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Automatic Estimation of Student’s Expertise/Weak Field and its Application to
University Course Scheduling

ogooog = ooot oooQgt
Yusei Nishimori Yukio Hori Yoshiro Imai
1.0000 2.0000

obobooooooobooboobobobobon
gbob. ooooooooboboboboogon
gboobooobooobooboooo,bobooobgon
oooo,000bobooooboboooobobooooobo
o,000b0booc0ooboooooobooooooooon
gbooooooooooboobobooooooon
ooboooooobooooooo,oo0boboooooon
obooooooooooboobobobooooon
gboooooobooboboboboooooooon
oooboooboooboobooob,booooobgon
obooooooooooboobobobooooon
go.

obobooooooooooooboboboboo
ooob0,19880000000000o0, 20020000
0008UU0N0UI0NDDIDNDODDO 64.9% 000
OO0 1].200200000000000000000
oobooooo,0oooboooooboboooooon
gobooooooooooo,booobobooooonon
obooboooboooooobobobooboooooon
ooo.

gbobooooooooooobooboboboon
oooooboooooooooobooooooo. oo
obobooooooobooboboboboobooooon
g,0bo0ooooboooboooboobooooboon.

goo,boooobboooobooooobooogon
obobobobobooboboboooo,oob0oon.
oboooooooobooboobobobooooon
gbooooooooboobobobooboooooon
oooo,000000000000000000D0O
oboobooooooboooobobo,ocoobgon
gboboboooooooooooboob. obogo
o,00o00obooooooooooobooobooon,
oboooooooobooboobobobooooon
gboooooooobooboboboboooooon
oooo.

oobooooboooooobooo,cooboooooon
goooboooob.og,20b00o0obooon
oboboooooooo,0boboobooobooo. 3
oobooooobooooooooobooo. 400000
goodoo,0boo0oooooooboog,oooooon
oooooboooog.sboboobooo,0cobooon
oooo.

*000000000000
fOooDooDOoD0oO0DO00O00O0
iboooooo

arad

(

53

963

ﬁj\

000, Active Syllabus 0000000000 [2]0
Ooo000000000000000000O0 [3).
Active Syllabus 00, 00000000000000
00,0000000000000000000000
000000000000.

Web syllabus

(1)

O 1: Active Syllabus 0 O O

2)
3 AR

M| T W
L m

[
El
TR IHAT

&) L]

EHEIEE T
HIATC R REAL

B g 1=

Course Plan
Class A

Term Activity

Proiramming @)
Object-Oriented

Class B

U20000000000000C00O00DO000

Active Syllabus 00 2000000000000
gboooboooooobooo boooboooboooobo
gboboooooooboobobobobooooon
gdddouoooooobobobbbbotoouoouoa
gboooooooooooboobo. boooooo
gooooooooboooooobobooooboo, oo
ggboboooboobooboobooboob, o
gbobooobooooooooooobOoboboooon
O0o0O0O0OD0O0OOO00O00. Active SyllabusO0 0O 00O
ggdddouoooooobbbbbbbbouoogoa
oobooooooooooooboooo,b0o0oooon
gbbooobooboobobooobooboooobono

gooo,boo0bbbbooooouobbobooo
Airs(An Individual Reviewing System) 0 00000
0O [4]. Airs0O e-Learning 000000, 000000
gdddoooooobbbbbbbboooogoo
gpobbogoouooboobob,ooouobobooood

Copyright © 2012 by

fiit)

Information Processing Society of Japan All rights reserved.

The Instiute of Electronics, Information and Communication Engineers and



FIT2012 (% 11 ERHREEEM 74— L)

0,00000000000000000000000
000000000000000. Ais000000
0000000000000,00000000000
000000000000000000000000
0,00000000000000000000000
0000,000000000000000.0000
00,00000000000000000000,0
000000000000000000000000,
000000000000000000000000
000,000000000000000000000
ooooooooo.
0000,0000000000000000000
000000000000000000 [5. HTMLO
00000000000000 NIAD-UEOOOOO
000000 XMLOOOOOOOO XMLODOOO,
000000000000000000000000
0000000000000,00000000000
000000. 00000000000000000
000000000000000000000000
0000000000.00000000000,00
000000000000000000000000
0,00000000000000000000000
00000000000.000000,000000
000000000000000000000000
00000000,0000000000000000
00000000000,0000000000000
000000000000000000000000
ooo.
00000000000000000000000
0000000000000000000 [6. 00
000000000000000000000000
00000000000000000 (78,0000
000000000000000000000000
000000.00,000000000000000
000000000000000000 [9][10]. OO
0000,0000000000000000,000
00000000000000000,0000000
000000000000000000.

3.0000

00000000000000000000000
0,00000000000000000000000
00O00000000000000
3.1.00000000

000000000000 000000O00000
WEBOOOOOOOOODOOODOOOOOOOO. WEB
00000000000000O0,0000,00,0
0,0000,00000,0000,0000 (00),
000,00,00,00,000,00000,0000
0,00000,00000,000000,0000,
000,000,00000000000000000
ooooo.

