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Abstract

Student feedback in the form of teacher and course evaluations are collected at the end of every
term and stored on the university data banks. While this system seems convenient, it is also
problematic particularly if teachers want to improve on specific aspects of their classroom instruction,
but are easily discouraged due to the large amounts of data that need to be selected and analyzed.
Therefore, we suggest an alternative approach of collecting student data during class time.

This research explores the kind of data instructors should collect from students during class
time and how to use this data to better understand their attitude and behavior towards a particular
class. This research consists of 4 stages:

1) Executing an easy-to-use student survey focusing on: the student’s purpose for entering

the university, their feelings about the university and their vision for the future.

2) Using the answers from the survey during class time to encourage student participation.

3) Executing the student’s evaluation of a class and analyzing any relevance between the

answers on the survey and the evaluations.

4) Using the data from 2) and 3) to improve classroom teaching.

The data collection during the appointed class times occurred over a 2-year period and the results
showed a strong correlation between increased positivity in student attitude and behavior, and
improvements in the teaching techniques that were implemented. In closing, we propose establishing
a system of collecting and connecting small amounts of data from classrooms in order to facilitate
improvements in the quality and delivery of our instruction.

Key words
Students’ understanding, IR for education, Connected data system

E B

KEBWE L 2B bDT =7 (Ev 7 TF—4% LM 2EMAT 57001, HraTirs 24
DOWFFIMBIEEIL S, S50, T—FE2REIENT EBNIE. ZOHEERIPHABZ bIThR TN
B 5R0, ChTRIZBESKEIIT -2 ErZ) L0 HHEOHERAZ{ LT LEY, £2T, 2%
HIZIEETE D KO BT =% (RE—IVT—F LML) %295 L 2B XE5bENIE, BEIGENHIEIC
HELOTRBONEEZ, MPRICET L, 2I TR RO 4O TR EZED. £ DRERDHMT

EBRET -1
AL AFEBERRFEADB, BITIEFEROEE & - 7o ERRICE 2 50 2 BRI A BZETITO,
ZhEilskd 5,

B. BMOMGEREREMTEMN U TREANSIMLPTCT5ELEbIT, BoDITHIZBET 5,

39


https://core.ac.uk/display/84425238?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

FEAMER, NEYIH &

C. PR ZSEN L CREED BN A NS 5 & & bic, BMEH &M S & TH S 02k % 4>

rd 2,

D. B, Ch o, %7 7 ZADZik 0% ffed ., B2EdeE i 7ol 2845,

QAEMOFE TR S 20, FAEOBREFMIZ L2 ~EOFM A2 & &b, %7 5 REOFEE
fili g% 2 ENTE, BREIEEITM I AP ST - 7c, SO KD ITREMTIEETRE T, ¥4E
BRI DINS 18T — ¥ ZHlA A DE Y A7 4 (connected data system) Z/ED EiFhid, JEW

IZEE T OREDYENARRITIE B,

F—0—F
FHERR, B IR, T 7Y AT 4

T L &I

PERIMEOTHRBERERE NP SIRE - 12
KEWCBI 2HELRFIT, KEOHEH O EHK
HDIHO FD PRAEYEE IS T 2RI L B
PR A G RS E 5 ST Ly RO B
TH 5 EHRREO LIS ERK D 2D H B,
CDJERICZII. REFBBEOHORIANH O, 2
NEEDOLHIITHBE LT MRS REE
BoTnb, TOMROHFEIEL D E LT,
HEEHINTOEDE, TI/T4T75—=V
7E.H¥EIR TH B,

TIT4 77—V IKETRBSA, C
CHEDOHICHARIIBASINTEEDO KETHE
ESITbh b Lo -7, Zo#fET, 7
54 75— TR TV YT =Y 3 v
N— 2B ANTRETH L EOFETICT
5o LU, TNRDTH B, 7757475 —
= U7, SCF D EAESTARN . REBIAYIZHL
DMEGFETH O, BEOXIRD T TH% 3B
RAEINDS Z &M Th B, FRTEMR LT
BRoBnDlR, REOHRELZHIDODEL
THA, ZEADBETHD, TOIHITE, 2
EMOTPEBARTH B & EbIT, BERIC
KA UIROFENEACORREEZ 2B D
BENTEE SO, 2F D, BRERBNICIT
TIT4 77—V 73R THDTIERNE
OHFRNEETH 5,

—HIRDOBRZFE. T/ T475—=v7
k. KETEENZDOTH Y, HEOHKSE
2 Z QBRI E LT 2 72 0ITIE AR b
DEFHENTNABY, D, HFRFEE-

40

TIR v —%3H L, BrDT7—7 DL
LI O > T B, 20 IR IZ LTI,
A5 OBl R R E A IR 2 &
KeBID, RKEEEDT R —I A v b ~DE
FEAFICIE > T b, L L, HBE~NOEHIC
FHEBZ COMBIRTH 5, Thid, HEM
ZOF—s 2R L TRELEEKAS L L
E&. T — 7 EHFF O D T & v
ThHy, FIcEZETICEZL DM &S %
BHIEMoTHD, 01T, Hr OREITTEM
TEHDITEF T EMABZI L TRE SR
WZELHD, HBITE > THEMITE > T3,
ZIT, RETHEE LML 27 —% (Ey
TFE— EWES) IZHiB DTG, REHIC
AT REE DO AFEEP RENDOFNIL &
2T TF—% (RE—ITF—F EEL) EiEH
LB EREDO HRREZDT— 5 22TDOH
BTkfEI23%27FT9y RF=F7 Y X5 L
(connected data system) DHEZEIZMIIFTDHE
EEWFIE 24T - 7os

