE L] £030 i FAEIS i 3 EDS ol & 4 I35 Gl 4 880 e 4 0886 slle 3 608

Figure 3.3 Decision tree analysis for level-2 (student characteristic)
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e sze] AREA Wre SAASEY AASH WEES ATt 1)
Bgo] SPARE TY57] A5 okl Table 4.13 2o] Aus

7|2 (reference category)E o] )it}

Table 4.1 Dummy variables for level-1 and level-2 variables

level-1 variables level-2 variables

independent variables categories dummy variablandependent variables categories dummy variable

size <20 r.c. female r.c.
sex
) 20 < size < 40 sizeqy male sex gy
class size
40 < size < 60 sizeqs . . no r.c.
changing major
size > 60 sizeqs yes Cmagjorgy
cGPA <q2.5 r.c. art r.c.
cGPA 2.5 < cGPA <35 cGPAs; natural science Cdpt g1
department category
cGPA >3.5 cGPAgs humanities Cdptgo
liberal art r.c. engineering Cdptgs
first gradegy L . nonscheduled r.c.
admission time
grade second gradego scheduled sched gy
third gradegs others r.c.
fourth rade SAT type
g 4 admission method ypedl
. . no r.c. academic typeqs
native english class
yes nativeqy regular typegys
no r.c. no r.c.
tenure double major
yes tenuregy yes Dmajorgy
sGPA <2.5 r.c.
sGPA 2.5 < sGPA <35 sGPAs

sGPA >3.5 sGPAgo

B =R et R o2 E (1) 7122 F (Model I : null model), (2) level-19] w3}E £33 W4
W 235 28 (Model IT : random coefficient model), (3) level-22] =734 = W £33 2y
(Model III : mean as outcomes model), (4) level-13} level-22] Wils =3 W9} =734 =5 Ha

A o
SANSGES BE ZHA G VY (YARNEY)S Foo] $74

ful

o] £A) oRe} 1 Wl &S B A ATk Z level-1 (AHEEA)T} level-2 (7AE )0
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@ level-1 (AT £F) : yij = foj + eij, €ij ~ N(0,07).
@ level-2 (74 £3) : Boj = Yoo + uoj, uoj ~ N(0,7%),i=1,--- ,n;,j=1,---,m.

o

A7NA g jRA S i3t ifA) DB Ze Pt A4S vehie, g AR £
ARGt HF@eE YeEpdth 383 e+ iAA] 23S 71_4%7} Aot jAR A 7he]
7} BEASREE AAE Vel AR, o] ghe] B4 o] g 29 W] Atk 1w
ot E S R, wo £ A £ B3, 3 J9A 54 9] A0S e
T3 1200= A 2ol Ao WMEES o u|dlir).

o

5+ WA Model II (random coefficient model)= 7|22 3o level-1 (ZIE =)0 EAAHTE T
S Z71% AowA BEARYL o2t 2r)

@ level-1 (2HE =)
Yij = Poj + B1j X sizeqr + P25 X Sizeqz + P35 X sizeqs + Baj X gradeqr + Bs; X gradeaqs
+0865 X gradeas + Brj X gradeas + Ps; X tenurea + Boj X cGPAq + froj X ¢cGP Agz
+B115 X nativeq: + eij, €ij ~ N(O,JQ)'

@ level2 (£ 5F)
Boj = Yoo + s, to; ~ N(0,75).
Bij = Yio + Uiz, uij ~ N(0,75), i =1,2,--- ,ns, j=1,--- ,m.

ANl WA Model 1T (mean as outcomes model)2 7|22 o] level-2 (5744 45)9] EAH4E 1

g 27 AowA] BARYLS 0L} 2ut.
@ level-1 (35 +==F)
Yyij = Boj + €ij, eij ~ N(0,0%).
® level2 (474 $%)
Boj = Yoo + 701 X sexa1 + Yoz X Cmajoraqr + o3 X Dmajorar + o4 X Cdptar + o5 x Cdptas
+06 X Cdptas + vor X schedgy + Yos X typear + Yoo X typeaz + Yoio X typeqs
+y011 X SGPAg1 + vo12 X sGPAgz + uoj, uoj ~ N(0,78), i =1,--- ,ns,j=1,--- ,m.
npz]gt o2 Model IV (intercepts and slopes as outcomes model)+= 7|2 E o level-1 (355
2)3H level2 (£ 445%)9] SAMSES VT 2710 R oA BARHS 123} Puk
@ level-1 (25 =)
Yij = Boj + B1j X sizeq1 + P25 X sizeqz + B35 X sizeqs + Pa; X gradeqi + Ps; X gradeqs
+86; X gradeqs + B7j X gradeqs + Ps; X tenureqr + Po; X cGPAgq1 + Pioj X cGPAqg
+B115 X nativea + eij, ei; ~ N(0,0%).
® level-2 (734 5%)
Boj = Y00 + Vo1 X s€xa1 + Yoz X Cmajorar + Yo3 X Dmajorar + yoa X Cdptar + o5 X Cdptaz
+706 X Cdptaz + o7 X scheda1 + yos X typeqr + Yoo X typeaz + Yoo X typeqs
+7011 X SGPAg1 + Yo12 X sSGPAgz + uoj, uo; ~ N(0,78).
Bij = io + wij, wij ~ N(0,72), i=1,---,ns,j=1,---,m.
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2
2 =1 WL AT oF BEREA Wes SAATEY AR5 AeEoel 2B A o
o 4 = £ ot uz} sirt 418004 A3 4749 EARY i
Aol Axl= Table 4.20] AA ST