00000000000000000000000
00,000000000,0000 0000000
0000000000. 1000000 00000

0o0ot+-idf00000oooon, 0000000
ggod.

i = (Wil, Wiz, - Win)

wiy = tf(t;, ci)idf (t;)

i (1) = log(N/df (1)
ooo,tf(t,c;) 000000000 000000
+,00000000,NODOOO,df(t;)000¢,0
100b0o00ooooooobo.

ggoodoooboboboobbbbobdodooaa
goboooobooboob 1m1e80,000000
gdddoooooobobobo 88 uuoooo. ooo
ggoooooooo.

e 0000,00,00

e J0O0O0O,0000,0000000100000,
gboboooobooboboooooboobooboonog
obooooo.

gbobobooboooooooboobobooboon
gbooooooocoooo. boboooooooo
gboboooooooobooboboboooon
goobo. oooobooboobobobooooooo
0O ()ooOooUooo. ooooooooooooo,
gbobooooooooboobobobooooon
goboooooooboooobo,oo0boo0ooooo
obooooooooooooooooboooooon,
gbooooooboooooboobao.

N
L. — CiCj — Zk:l WikWjk (1)
Y lealllles ]| N 9 /SN o
’ Dkt Wi/ 21 Wik

o3b0oooooobobooooooooooan
g,04000000000000000DOODOOC
ooboooooooo.

80000
70000
60000
50000
40000

30000

20000 D D

10000 D
e | -

0.1~02 03~04 05~08 0.7~08 09~1.0
0.0~0.1 0.2~03 04~05 06~07 08~09

HEBOERLE

waE

03 00000000000000b0O00000o0o0n

3.2.000000000000
0000000000000 00O000000
failed, 0000 total 0000000000 dif ficult
00000. 0000000000 (2)000000
oo.

dif ficult = failed/total (2)

564 Copyright © 2012 by
The Instiute of Electronics, Information and Communication Engineers and
febe g
( =5 3 ﬁj\ﬂﬂ' ) Information Processing Society of Japan All rights reserved.



FIT2012 (% 11 ERHREEEM 74— L)

4000
3500
3000
25800
2000
1500
1000
500
0

HE&

ol

01~02 03~04 05~06 07~08 0:9~1.0
0.0~01 02~03 04~105 0.6~0.7 08~09

FHEROELE

04 000000O0O0O000ODOOOOOO0ODOO
goooood

goo,00boboooboooobooogooboo
oooooooon.

gs00booboobooobooooboaooo,oe
goboobooboobbooboobooboo
go.

HEH

D:ll:l —

01~02 03~04 05~06 0.7~08 0.9~10
0.0~01 0.2~03 04~05 06~07 08~09

BRE

s: J0b0O0O0O0oOobOOoboooooboobon

#HEH

[i—

01~02 03~04 05~06 07~08 09~10
00~01 02~03 04~05 06~ 0.7 08~09

HEE

06 0000bOOob0O0o0ooobooooooobogn
goo

00000000,00000000000,000
000000000000000000000000
Oept00000.000,000000000000
0000.0000e«000000 (3),(4)00000
ooo.

Sty Lai, % dif ficultys
n

apt, =

(3)

a

Sty Lai; x dif ficult;y
- - @

000, difficult, 000000 «0O00O0O, 00
ooooooooooooo,n00000,:, 000
gooooooboooog,mO0D0O0O0O0OoOoO.
3.3.00000

0(3),(4000000000000000000
goooboooooooooooooboooono. o
gooooooooobooo,ggboooooood
go0o0oooooboooooonOo.010000o0a
0ooooooooooo, b0 2000000000
goooooo, o0 300nouoooooooooad
gooooo.

+ dif ficult,

(o7

U1l.gb00b0o0oogoooo

ooo OO0 apt oo
0oooo 1(3) 0.093 goooog
oooo 12 0.092 ooooog
goooon 0.055 goooogd
gooood 0.050 gooood

gooooooooon 0.050 ooooog
oboooooooo 0.049 ooooog
goooo 0.047 gooood
ooooog 0.045 ooooog
oboooooogd 0.043 ooooog
gbooooood 0.041 gooood
oood 0.041 ooooog
obooooooooon 0.036 ooooog

g30b0booooooogo *ooooooboobooobooo
oboooo.ooocoooboo 1o,b0b0o0o0on
oooooooo I1I0,0000000000 10,00
gooooboo,bboooooogoboooo 1Iooo
obobooobooooooooobobobooooon
gbooboooo. 0o30b00oo0ooooooooon
ooboboobobo,0oo0booooooooooooo.
obobooooooo,oboooobooooooooon
gbooobooooobooboobgo,oboco0oobooon
gobobooooooobooooboobobooooo
oo.

gobo,000o0o00oooooocoooobooooon
gobooooooboobooooobooooooobooo, oo
gboobooooooooobooboobobooooo
gboooobooboooobobooog.