5 A
(1) F—9REDCT-HOBRERBDEELF
EDHBNIKE

FHMED DT — 7 ZWET EHE L
D3, BEEEBERHTH S TAMFELD] TH 5,
COBREEABALZOIF, 1EROBMEFIHTS
12, BTOEROFELEN ST — 7 ZNET
X, TOSWIT & » TER T EPHY T & DFf
PEEUBTE, Th TN ORESEEIIKRITS
CEMTEBEBRIMSTH B,



ZEYUED 712D D Connected Data System @ FEEEIZ [V 7 FERERFTE

FEERIH I3, REMRT —<THbhHd, I3 2

= —vavEMBUCHCOKEICHEEZ YT,
SIMDBEAMAN T, TORETINEST S
F—y ELTEZDIF. [AFEE. [RK¥
~NOWFE L [BIHED K FEANDE || [RHERTE |
(TR~ DR [HREANDOHEG | 1 ETH B,
ZOMA I, BRI S VEREDZE TP
BRIEDOXENRKE KB IEDI I LT/ DX,
CORNEZBRT 2HTEMI D> TEh
5TH5%,

F— 5 DB H 1 - T, FAICE gy
W 72lETH 5 2 0. T — 7 a0
THIEEEL, WAL EDEBIIRE,
EC #—F (#id) TIFA B LS 1T L, RIT
BRB7Y y H—TOF—FNEOELS S, &
FHEMERT 2 7)) v A —ERDTNBI2DIT,
WAL EnIFZEDONER M, o4 LT
Wb,

2 F—IREOEKRMEFHE

F—ZWBEITIFH LIz0N, 7Y v 71—Th
5o HRMIZO>OTREH TR LS FAEREED
BRI RS EMTIBICE > T 5, BR2k%:
BLTT + —<IVZEMT 3 E0 S EES T
REOFHRAEES RO TEENIERIZEZ S
NBEIICTR LI, 70 v A—Id, ZOHT
AR A RT  EMTE B2, FAITH
FECTH D, MEEHGT 2EEREER SN
Mot, TOMMICE - T 5 2DFMK &I
WIZHRMZIRD, TOHd XL — X RERE
B &5 5 72,

—fRIZ, 7 U v A — R OB £ K 3
BELTffibhTnsd, flZIE, HEORTH
BICFENEZ, ZORERWATER LSS,
BEAEDL LVIETHEHSATHS, 20
LOBMHEEERE Y, PAEROT -5 %
IVAES 5 72 DIZIER U1z,

Q) AEXMROFEHHE
AT ORI RN 2 U7 2 4R

41

MZm U T, B, shEh 1 ~24Th-
720 T FRIPELR T L1127 - 72, AAS
O¥HERIFIROBY TH 5,

O FH26 (2014) - OFH27 (2015) 45

AR 1614 AR 1724,
BoFR 484, BAERh 454,
Co¥Rb 934 CoRt-118%
DRk 1124 DR 1044
E R 9244 B2 Rb 914

@) EC h— FOfER

EC 71— N3, #ELHEOMEEED 5T
BRINICS DT, EFHITETORETEHIEH
HHLTWAEY, 20 EC #1— RiZid. F4n
FHiT 5 8 DOIHEMREN S &L BT, HE
ANDOFEPBIABNRE Z EMTE S XD T -
Tb, IhERERICEINL, ZENFED
BREIIOLWT I X Y M EMNT, ROBZERLG
R4 Ici B LTS, 2oty MEsEsk
EOHMEAEL S § 520, FERWICKT LD
EEZATVD, THiE, HEEFAEDIT I 2=
r—YaryD—o2ThsI DM, FHE—A
— ANDTEEEBEDBED TS &0 S AT
L6 THD, ThaeBuonicoid, FEE
HET2hT, HoRFKEBIRDTES L&
DA% > ThB Z LIk nihoTH %,
RPID D B & ENE D - foFE S EE
RBICONTEAPEEEZIBNRE L HIZ20,
ZBE bUGEINTL Y, 2D EC #—F
ZIEH U TERFEERAFENED X HITZ T -
TWBEDEHED | HEROREFE L RO R
Z EFTuns Z EoBERIT L,
B AR ERKF OV EMEE RS
DRBEA /XA LTS,

HAERR

I. JUyh—TORER
© R

SR REDIH T 2 o & H D
Zhiw, EOROMGHEED 5 E5190%1C



FEAMER, NEYIH &

BoTWWb, EFFEIERZHENSITED
b > T, Mmoo R HGZEHHI80% % HD T 5,
@  AFEEhEE

2 EM DK FR D 1AERED A2 7R L
oD, F1ITK 3,
LRI TWBE X IT, KEERIZA-
TOANFEDNUNBEBLITHBDIF, A¥FEED
FRTH B, EFFHIBOLTIR, KFITAY
TEWoeh o, PHEUEE 5, C¥FR
BT, FHICE A0 D340% %2 5D T
%o BRIIZIE, BBIICRFEERC, AFL
TV BEEIRFIZ0% L,

® WEARE L TORERY

TR OMESE LG TREEZZEATO S0
IZONWTRLEDN, £21015,

R EAT - 15 R E¥FRN AR B
2R E DR, CHERIOMICBHEI I A=
EMRR SN (F(4,831)=53.700, P<.001),
E %R A%¥FEL B2ERHI. DR E CRHC
AT, REEFROBE LTI THAT
WBEENZ N Ebhot, 72, BIOH
M 513, BEEE SR U2 RERBIRNZ W ER
Tld, FRAED OB TR 2D 1
EDOMEMNEL L & EDT, Thid. A¥REBRE
HEbHET 2o L0, FHEOR
KANDORMPEEZER L B 2 EMTX B,

