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Analysis of Anxious Student using Student’s Study Data.
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In April 2007, the Nagoya Institute of Technology introduced an attendance system and a course management system. More
than seven years have passed since these systems have been used, and the systems have accumulated large volumes of data over
this period. The authors planned the use in educational guidance of the data collected in these systems. Many universities suffer
from the presence of repeaters and dropouts. We define student who has high possibility to be a repeater or dropout as anxious
student. If we discover the anxious students and provide them educational guidance early, we will reduce the repeaters and
dropouts. The purpose of this research is supporting the educational guidance by identifying trends of the anxious students

Vol.2014-CLE-13 No.8

2014/5/17

through the analysis of past students. In this paper, we describe the analysis result using student’s study data.
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Table 1  Years until starting graduation research.

R | 34E | 4FEULE | REFR | B | AFF
AFE | 145 15 5 6 171
B4 | 138 15 6 8 167
aEt | 283 30 11 14 338

K2 FEETOFLK

Table 2 Years until graduation.

BRSO | 4% | SEEDLE | fET | B | A
A | 134 22 8 7 171
BAEE | 134 12 10 11 167
ai 268 31 18 18 338

#3 FHWICRT D BERRORTREL

Table 3 Number of course non-registration students

at each term.
SHO| LAT | 1FE | 280 | 2% | 3R | 3%
A S 0 1 2 2 4 4
B 4 0 1 3 8 5 6
G 0 2 5 10 9 10
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#* 4  GPA fihdtn N %k
Table 4 Number of Students at each GPA scope.

1 AEHITHA 1 FE%
GPA ik et | BERRE | RS | %4 | BE - RRE | BEE
0.0 LL_E 0.5 i 5 5 100% 11 11 100%
0.5 LAk 1.0 il 8 6 75% 12 12 100%
1.0 LAk 1.5 Kl 11 7 64% 31 14 45%
1.5 Pk 2.0 il 48 23 48% 67 15 22%
2.0 Pk 2.5 Kl 105 16 15% 96 10 10%
2.5 LI 3.0 AR 100 10 10% 70 2 3%
3.0 LUk 3.5 kil 53 6% 42 4 10%
3.5 DLk 4.0 i 8 0 0% 7 0 0%
N 338 70 338 70
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F5 FHARI GPA & AT RS AT RS R
Table 5 Result of PCA using each subjects GPA.

FRE SRR FEH BRFH G

E RN %) 2.258 0.364 0.364
552 Ry 1.198 0.102 0.467
%3 ERk 1.117 0.089 0.556
%4 ks 1.012 0.073 0.629
%5 RSy 0.992 0.070 0.699
%6 LRy 0.888 0.056 0.756
%13 Tk 0.504 0.018 0.988
95 14 ERSY 0.410 0.012 1.000

#7 £ 6OHEERDOEKRMT
Table 7 Meaning of each principal component in Table 6.

fi R

B ERS | 2F B RGREHE R E

%2 Eikdr | SNEREOGEE

%3 ERS | R EBSREEE

B4 TRy | AR

%5 ERkSr | MR OSEE

6 My | AXEHOBEE

%41&%(@,%%&@%%%®mﬁk%#ot ro
T IR MEME) &Lz, 5 ERSTIE, honie
L CEMBHOERE N 72720, [HMEHOB/E
B EEWAMT Lz, 6 ERA TIIAXRRIZBWTEHE

