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Abstract: At universities, when a student registers for classes, he/she has to refer to the syllabus and student
handbook distributed by his/her university, but it is not easy to find classes that he/she would like to learn
from the large amount of information about classes. For this reason, in this research, we will construct a
system that recommends liberal arts classes for undergraduate freshmen. The proposed system gains infor-
mation about what the user wishes to learn through interactions with the user, and narrows down the set
of classes for recommendation. By using Doc2Vec, the system acquires a distributed representation for the
information about each class in the syllabus, and performs clustering based on the obtained distributed rep-
resentations. In addition, it visualizes the features of each cluster and presents them to the user as options.
After that, the system prompts the user to select some clusters of interest from among them and asks the
user to enter some keywords in which he/she is interested as necessary. By doing this, it helps to make it
easier for users to select the classes that match their learning preferences. In this paper, we evaluated the
proposed system by means of a questionnaire survey. From the evaluation results, we confirmed that the
proposed system is effective for improving the accuracy of recommendations and reducing the burden on
users.
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Fig. 2 Flow chart of the proposed system.
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Fig. 6 Candidate course refinement pattern.
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Fig. 8 Input interface for user-rc.
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F& 1 L7 2018 FEEFH DM IO PR
Table 1 Breakdown of academic field classifications for 2018

courses.
ol SR E% | #EERE | HMEHE
o NAAE 14 7 7
NI 268 85 183
LRl 568 53 515
BT 530 41 489
Ay - A b 192 21 171
HE 27 0 27
TR 17 0 17
&t 1,616 207 1,409

F2 L—¥Fr— MIBUILEREHOSH

Table 2 Classification of high school subjects on radar charts.
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Fig. 9 Dendrogram using TF-IDF vectors.
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Fig. 10 Dendrogram using course vectors by doc2vec.
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Fig. 12 Interface for comparison method A.
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Fig. 13 Interface for comparison method B.
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TIE7TH M ATERBEORETH AL LI A,
B1-YDERE S X T LORDE

KT, 7Tr—RFRF—T7— L, BIRY I A5 HICE
HLT, YTHFY ATV ATFLERETEA, BRHEL
oo WAHERETRT. T3, REFEBCTRREF—7—
FEAD LW, F—T7—FKZosnm-oTn5h, %
7o, HEBFEATIEL 72— XA TIRTOF—T— F% A
NERLLD, 7o—ABE1EhoTnh, E52, Ik
BFRHEAOERY I AL, 2—FPADLIzF—7—
FDOEL727 T AT THH->T, —FDHIZEFNED T T
AZFBERL DI TRENERS OfFELTVS
TN IA TV ATFATIET 2= AHA2~3 L %5 T

® 3 LBEROF R

Table 3 Evaluation results of comparative experiments.
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WL —FT, WEFHEA LRDE, AF—7—
WBBLZ1.64H, BRIV IZAIBPBBLZ 2/ k-
TWwa, 2F0, 2 72— XHLKICL > THIZICHEZ 5
I lt3RI->TwhRWwd, 1 72— XAHTHD-T
LEIIVBELCOANEELZENTETVDS, HEEK
FEICOWTIIBTHEA L IXAFELREIR N o7
2, ORI ALTVAT AL, KRELAMEEINEES 2
LR, XEEMc—YFoERETIEHETVWE vz
H. Fio, WEBFEBERRSLE, JUNIA TV AT A
iE, 7 Fu 77 L0BREOATRLF—T =74 V%Y
VT RMAEDELIET, -V E T - X EHz T
IZRT, SOREOEWHEE) A P 2HEoNTVnE 2 &N
o7,
4.4.5 FHBICEATS 74—+t

FEBRTWo 72V AT 2O RABKICET 27 v — Milld

IR L7 COMFHEOMATIE, HEEKSEIIH2S
9, BIEMOAREZEELTH b o7z HEEIIILT O
¥xLTh 67,

o 4DDY AT LAEMNRT H o 2RI,

o 4DDVAT L%, HBFRMHOHEE L AT L LTE
BRI o e B2 BIEICIER S,

CDLE, EOVATAPREV AT LTHLHWHN S
% \WIRRETET o 72,

AR5 BLUEKR 6 IIRT. ZNEN, §FEEE
NERL & L7-BRE OFI G2 RT. 2612, 1hiF7zid 2
ICRATHBREOESIZOVWTHMAEL 7.