K1 AZEE
g PRk 264F PR TAEFE
RFDGBORE] oy [OORFRS RFDGBORE] oy [ORFRS
WA S F2| B85 o 72| s 5 (BT R IRRICA L) & GF (IS A 72085 o 72| gl O T AR T RIS L| & 6
»no »no i no »o »o i )
P LS S . 81 26 18T . 9 | 44| 166 361 . 30 126] 93] ___ 451
E4 ] 32.0% | 9.7% | 5.9% | 30.9% | 21.6% | 100% | 36.8% | 8.0% | 6.7% | 27.9% | 20.6% | 100%
P . L Ml . S e SO L 8 . L Ui . el .. 17y 119
T AT 4139 T 9.0% | 7.19% | 31.6% | 11.0% | 100% | 51.8% | 5.3% | 8.2% | 24.7% | 10.0% | 100%
gy R L Lo 0l . Ll . 81 .. a1 . L L Sl . L 61 . 3 |
#4| 36.6% | 7.3% | 0.0% | 36.6% | 19.5% | 100% | 32.4% | 5.9% | 8.8% | 35.3% | 17.6% | 100%
Compp B T A 61 . L N 811 . N Bl 61 . A B 87 |
T AT 869 | 14.8% | 7.4% | 21.0% | 48.1% | 100% | 27.6% | 14.9% | 6.9% | 10.3% | 40.2% | 100%
Doy LB EC U Tl 2] . B Ml 381 CH B 2 200 . 181 . 81 |
T AT 4299 T 11.0% | 7.7% | 13.29 | 25.3% | 100% | 40.7% | 6.2% | 6.2% | 24.7% | 22.2% | 100%
gy R L 5 2l “ul 9 . L3 L [ 2] 81 Il ]
B4 224% | 5.3% | 2.6% | 57.9% | 11.8% | 100% | 12.7% | 8.9% | 2.5% | 54.4% | 21.5% | 100%
*®2 BECERLTOXREER
S s PRk 264F PR TAR B
i < DU [EpoLb] &5 IB(ZS| L, o | #K DU [EpoLb] &5 IB(ZS| 0 o
2585258400 [Bbrun|BEbin 7 T 25 -5 |25 FA00 [Bbin|Bbmn "
B 23] 81 . CEN Bl . 8| 424 w2l 821 . 29] .. Ll . 3| 4z
4| 59.7% | 20.0% | 8.3% | 3.1% | 9.0% | 100% | 61.2% | 19.9% | 7.0% | 3.6% | 8.3% | 100%
PE I 2 R 2] . E R L B N S| . 1 N 6] . 166
#4 | T5.5% | 16.6% | 3.3% | 1.3% | 3.3% | 100% | 76.5% | 15.7% | 1.8% | 2.4% | 3.6% | 100%
s S B 0] 5 0l 1 EL 20 81 . 0l . 0l . L a2
T A 59.09% | 25.6% | 12.8% | 0.0% | 2.6% | 100% | 76.2% | 19.0% | 0.0% | 0.0% | 4.8% | 100%
Compy EEHL 10 Bl . 81 . N 1 Ml Wl . a4 . L 61 . 2] __. ]
T AT 736.50% | 17.6% | 10.8% | 6.8% | 28.4% | 100% | 24.7% | 31.29% | 20.8% | 17.8% | 15.6% | 100%
Doy LB L L L N 0 81 . 2 i . 9. 5l . 18] . 60 |
#4 | 31.8% | 32.9% | 17.6% | 5.9% | 11.8% | 100% | 36.7% | 18.3% | 15.0% | 8.3% | 21.7% | 100%
By B 621 91 . L S 1 Bl 2] Bl L 0l . L 67 |
T A 8279 | 12.0% | 2.7% | 1.3% | 1.3% | 100% | 77.6% | 19.4% | 1.5% | 0.0% | 1.5% | 100%

42



ZEYUED 712D D Connected Data System @ FEEEIZ [V 7 FERERFTE

COXHIT, AYRTRIEEEEZ, KUTA -
T RFITAF Ut R 2 0 o1z LT
CoER T BRIRP R AN DI & K
L FRICHB S BOREBTAFELTOS 2 &N
Db, o, EFFHERBELRL RO
DIREDENRFEITRAFTE T, IR
KPS L TE I EDREMNHRARN B,
@ AFHROMG

AZEBRDORKEOHRIT, £IITRL T B,
X3ITREhTHBE LI, [EFES LWL &
[Bhoic] E0SRENDEHEEREFR>TH
BB OHEE B HBE OO IXA¥E O A TH
D, CHERFTIRIIF N O PP IER 1T
5T 5, ZRINIZH AEBROREEEEN

TR Z TV B2 HI30% U FEER 37, RF
AN BFIS0BFEL TN B, Zhid. K¥EL
TOFIERDEE P FE RN DB S D
IMZJROTWRENWI EE2RL TS,
® IhhrooHsS
KEANOHRERZFITRFETEDX I IT LT
WD EFWICHERDS, £4TH D,
FLITREATWBE LT, RT3 2]
L 2B TR N & 78 A R 25 % TRAE S B I
EC 0] S0 FHICHF AT E TRD
FH BRI AFAE L. FRCHZR > TR L
FHB20%HIET 5, BEOHERIASLT ¥ M
LD EDIHITIE, EEANDOHjIA & 75 B E M
WBEEEZOoNBW, ZLOFRIZENANES