I U, 82 EA TiE, FRICH/MERER EH ofEn k& < SRR . AR H | bR
A 5 ey /o > 0)/ in\ /Jnf N
BoTWE., 2O ENBE2 kS % A EEOBEE] ; 5 TRl <R
i [/ .
LEWAHT L. B3 ERO T, BEEEBORE O R R L S
. . Nl P AU . K- HEi
BEL oo T TaToth, [HRFEOREEE] & L. S I means
6 EKSOERSHITOEART b
Table 6 Eigenvector of PCA on Table 5.
3 SLEFE A3 o N PR i Z O
L 20 -0.168 -0.226 -0.325 -0.12 -0.313 -0.342 -0.232
%1 ERY p
% -0.188 -0.206 034 | -0.183 -0.306 -0.359 -0.288
. £l 0.579 -0.15 -0.006 | -0.106 0.046 -0.19 -0.26
%2 ERSY -
% 0.616 0.092 0.087 -0.034 0.114 -0.105 -0.322
. 20 0.334 0.221 -0.244 0.533 -0.306 0.204 0.282
%3 TR
% 0.21 -0.056 -0.355 0.129 -0.237 -0.096 0.161
R il -0.271 0.099 -0.11 0.391 -0.126 -0.269 -0.568
5 4 ERSY —
f 0.047 0.333 -0.066 0.358 0.261 0.103 0.13
. HiI 0.004 -0.141 -0.323 -0.246 -0.256 0.046 -0.027
%5 TS
% 0.149 0.356 -0.081 -0.529 0.027 0.35 0.434
. il 0.078 0.625 0.133 0 0.101 -0.11 -0.001
%6 TSy
@ -0.184 0.538 -0.033 -0.329 -0.18 -0.195 -0.245
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8 EFRHNAATEMNI FAZY L THRER

Table 8 Result of clustering using principal component score.

F Sy B -
7T AR 1 2 3 4 5 6 N | % HE
1 132 | -1.67| 045| -007| 0.15]| -0.29 42 12 29%
2 -1.09 | -023 | -0.51 04| -074| 057 44 6 14%
3 1.44 114 | -027 | -1.01| -062 | -0.05 37 6 16%
4 042 | -0.11 1.11 0.44 0.8 | -0.04 36 1 3%
5 337 | 055 06| -289| 216]| -022 4 1 25%
6 245 | -078 | -0.55| -0.39 0| -0.49 36 1 3%
7 2.41 0.98 | -0.18 0.1 06| 025 45 2 4%
8 0.51 039 | 007 ]| -003| -071| -1.44 26 4 15%
9 228 | -0.02| 029 0.17 | -0.13 1.15 35 10 29%
10 4.47 147 | -1.34 228 | 079 | -0.51 10 4 40%
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W, AR 0434 D ZE R F 1T D AE SR OAE 53T
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BRI 1 FERTH & B OSREOEERERT 12
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K9 AR AR IO T2 RS BT RE R

Table 9 Result of PCA using number of academic score.

I il RS PRESE
%1 ERSy 1.903 0.302 0.302
%2 TSy 1.323 0.146 0.448
%3 Ek 1.072 0.096 0.543
%4 TR 1.042 0.090 0.634
%S £k 1.003 0.084 0.718
W11 RSy 0.091 0.001 0.999
9512 oy 0.032 0.000 1.000

X 1205, %1 WD TIE, BBHELHICHLEOMEN
KELRoTWERED EHF S EEWRMTLE. F2E
F5y ClE, AR ERMECH L2/ &, HALBEAR
DOHNRNAT ERIEDENRREL oo Tz, PRI
I O Rl A 722 < RO AR & VR 2\ TRl O
WE ] LEMWANT Lz, 3 IS TS L BOMEAKE
<, BEAW/NE. Fiz, RA[EREOMBEIML TV
7. 1 FRIFFa— b TR #ERLZ VO HN
BT WERNDLD. ZnbaEEx A0
EEWRAMT Lz, 554 ERS T, R & %I CE O A
ARSIz, AT i L RaTofEakE <, %Y
TR L EBOENREL BT W, ENDR, RAln
BRIKIS, BEMICIKETFTLTWADT, IR TE) &5
BRAHT L7z, 285 B CHRIH E BMICB W TRE g
RN, A TIEFOEDRRE L 2o TWER, %
TR EAINEL, FIBLEN TV, ZoZ &b [
HU~VEE ) EEWAT L.

SDOICERDT AT 255 E LT Kmeans iEIZE 57
TARABY T EAToT. 7T AEEE 10 IZRE LTRFD
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e U
K K

X 1
Figure 1

#10 K1 O&FERD O BWwRA T

Table 10 Meaning of each principal component in Figure 1.

LN
%1 RSy LEAS
52 ERY B O iy
%3 Ry BRI D7 E
05 4 ERSY AR S S
%5 ERky TV IVSGEE

fERAR 11ITRT.