WA 71223l Model I (null model)2] A3}oA= Ft Ul 43 (ICC; intra class correlation)©]
oF 27T%E UEhgth olx £33 AFEA N W A7t 4B 4 Sl Y87 Ao Ho) 4
o] 27%elH, Wb A ok 3% BEE wdE 5450 Y5 34 e Aolzks A Y Eith

2o 7| 2R g nE4E A5 HeET S8
o] FA 2= v 2tk WA Model T wlaiA] 5
ZolA 27t 13%9} 8% & F7Fet Ao Jehgdth E
207 w]ekoll HIsiAl 207 o]t 407 wH|TF (sizeq:r)o©l %74]2—'3 T otA ABHET7 s &
T Atk g3 JREEhd-E Wl vlsiA AMAdEhdo] St BARCE FSHA e E
MR RS & Utk =S ujAd o ]"ﬂ’ﬁ AJQnY (tenureqr)°], HFuIE] 3
FHHo] $242, Telm dgelo] HsA BoIF (nativea)S) FNBARS FAROE §
A =L & 4+ Ut o2 AP a3} (random effect)e] AAE HW, gradeq, CGPAdQ,
nativeq1 5 A3t BE A A ADEAT SARCE FATSs & 5 O]D} % ol ¥eE
o] 72} 7}t Aol mx % The 7380 wet o 8HA Apel7t AS2 vl gttt

71 RRF ) 3B AHEA HFEW FYSE Model III (mean as outcomes model)e] 23}
VS Model 1ol H3 278 5 QHAEo] 2 AREL Loz 2Bl A2} 0% SUE
Z74 Aom et 3 A (seoa) 7} Aol MalA BARE foIaA B BARST)
o, JAFAL (Cdptaz) ™ AL (Cdptas)©o] NAsALGN vIHA ZF7H57F o 8HA WA
vebsith 28|32 Z1epd el vsiA A (typedl)«] ZAsE YA =12, dEALA

Model II (random coefficient model)
e SRsge) 2 AREe 152 24
St AR EE 7| B S (reference category)Ql

il

of,

|=°1' ol

A (typeas) S HI8A DA UehdTh. 2eln 7409 FEAR0) 35014 (GPAR)Y A9t A
H7o) 2500l A9uth FAALE fola 7‘«M7V4”7} 7 vehdet.
upRjeto g 7| B e o) wilE4Ea SAAeFe] EA H4ES 3713 Model 1V (intercepts and

ES
slopes as outcomes model) 2] 2y}l F7}3k %%tﬂ’“‘éol Zt= AW EH L 1-523} 2-5FoA Z+
Z} 13%<2} 13% =2 57138 Z1o2 Yehgt). WA adEeso] J So| BolH AL 1|
2= BHE AT EY HuE sizean ) sizeasE AT BE UM Eo] SAZLE TS &
4+ 9tk WA BHFRI 20~40% HT (sizen) S 209 wlwel vlA SARE felshl 2ol
AR5} won), Adsdo] 271845 AR Selal 2RAEST} 2SS & 5 k.
AR (tenurea) WALRY) HHN, 232 FFRE (GPA) &
(nativea) 7+ AR7R WA AN LT S5 BRI} TS & 4 Ark
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A BARSE FOSHA EoH, JATRA LT FEAGo] AAsA L HsA I8 Wad & 5 U
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Aol 3501731 B9 BBl 257wl ARty FAACE FootA =4 vebettt. AHET}
(random effect)®] A5 HH, tF2e] W] disiA BT FAHCE F2 & 5 Ak
& olE WgEol AWt Al vX& A A whel F8HA Abol7t Sl o] sitt

ol IAA APRYP Ay= 339 theufSw4T gAEA TR Y AAET AR FAF
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Table 4.2 The results of hierarchical linear model
Model I Model IT Model IIT Model IV

coefficient s.e.! coefficient s.e. coefficient s.e. coefficient s.e.
intercept 3.92%** 0.01 3.66%**  0.02 3.82%**  0.04 3.55%** (.04