£33 AFRORFANDHZR

W SR 264 PR TARJE
RS o relesgs|, L larnlmony| & ot | R worleses U0 laen oy & o
o B 42]  84] 128) 53] 10| 27| 44| 80| 99| 128] 30| 138] 18] _443]
4 | 0.5% ] 18.9% | 28.8% | 11.99 | 24.8% | 6.1% | 100%| 6.8% | 22.99 | 28.9% | 6.8% | 31.2%| 4.1%] 100%
A B 23| 48] Al| 18] 18] 9) 13| 12| 74| 51| 10| 15| 4 166]
4 | 15.0% | 31.4%] 26.8% | 8.5% | 12.4% | 5.9% | 100%| 7% 44.696] 30.7% | 6.0% | 9.0%| 24%] 100%
gy Al oy 1T 8L el ALl 5l 3] 81 3] 12| 3] 3%
A | 0.8% | 22.0% 3179 | 1719 7.3% | 1229 | 100% ] 147% | 8.:8% | 23.5% | 8.8% | 35.3% | 8.8% 1009%
coppg B 6 3] 16| 13| 40 3] 81| 7] 10] 15 2] 50} 3] 87
W4 | 749 3.7%)19.8% | 16.09 ] 49.4% | 5.19% | 100%| 8.0% | 1159 | 17.2% | 2.3% | 57.5% 34%] 1009%
Dy B 6] 16] 26 10| 30] 5 93 4] 8] 32| 6] 28] 6 79
i | 6.5% 1729 ] 28.09 | 10.8% | 32.3% | 5.4% 100% | 5.19 | 10.1% | 40.5% | 7.6% 20.1% 7.6% | 100%
paagg B3 8] 2] 10| 18] 5] 76 2| 4] 2] 8] 38| 2 T
A | 5.9% ] 10.5% | 12719 | 13296 [ 23.7% | 6.6% | 100% | 2.6% | 5.206 | 28.6% | 1179 | 49.4% | "2.6% | 100%

R4 nhonES

o TIR26TESE PIRZTIESE
Lo PR TR o | KEE o] & at (Lo P IR oo EE o) & at
PO = S N [ (AN - (L2 T N L ST 181 81 931 4
d | 3519 | 16.5% | 24.8% | 16.09 | 17.69 | 1009 | 24.9% | 19.1% | 25.6% | 8.6% | 21.1% | ~100%
A B STL . 7l . EAN il B L 2 S ST . O 200 . 13, _164]
WA | 25.9% | 11.0% | 25.2% | 29.0% | 11.0% | 1009 | 28.1% | 22.6% | 28.1% | 12.2% | 7.9 | 100%
el 3| 3| | s 1| @ u| o s o 8|
4| 3109 | T1% | 31.0% | 14.3% | 16.79 | 1009 | 41.2% | 5.9% | 23.5% | 5.99% | 23.5% | 100%
copy B 281 U A 61 __. 281 (L2 — 81 . ul Bl 31 21 87,
id | (2959 | 12.8% | 20.5% | 7.19 | 29.59 | 10036 | " 9.296 | 27.6% | 26.4% | 3.4% | 3339 | 100%
Daepy LB 0] __. sLL Ll - 81 . L 92l Ul . A L B ul L2
WA | 10.9% | 33719 | 28.3% | 8.1% | 1859 | 1009 | 'i7.% | 28.1% | 21.8% | 6.4% | 30.8% | 100%
L AN 8] 2] . L 61 ___ Ml A L 61 Bl 81 . L 8]
5| [36.8% | 15.8% | 21.1% | 7.99% | 18.49 | 1009 | 34.6% | 7.1% | 23.1% | 10.39 | 24.4% | 100%

43



FEAMER, NEYIH &

Nz,
©® MR B AR

1 AR O BUE DRI X 2 AR A B
TAERM, £ TH B,

AT EAT - 7oA Ry A%¥F « B¥F - C
FE e EFFEE DR OMICIIMEANICH B
RS (F(4,790)=4,592, P<.00D, A
R BER e CERE - EEFHIDERHTH~
TREANDALEZE L T BEENZ N &N
bhotc, TDXIIT, BEANDALITHLT
MBIl & [P LEzI2-H] 24D
5 &L 13IE EDER G609 D FEDMEFEITA
REKR LTS, BBEAA, TOEEIIODNT
EEAH 2 E-BS M, 18K E VI ek L

bR B I FA T2 B OLEDMEREEAN D AL % K
CLTWaZEERLTLS,
@ 1HFROBEEDOHER
ANFEHEOEEDP A LOPTORELE LD LS
R -> T E0iE, £6ITRINTH S,
AT AT - TAE R, AERIEB¥E - C#
Bl o D22 - E22Rl ORI I IcEER %
MRS (F (4,771 =1,833, P<.00), A%
FHI B2 « CARL « DR » E2ERhT b~ T
KRFETORIENHG ORI > T B &K
CTWBEENZNT Enbh o, AERD
BN, HAOFERIZEL > T B &L T
5 E. FIRERIC#E S0,

x5 RBEANORRRE

R R4 FRATAEE

wme | AL g’abé:i) %5‘ %<%ﬂ P L SO A g’abé:i) %5‘ %<%ﬁ P—
ZH9BI 255 EAsy [BbihuEbisn Y ZH9BH 255 EAsy [BbiuEbisn Y
PO ST 841 1281 601 . T 8] ST 1T 18] . 62 .. 59 | . 438
El4 | 23.5% | 35.9% | 16.8% | 13.2% | 10.6% 100% | 26.7% | 29.5% | 16.2% | 14.2% | 13.5% 100%
P . | . | . 3 4l L 691 .. N 81 .. 2 ... ul . lz | . 166
& | 31.9% | 31.9% | 20.3% 5.8% | 10.1% 100% | 33.19% | 28.9% | 16.3% | 14.5% 7.2% 100%
gy R Ll . ] R L 4l 2 9. L N L Tl 31 |
HA | 375% | 35.0% | 12.5% 5.0% | 10.0% 1009% | 29.0% | 25.8% | 16.1% 6.5% | 22.6% 100%
Compy B 181 . 3B 2 9 . A 801 . 2 2 N L 1y 86 |
ElA | 22.5% | 41.3% | 13.8% | 11.3% | 11.3% 100% | 31.4% | 24.4% | 16.3% 8.1% | 19.8% 100%
Dy LB 181 . | . R Ll 6] . Nl 181 . Ll 2] . Bl Ui . 2]
HE | 20.0% | 24.4% | 21.1% | 16.7% | 17.8% 100% | 25.0% | 20.8% | 16.7% | 18.1% | 19.4% 100%
gy L 3 - ST . 1y __. L S L 81 .. ST . L 6] . 9 . 83 |
A 141% | 47.4% | 14.1% | 21.8% 2.6% 100% 9.6% | 44.6% | 15.7% | 19.3% | 10.8% 100%
k6 REOHZ