RILLY, BHEIOERD 1 B~A T A, ThbbLES
TRWZ T AZIFE, B BFEORGRE L o TW
DHEANHERTE . £72, TS 2 L9 RS MR IE
EZ0EENEL, BETDHIFEEAMELS D2 &bk
RBTE, 7TAXTIEEYETDH3ILH3ABREFEL T
DZEBRIDoT. OV T AXOMEME LT, EFTIE
72, RPN T, BUENMET, FE LLAB0N-On

L I T
K &

MR T EE @ GHEEEFE
K & Kk ®

K9 DERI DI OEA~Z hv
Eigenvector of PCA on Table 9.

TWARWHM AR TE 2. 7 7 24 8 bEIARFEN- 1.
I AR T L7 T AL OIEME LT, BEHFTIEARL,
ARG T, GBI T RO O RBHR T, 7
TAZ 6 bEIEVIENE S, BEH TR, R
ThrHmnd oz, R URE R 724 31, &
FEINHDHT-OBF - BREF IV ehote. ZOZ D,

TRGEDME TS Cid/e < JEA5 3 2 MU 2 B 72 A 1 L B R
FHEZRDRLTV] LWVWH T ENFRD.

LT, BIAEMENWNT TARL, VTAX 3, JTAHK
4, VT AZ S Thole. 7TAX3I LI TAX53MEFT
BHBHM, VITAZAFEIETEF ootz LL,
BRI TIE eV E WS HAIZ /R LT, 2% D, T
F5 T < THAED MY TR WA EERRAEICRDIC
W Enwx b,

43 TZIEIHIZBEY 247

HAT—2 %2R, HUESE L STLE S & BRI
B4 B EIT o 72, FTANTREREE TO ANRREROFBRIC
A AMRICEBSE A Z L AEW%T 5. FIAIEEAH

K1 ERDAATZMNTr FAZ Y TR
Table 11  Result of clustering using principal component score.
F A5y B
7T AH 1 2 3 4 5 N | B HE

1 -0.59 -0.48 0.11 0.6 1.09 37 4 10.80%
2 -1.84 -0.3 0.52 -1.18 0.06 39 5 12.80%
3 2.44 1.58 1.01 0.01 0.47 29 1 3.40%
4 0.32 -1.16 -0.9 0.08 -0.16 53 2 3.80%
5 2.26 0.36 -0.84 0.53 0.11 32 1 3.10%
6 -2.29 1.29 -1.59 -0.16 0.08 24 6 25.00%
7 4.1 3.82 0.8 3.81 -4.13 3 3 100.00%
8 -2.5 1.01 0.51 0.79 -0.14 23 10 43.50%
9 -0.14 | -1.46 1.46 0.34 -0.44 27 3 11.10%
10 1.57 0.19 0.14 -0.81 -0.63 40 6 15.00%
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Table 12 Result of PCA using number of time recording.

BAMWE | F5E | BEESE
1 ERSY 2.269 0.515 0.515
52 ERS 1.329 0.177 0.691
3 RSy 0.877 0.077 0.768
59 LRk 0.401 0.016 0.988
%10 Bk | 0351 0.012 1.000
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Figure 2 Eigenvector of PCA on Table 12.
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Table 13 Meaning of each principal component in Figure 2.
fiFR
B ERS | B Lo E D
52 Ey 2R =R L5
93 EAGy | BN RET

F 14 EpAaTERWEZZ TAX Y U TRER

Table 14 Result of clustering using principal component score.

Vv 0% A | B

R H 1 2 3 | B G
1 1.03 | -12 | 0.03 | 66 2 3.00%
2 2,15 | -0.02 | -0.04 | 44 12 27.30%
3 259 | 2.07 | 1.62| 10 1 10.00%
4 177 | 1.82 | 0.77 | 47 4 8.50%
5 -1.01 | =317 | 242 7 1 14.30%
6 0.87 | 0.73 | 035 | 69 6 8.70%
7 505 | 1.47 | 0.15| 16 8 50.00%
8 047 | -193 | 344 | 1 1 100.00%
9 335 -1.77 | -0.96 | 11 1 9.10%
10 | -1.09 | -043 | -1.15 | 36 5 13.90%
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