effects level variables

sizeqy Z0.02%*%  0.01 Z0.017*  0.01
sizeqo 0.00 0.01 0.00 0.01
sizeqs -0.03 0.02 -0.03 0.02
grade gy -0.07***  0.01 -0.07***  0.01
gradegs 0.04*%%  0.01 0.04%%  0.01
subject  gradegs 0.15%**  0.02 0.15%**  0.02
gradeg, 0.13%%  0.04 0.12%%%  0.04
tenureqq 0.09***  0.01 0.09%**  0.01
cGPAg, 0.25%%%  0.01 0.25%%%  0.01
cGPA4, 0.39%%*  0.01 0.40**  0.01
native 0.06"%*  0.02 0.06%%%  0.02
fixedeffect sem,ﬂdl 0.26%%% 0.02 _0.30%** 0.02
Cmajorg, -0.05 0.07  -0.02 0.07
Dmajorqy 0.00 0.03 -0.02 0.03
Cdptyy 0.05 0.04 0.05 0.04
Cdptgs -0.05%* 0.03 -0.07*** 0.03
ctudent _Cdptas S0.12%*%  0.03 -0.107** 0.03
schedgy -0.15 0.09 -0.13 0.09
typeqy 0.13%%*  0.09 0.13 0.10
typeqs Z0.07*** 0.03 -0.05"*  0.03
typeqs 0.08 0.09 0.07 0.09
GPAg, 0.04 0.04 0.03 0.04
GPAg, 0.16"** 0.04 0.13*** 0.04
sizeq, 0.017** _ 0.00 0.017** _ 0.00
sizeqo 0.04*%*  0.00 0.04%%  0.00
sizegs 0.07*%* _ 0.02 0.08%**  0.02
gradeg, 0.10"%*  0.01 0.107%%  0.01
grade g, 0.07*%* _ 0.01 0.07** _ 0.01
random effect subject gradegs 0.03***  0.01 0.03***  0.01
grade gy 0.02 0.04 0.02%**  0.04
tenureqq 0.02*%**  0.00 0.02***  0.00
cGPAg, 0.017** _ 0.00 0.017** _ 0.00
cGPAg 0.01 0.00 0.00 0.00
nativeg; 0.00 0.02 0.00 0.02
o2 0.63%** 0.55%** 0.63*** 0.55%**
. 200 0.24%** 0.22%%* 0.22%%* 0.21%**
variance total 0.87 0.77 0.85 0.76
ICC 0.27 0.28 0.26 0.28
level-1 B 0.13 0.00 0.13
R? level-2 B 0.08 0.08 0.13
total B 0.11 0.02 0.13

*p <0.10, **p <0.05, ***p <0.01. s.e.l: standard error.

5. AE
B R AAMYRYS ool mAErEe S4B 2449 AR5 e] 4o Fst Aol v
= JEe BART. 2 Anhe 0o 2

Ehytt} (ICC=0.27).

A, WAESE JHEY WSS A 2% FHFRE 209 ee] 154 20~40% v]gro]

Rl ZelB7basst WA e 1 o\ RN =
A viebset w3 uAQa] ws Adudel, shgustee] $AFFH #2542, 2eln I
wgelol vlshA Aojzgelel el ARSI fe oA A ekt

AR, £BA5ES] AATA WFET 271 ATIAE dA7E iAol WA oS 2ol
47 worl, ARAYS FAGol AASALN WA FASA 1A sk 22l 52
o WA S5APe) B BARSE RS 3, ARATAZ L fols WA tehde). el
7] %‘ﬂ“ do] 350140 St FEYol 257wl APuck FALROR ol £ et
st
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SAASEY BANSES B 371 ATl AL et Ak WA mvEs
+ ENE AR, FHFRI 20~407 0]FHE 209 g ]
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Abstract

The fundamental concerns of this paper are to analyze the effects of student course
evaluation using subject characteristic and student characteristic variables. We use a
2-level hierarchical linear model since the data structure of subject characteristic and
student characteristic variables is multilevel. Four models we consider are as follows; (1)
null model, (2) random coefficient model, (3) mean as outcomes model, (4) intercepts
and slopes as outcomes model. The results of the analysis were given as follows. First,
the result of null model was that subject characteristics effects on course evaluation
had much larger than student characteristics. Second, the result of conditional model
specifying subject and student level predictors revealed that class size, grade, tenure,
mean GPA of the class, native class for level-1, and sex, department category, admission
method, mean GPA of the student for level-2 had statistically significant effects on
course evaluation. The explained variance was 13% in subject level, 13% in student

level.

Keywords: Course evaluation, decision tree analysis, hierarchical linear model, interac-

tion effect, multiple corresponding analysis.
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