S s R 264 SRR TAEHE

WS [ AU TEboLe] 25 [RCZS[ . o | WS [ AU [E552b] 25 [RLESI[ 4 o
ZHBH |25 Ak [Bbiuv|Ebin 7 ZHBH |25 Ak [Bbiuv|Ebin 7

PO S 65 1341 . L3 2] .. 89 398 . 8 18] . LA 2] .. 46 | 383
HE | 16.5% | 34.1% | 19.8% 6.9% | 22.6% 100% | 22.2% | 38.6% | 20.1% 7.0% | 12.0% 100%
Ay B 61 . L L 0 18] 189 . L L Bl L T] . 156
HA | 25.9% | 33.8% | 20.1% 7.2% | 12.9% 1009% | 19.9% | 49.4% | 22.4% 3.8% 4.5% 100%
gl ol ol sl | sl 5[ o] rl el af
HE | 105% | 28.9% | 26.3% 7.9% | 26.3% 100% | 17.9% | 35.7% | 25.0% T1% | 14.3% 100%
Compy BEH Tl 2] .. L 4l 8] . 671 . Bl . 28] . L 9 .. Wl . ]
HE | 104% | 32.8% | 23.9% 6.0% | 26.9% 100% | 16.5% | 29.1% | 19.0% | 11.4% | 24.1% 100%
Doy LB 3 2] . i . Tl L LN S S L 1. 0 5 |
HA | 14.7% | 36.0% | 14.7% 9.3% | 25.3% 100% | 38.2% | 20.0% | 18.2% 5.5% | 18.2% 100%
By LB L 2T . Bl o Ml [CHR Bl 2T . 00 T L 65 |
G 9.5% | 36.5% | 17.6% 4.1% | 32.4% 100% | 23.1% | 41.5% | 15.4% | 10.8% 9.2% 100%

44



ZEYUED 712D D Connected Data System @ FEEEIZ [V 7 FERERFTE

I. EC 1— FD#HR

EC 77— KNiZ. Evaluation and Communica-
tion Card M L7726 DTH O, “FHNKIRIE
Z8WHHITOI - TFHT 5 & & biT, BHED
BEPHE~NOHEMEEEAL D TH B, T
NICEBE MR F 2T & RORHICEHT 5,
C DA — RIIREUEEE R A 7R AED S ff
AU, HEOT — 7 53 &7 > T 57,
BRI 2P 264F 1 & 2TAERE D EC 471 —
NOIHHOEE S ZR LD, £TThs,
RS, RS ZH -S| o3 di~ T2l %9
Bbzin] ©05ICE->Tha,
HTICHoNB X5 IT, BAEZREELLLE
OIHHDFFE MBI THIBNEDD, BZ B
MO T, KEOBRMNBE I -7, ZL
T BEMEEOFFSIF2.5Z L 18> T B,

CNERPERD ST - TE I BRETOFLE LT E

Eboiil, Thid, FENZ oRFEITH
LT—EDFIA L TNWABI EERLT B,
F/2, U7 S RCBWT 1 HHORENS
5 A HORHEE TOFMMAEAED K 5 I/
AR LEONE L TH S,

B 1ITRT &5 IC, REREAETITONT
SO AR SN B ik, BEADEN
L ORI T 2 EERMA I ABH#AL S
DEHRTZEMTE S, ZOMHHMLRERD
BEBBLFALTH B, £, EC 71— FiTik
(DR -t &y - 7oty RO, [H#HY
HE~NOEMBLOEH| L) 2 >0 HML

WD B, Zho ORI B T 3R &
D FHE— N 720 OPECFHE R LT D9
8Th 5,

®T BEHOMETEHS
N BZED ) BhHE . JEOER | HE
il = Hi WA IS
e | o | gt | ko | mmas | mELeo | PO s | e | BB
BYIE | BTk | Bk [P omok | Ebs -
AR SRR 264F B 2.45 2.42 2.28 1.94 2.34 2.45 2.39 2.38
I et 2.44 2.42 2.34 1.82 2.34 2.60 2.36 2.45
- SRR 264F B 2.58 2.58 2.56 2.05 2.46 2.64 2.48 2.59
I et 2.40 2.39 2.31 1.93 2.24 2.43 2.31 2.37
Cop SRR 264F B 2.34 2.31 2.31 1.93 2.20 2.35 2.25 2.28
I et 2.45 2.44 2.36 1.98 2.33 2.41 2.41 2.44
DasE SRR 264F B 2.33 2.28 2.28 1.7 2.27 2.41 2.25 2.27
I et 2.42 2.35 2.34 1.95 2.34 2.40 2.34 2.38
- SRR 264F JBE 2.39 2.38 2.38 1.7 2.44 2.49 2.39 2.40
MMET 2.38 2.44 2.33 1.67 2.39 2.60 2.40 2.45
3
m1[oH 20| m3EEH m4@OF 511
2.5
2
I'
1
BLi[0) B N KEOBR  IREY wae
KRS *%ESZOJ H%F'Eﬁb‘ %?Ebr:u m(:ﬁor: NEEC BRo  EERE
B BHr RO o B
X1 1B, 5EEF TOFMENRIL (ER2TEE)