#5550, 7IAYBIROAZAT) KT B 2k d

K5 VR Throy AT LADORIKIEM.OEE (%)

Table 5 Percentage of system rankings that were easy to use.

TR hitrate | Precision@Q5 | MAP
7a k¥ 47 | 1.00 0.64 0.81
T A 0.95 0.58 0.69
F&EB 1.00 0.46 * 0.71
F:C 0.90 0.48 * 0.58 *
FED 0.68 * 0.28 * 0.42 *

Fii | TubyA7 | FEA | FEB | FEC
17 16 21 37 26
2 fi 32 11 32 26
RE A 32 37 16 16
4 fir 21 32 16 32
S VA 24 16 34 26

F6 fHVVERZLE Y AT LAOREIEMNOEE (%)

F4 TUNIATVRATLERETEA, B Ok
Table 4 Comparison of the prototype system and comparison
methods A and B.

Fik: Tu by AT | T A | THB
7 = — X CE¥HE) 2.3 1 4.8
7 x— A (kiE) 3 1 9
== F CFHH) 7.9 4.6 0
F—— F (kM) 16 10 0

W T A5 F CFHME) 5.4 (2.5) 10.9

B 5258 (RkfE) 8 (4) 23
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Table 6 Percentage of system rankings that you would like to

use.

Fii | TubyA7 | FEA | FEB | FEC
117 42 21 26 11
2 fif 16 21 53 11
3L 26 37 21 16
4 fir 16 21 0 63
S A 29 21 39 11

OREETIE, YATLA0HILE, AT LAOMHIERIE 4.4.2 18
TlkR72EBYTHY, KT 7 — MIBWTRIEFRIRICL S
RN G DRI S D Z L IEE SNV,
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WBIEN Lo 72 BRIE, 12oOKERT— K759 K2
LEINTLEIND, 7TUMNIAT VAT LDLHNIZI T A
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FTVEW) ZENFHEEZ SN,

#6 LD, 1L LEBRERTCITO Ny A TV AT
AR LE L, izt B-oTh b5k o7z,
72, HEEANRBMEATID 1 RO ADLE T A R
FHC L0, BIRS AN ZHEEKNAT - TEEMEE KD
AT EB R 7O YA TV AT LD R OGER &
ol IhUE, 1ROANTRERZHSNL LD S, i
BEPrA 8T arEERTCHEST L HAPL—FICE o
TWELR TV DL EZONE,. FIGBAZ ANEDE
BT, TR A TV AT AL BB TFEB S ko
TWAHERKE LTE, HEEATILD b, SIROA LD K
FTHPL=FOEEIVNE N EAFERICHE LD
N5, —FORBELEFHT L7012, 7TFAMATE L
HLOTERL, T—F2 97 FHOHELZERY ) v
FTHGBELTERTELLICA VY T2 - A2 WET S
CENEBOBEE L TEZLND,

5. bW

KFFeTlE, 2= DA% T 7 armw@lTCL—
FOREARET A2 L1250, BEMEHZHEEST 22 A
TARREL., EV AT LOFHMER AT - 724
REFLOMEHREI RO RL, 2—FLf 557
TaraEETAILIHEEREOR LICERTHL I L
ZiRL7z.

LSHOMEL LTI, YATLDA VY 72— ADWE
BLUSohba—FoamOEESHIToNL., 72,
I—HPEIRL 727 TAT DA TR, #IRL o/
FAZIBTAREOAD 7 — XITEHT A2 L1124,
YLUTFAET A 2 EEBTLIENTELEEDRS,
72, REOWENRL—FTHLERHFALEEZSRE LT
ERERHI A AT S & b4 BOMETH 5.
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