45



ALK, NIEYH A&

L BITRT LDz, WENHMEL IO T,
XTI Z BEEE Z S TROFER i,
X FHDZ VFER E 2 5 TR OFERIRRARN
%,

—J5. BEEHME OO TR VR
KO b O REDH B, BB A A,
BENFHEIT & > TS E TINS5
BA3. RIENRDIL 5B, 12720 RIGENESE
LU TR HE I3RS EORE T TR
ZNERRTERODOLHETH b, HFHD
IR 9 1ITR LTz,

E£IITRTEHIT, BERIEDFRHIZBLT
. PERTHEEDOREHZIEHRITZE> T
5, ZOWRMIZ, PES &I TE LK — FTHE
BT ARBIEICTE - T MRS REREME T
bDER B, RIFEDOHEER SO LRN

K2R TRDEN S,
z =

FREL0AE D RFFHERERITIRE > 72 KFOD
BEYEIZ, LEETH 3 KREO RIS
BOHIEILE > TWBY, KFICAS I EMEE
MeT b - 72 S 18 A T 5L s K
LR O TEAL S B RF O E P, T
DORFUEDOEX K OHEIZ DN TR, KREFK
DFELCBRTHBY, 51z, HRZHO K
RUEOTNEMNT 5 L& bIT, Z0HhD
JEEIZ & 52 R¥FEE QBRI AT 72DDT 7 b
77 L DAL D FEE A R AR T B9,
Z O FHERE T [T 72 AR D KFEE OEFE
Fomnid, GBRFAA TS TS Sh. Hibh
EORNE EIT K - TRFERZDHESENES

&8 EC »7— FOBEBERAEOFHIFH

Tl 2HH SHA {mA S
BE | mm | mE | T | R | B | s | mE | s | e
AR V2645 | 35.8 6.7 24.2 6.6 29 5.5 19.9 5 28.9 7.3
FIRTAEE | 32.3 3.6 30.4 3.0 29.1 1.4 24.6 3.1 29.0 7.3
B2kt V2645 | 39.6 10.3 33.9 3.4 38.5 9 30 7.8 40.3 7.8
V2T | 27.0 3.3 41.5 5.0 35.5 6.8 30.6 3.8 28.3 8.9
C 2Rt TR264EE | 22.9 5.1 23.8 2.9 28 3.2 22.1 4 26.9 3.9
V2T | 23.4 4.5 23.2 1.3 29.8 2.8 26.8 1.5 23.7 3.5
D2kt TI26AEE | 22.4 5.3 22.7 3.7 30.8 5.7 29.1 6.8 24 2.5
FI2TAEE | 26.3 0.1 31.9 3.3 46.0 2.9 34.2 2.1 32.0 6.8
E 25t V264 | 30.1 4.5 33.5 2.2 50.3 1.4 34.2 2.7 43.1 4
FIRTAEE | 29.0 0.0 34.3 0.7 41.6 0.6 30.8 0.8 32.3 0.3

%9 SFHOHBKSR

N2 WA 574
| wm | mawes| 1@e | 2@H | smEE | smH | sEH |, | PIREY
AR - 264F 167 5 25 13 8 9 12.0 7.2%
V-2 TAE 172 5 7 12 14 9 9.4 5.5%
B2kt - 264F 48 4 2 6 7 6 5.0 10.4%
VR 2 TAE 45 7 9 11 10 17 10.8 24.0%
C 2Rt -k 264F 93 10 13 13 12 14 12.4 13.3%
VR 2 TAE 118 20 19 17 15 19 18.0 15.3%
D2kt - 264F 112 12 20 20 19 21 19.6 17.5%
VR 2 TAE 104 17 23 30 40 32 28.4 27.3%
E 25t - 264F 92 8 5 13 6 12 8.8 9.6%
VR 2 TAE 91 10 3 13 16 13 10.6 11.6%

46



ZEYUED 712D D Connected Data System @ FEEEIZ [V 7 FERERFTE

LD E /I VIRBITIE > T B, LML, 20
BILRHIN IS T, REHE o WSS
DA I BEWEDOFHIIREYUETH
D, TDES>PITIFEEORIEN LT TR
(Bl EDWATH B, DA DEEDN
HIKFRTHAE S0, AR 7R B &%
BT 2ZEILL->TDSE, WEO—H0EAH
INBEDTH b,

COZENSTRZE, FHEDVBIIN - TH
BEBAL, BEOWELBBRT LN, 20
KFFEURORA L Z, 200 E b LI
REYCEOWI A IRYD . I FEEOIHES TR
ZILBT B LT T, TOPTHEHLIZD
MIR TH %, IRDEZT . REZEELED
MM SN ENTE 0, O WETHE
OHEMRIEMSEFH SN FTRE DY RFsh,
BRED—FIZ IR 2EMICHET 220 57—
EMNLD BT - 7o, ME, KFD< R —
VA Y MANOBEERDEEEIC B 5 o8, BHEAN
DIEAEVH S S, REIHY IR MiEH
INDB LI 5T, IOIT, FHICHT IR~
BT — 7 #PEL ., IEHL LS &5 kED CIRP
(Cooperative Institutional Research Program)
AT LB TIRY O h e A O BllG
IZ& - T, ZOWFEMNMEES N,

Ml EHORFETHNESNI IR OTF—%
ZEHALEDY EEZ, 20Tz E2IiT-7, L
MU FhEh oFFn~OERHRTEE .
FIFH Ulc R B bism - 7o, Fi,
Rtz 7 — 5 E LEERO b ONWFAITH O |
BRGTOT— Y DOAFRELOL Ebbro
foo BEUE R, BT PO T — Y 2IEH L
THDIENEREDNIT N, 2D RN, F¥Ep
WTF—FE2NETET AT 4 TITH - 12,

ZITRARELL 2OHNSEERTE, —D
3. WHE LA D7 — 7 2 EBHC Bl s E 5
LTk - THATL 2REUHEOHETH O,
b2, PEEEFLMEEI T itk -
T—EREBICRZTL 2HETH %,

47

[7— & oEHEERA RN 5 s T

INE, T 2R L ERIC A 288
Thbd, COT—FIWEFH LD TS,
AFHEBIIHEHTA I &Itk - T, LB E
DLEFENMIITIR 0, B ORI E G| X
HeoEhTxsd, 9. K1 EE£2ITRIN
TWa&HiT, AUEHIT4HITA¥LTL 3
YHTHEMN, FRTEICAS Lo Nz T
WA RPHMENEIE B ENGh B, FERD
B2EA WA CRENIC R b P NiE, 2D &
I BEHMNTSER S 0O F TR R
bbb, Floe AMELIERENFE—FLTIH L
FHBZ AT 2ER bANIEZ ) TRVE
BoErEdT 5, I5I1T, HELHZ SN TOA
EHENHIZ CERHIB O TR AEBORE
IZXT AHIR S L0, ZOMIZE O TIEEE
WIS G AR O BN Z S FAES 5 & &0 -
720 BEEUT, ZORMIFNTEE LTI,
BrLit-TENS EREANIRITH B Z &
bbb, o, BUEZT TOARENAMTE -
THMTH B EE U TOBFEREH UM
WZEHbKERYavITHB, — /T, W
BAHEVIZSBD S PRI T 2 LA A T
WBZEP, ENEMOAIZEES EETH
BTHRZALI LTHWDE I EHELS EN S I,
Z D FENORERYE O M S P — RS ) s i
R, TARREDEE I LT & h D3R
ZLTELWEDY T FIVTHEH S,
EBITHIA X T EDENEMA TS &
Wr U C A &2 L, 4 4EMTORMRRZE AN
DERARIRE LI KRFR, TV 7 FI)VE HER
IZZF ISR NIEEE S0, BEEET T
HEGEA AT 5 KRBT E 5 Ty LARRD & D%
BEBESERO LB AIEKT 5 2o ERICE
FREDTH 5B, L. Thyt4iciibh
TN EE2REPICHiHcEonsT—7%
(RE—IT—=%) 3RLTWSE, ORI,
Fer BREUEOREERE—IVT—F THA
5 ENIERNEDRS B ZYTH 722 &b
RLTW3B,



FEAMER, NEYIH &

CORBEHEICYGET 5 2 L3, BHDXE
Thb, ETH—ADHBDSITRLIFTE U,
bbA A, YT EERETORS D OUEETH
HBIENTEDE, Ll WAL HRIZIE
HE M OO E L TOMIERA]R ETS
%,

[—EWARBRITIZ N O b3 5 BEE D 14

BEUSHITHNEITRALD 2 &3m0, 14E,
QIEETF— 7 RS ERD Z EITX - TYEED
HENHSPIZHLZ Db H 5, FROAFEE
BRI F 2T LRRFICRLTSE I E 6]
REEEZ TS,

F 9, IR, D F 0 KEA DB & R
TEITRLIDN, K2-1&EK2-2Th 5,
FER264EEE (B 2-1) 1. A%¥RE B¥EFRN
EEROEHIT0MEES b5 0D, CHERE
DRI B AR S D60 EF ) ¥ TH %,

o o
7 o
8
L]
il | :‘ L
a4 * " -3 »
a*‘l} u*'l\ c*'l} u*'l} L*Il\
H2-1 FR26FEEDRFRIDRIE
100-{ o
B0 %
A H .
4 g R I
- o
#
20+ o -
g
8 o
% o
o4 - " -]
agH wEn cEn vEn m

H2-2 FERTFEORZHOMIE

48

7o, D¥RHIESDEMRENI &b FAR
N5 FRR2TEE (KM2-2) OB¥FA#KRL ¥
FHI & Z bFR26EE E R CEMZR LT3
M. B¥ROFEIZ50EIF LI TR, 6o
XENEHOREL, ZOBEROEIZ, %9
WRIN TS K HIT, RIEHEDFERR265-5 &
HART2fECHmM U2 ENBREEZ T B,
—Jiv EC #— FOR#ERIIC I /B R S h
BN EMS, BHEITHBYICMOMAES &L
TOWBEEEREMEDFAIIKEL HMhNT
WBZEMSMB, TDIRDM, ER O R D
SEEEEIIL PP TWBDTH 5, DM,
TEEHHNORMAERIEL &5 & Ul@ ik ik F
T BDENH 5 b LN,

Wiz, EC #1— N H iAot ARI &
BREOMBRTH 5, K313, 2EMOKFED
53450 EC /71— KO A HECB O SCTFH & B
B OMHEE Rz bDTH B, I ITRSH
TWb &Iz, EC #— NoHHLBHMTO X
TR E BGERHI & DN IFIR O IED M A &
N5 (r=.394, p<.00D, ED¥FHZBNTDH
BEK T S 2O AR AR > TH 5
72, R USCERMRSEG 2 2 &I B0, B
IKEEBITRT LT, FRIT K - T Fi,
fifl %2 DI K - CTREHSCER ML > T B,
C OSCFHEBT A B T Lt BER
HOREABWUE LTS,

R ) =0155

8
a 120 Znﬂx#H t?!%!) 400 500 600
X3 BRIk & kiEDER



ZEYUED 712D D Connected Data System @ FEEEIZ [\ 7o FERERFTE

51z, EC #— Ko HlEB M~ 0 AR
Bl & A O FHBE 2 210127 T,
RINTREN TV B X IT, Kb AZE# DK
THEEDORBE RS DI, 30% 0 5T0% D E &
DFEMAEE 5 TS, HHELTIE, 2
A M EFHCBICGEEER SN CFITER LB S
ThoHIB, REALOHETNE LORKBEEH
726

DX E DN S RZTL %R
T EDEEORER.  OFEDRIEFBITITE
MELOD, RIEE T TORERIEEE 2 5
DIZHEILD, Ty BEEMO T — 7 2SS
Shhid, R¥EE LU TAEZERIKFLEOBE O
BN DEEZ 5N D,
PYbo &5z, BEPIZAFTE AL T —
§AEBSZ LITK - THER T &L ORI
DT80 | AT U PR TRRIS S B
I HIT, S SO NI, X0 iERE

AT DI B0 RELEEZRKERERTED
BHITE. TOXS BT =y EHEMTHA
ToHELEBIC, TV ERESEDLE, LEITEE

I 5 2 ENTE S Y AT L, Connected
Data System OfEFEARE LI, Thid. K
FOHEHFOMYIEEW SMTT B ELHIT, K
FHEEEHEN LB TRES VS
DEM B,

EbUYIC

REUFHEFIHIED B1DI2F, REZDOD
DOEHALT 2B H 5 EEZ, RERET
Bea 37— ZWEE LT, ZDREHR, Bix 122
EYHEOMEEWSMIITEIENTE, K
PFFE T, BEUEITE - e DI ER T &0
B8 5 7o, T 2l L Aoz gh
E. FIZFE L0 EE G EREMNENLT NS B
DEEZTD, #% L7 Connected Data
System MK T, BRELEDOAL STK
FOEEIZORECHMRT B EELZ TS, £
@yZTAﬂfzéN%EaéT—7®W%~
M T DM EED 7210,

f+ &

AWFTEE, FHADIEE B (PRI W7 2E D22
el 7526590196 UL - HEARR) OXkEZD
TIT- 72 bDTH B,

51 - &3

1) EE— Q04 : T T74 75—V T EHR
B85 54 Lok, G

2) HHEEhED 2013) @ K¥D IR Q&A, EJIIHR

3) KEA, lHbiEh (2014) AT X B RN
DOYGEITT 2 —H4, FHAVIIL BB SIITERR
BRGE CPE14~16408, 8B, REH B
AHER)

4) (LM« FEA (2012) @ FAOMEHEE D 5K

®10 BHEBHORTLCABRR EiE

PR 264 SRR TAE
75 I3 B nJ Z K | &t 7 # B af ZS K| Ak
S A JE 6 29 1 53 30 10| 205 5 421 139 56 21 0] 269
T EG | 2.9% (14.1% |37.6% |25.9% |14.6% | 4.9% | 100% | 1.9% |15.6% [51.7% [20.8% [10.0% | 0.0% | 100%
| EREEA % 1 9 40 31 24 8| 113 2 12 31 44 34 0| 123
# | 9% | 8.0% [35.4% |27.4% |21.2% | 7.1% | 100% | 1.6% | 9.8% |25.2% |35.8% |27.6% | 0.0% | 100%
o EkIEA JEHK 0 6 38 39 18 2| 103 0 1 9 25 32 1 68
#4] 0.0% | 5.8% [36.9% |37.9% |17.5% | 1.9% | 100% | 0.0% | 1.5% |13.2% |36.8% |47.1% | 1.5% | 100%
3 KTA JE 0 1 7 19 18 3 48 0 0 1 7 21 0 29
#4] 0.0% | 2.1% [14.6% |39.6% [37.5% | 6.3% | 100% | 0.0% | 0.0% | 3.4% |24.1% |72.4% | 0.0% | 100%
LERTEA X 0 0 1 5 10 1 17 0 0 1 0 14 3 18
4| 0.0% | 0.0% | 5.9% [29.4% |58.8% | 5.9% | 100% | 0.0% | 0.0% | 5.6% | 0.0% |77.8% |16.7% | 100%
5 EIKEA JER 0 0 2 6 7 5 20 0 0 0 0 5 11 16
#41 0.0% | 0.0% [10.0% |30.0% |35.0% [25.0% | 100% | 0.0% | 0.0% | 0.0% | 0.0% |31.3% [68.8% | 100%
- JE 7 45| 165 | 153 | 107 29 | 506 7 55| 181| 132 133 15| 523
oo #4 | 1.4% | 8.9% [32.6% |30.2% [21.1% | 5.7% | 100% | 1.3% |10.5% |34.6% |25.2% |25.4% | 2.9% | 100%

49



FEAMER, NEYIHE&

R, FAZ VYR

5) A < )i (2016) : WEPOTFT—sm S RZ
B AR, K25~ 2TAE B B o F o e el B g 2
GEfRC, fRFE 8 W3 PrRREE, pp.15
=30

6) KRR (1998) & M2kl o KR¥h &
SHOYHE S FIZTONT], SCHRFEA

T) REFABR (2004) @ KAEUOE—FT O At &
Bi—, WHURE S

8) EHEML (2015) @ T b A LITFED  REH
BOBERGE, HEHE

50

9) BT (2005 1 KRBT BA VAT 4 F2—
VaFIbe U —FOEMIEIETZEE], 4
IR ESSEEHEVE, 4555, pp.185-203, ALE
KEREHE RV —

10) A (2013) @ KYPSHEERINTEL F—7 —
K30, kR

1D (AL (2012) @ O O BRI, F)IK
2 R