4.00000

4.1.0000

bbb ept0O0000O000O0O0DODOOOOO
gooobooooobo,o0b0oobobocboooboon

Copyright © 2012 by

Information Processing Society of Japan All rights reserved.

The Instiute of Electronics, Information and Communication Engineers and



FIT2012 (% 11 ERHREEEM 74— L)

020000000000000DO0

03 000bbooboooooooobon

oo oo oono oo oo oon
mon 2 goooog mon 2 ooooon
tue 2 Ooooooool tue 2 ooooooool
3 oooooooooopoool 3 ooooooOoooooool
wed 3 good wed 1 goooor
4 goooobooogo: 3 opood
5 ooooooog 5 oooooooo
thu 1 ooooog thu 1 ooooon
2 oboooooboooon 2 ooooboooooo
3 oboooooooo 3 ooooboooog
fri 1 gboooood fri 1 oooobooo
2 OooooDoooool 2 oOooooooool
3 goooon 3 googno
4 gboooood 4 oooobooo
oood ooooooooooo 1 good ooooooooooo 1o

precision, U O U misrecognition 0 OO0 .
0o0,00000 (5),(6)000O0oOoUn.

.. 00OOOooOo -
recision = ———————
P 0000000
. . oooobooog
misrecognition = (6)

ggogoo

00o00o0o0ooooooooo s00D0o0oooon
O000,0000000D000. OOOOOoOOOo
00000000 kw, as, ds, apt+kw, apt+as00 O .
kwlOOOOOO0O0O0O0O0O000ooooogoogg
O000oo00Dooo0oDooooooooooon
0000000, asOd0O Active Syllabus 0O OO0
O00000D00O0000d. Active Syllabus O, 00O
O000oo00Dooo0oDooooooooooon
O000.00000 (mooo,0000.

Dict E?:1(Wim + wjm) Ly
. @
O000OmO00000000OO0O0O0OCODOOOO
o000. oo00000ooooo0o0oooooooo
ooooooooo.

gogd =

1. 0ob0obooooboboooooboooboooon
0. 00o0o0bo0oboobooboboboboobg
oboooooboobooooooobooooonoga
gboboboboob. obobobooboboobd
oboboobobob. oboboboboobg
gooooa.

obooooooboobooobooobooboobooono
obO100000,00000000000D00
gooooa.

e

(

53

266

ﬁj\

. 00b00boo0o,0boboobooboobooon
ubooo,0b0o0obogo 2. 0000000004
gobooooo.

4. 0000000O0,0000D0000000O0O
g20000000.

apt+kw 000000 kwOOOOOOOOOO, apt
00000000 kwOO0OOOOODOOOOOOO
000000000000000000000000
000000000, apt+as 000000 as000O
0000000,as00000000 apt00000
oooooo.
0402009000000000000000000
0000oo000Ooooooooo.
0500000000000000.

gs0bogoo

go gbooobooboooooboooooao
oo 1000g30go

oo 100

good 200900

gb,0000o00o0ooobooobog,googo
gbobooooooooboobobobooooon
gbob200000000000000.060000
gbooooooo.

gboooodobo1bo0,b0000b000000
gboboooo40000000D0O0O0ODO.

Copyright © 2012 by

fiit)

Information Processing Society of Japan All rights reserved.

The Instiute of Electronics, Information and Communication Engineers and



FIT2012 (% 11 ERHREEEM 74— L)

04 0000000000

00 ooooooo
oooo 000
ooo0ODO000O0O0n 02000
oooo 000
Sooooo ooo0O0OO00O0OooooO 2000 e
ooo0O0OO00O0OooooO 04000
ooooo 000 100MM4000
ooooo
gooooog 60000
oo 300000
goooooo s0ooo
000O0ooo | 00000000000 60000
goooooo 00000
P — goooo 300000
oooo goooog 320000
goooog 60000
oooo 600
oo 980000
00 1280000
0700
1000 | 2000 (2000 |3000 |3000 (|000O0
kw 0.25 0 1 0 0.33 0.20
as 0.25 0 1 0.13 0.10 0.18
ds 0.50 0 1 0.13 0.39 0.32
apt 0.50 0 1 0.25 0.26 0.33
apt+kw | 0.25 0 1 0.13 0.33 0.25
apt—+as 0.25 0 1 0.13 0.10 0.18
000000000000 D00000DO0o0on. O
06 0ooood 00800,00000as0 apt+as0 000000
apt000000000000O0. 000000000
oo |00 ooooood (o000 0o 000000000000000000000000
oo | O 00 og 00 000000000000.00,apt0000000
O oo 0o oo 0o 00000000 000000O0O0O0D0O000000
00 oo 9000 00 1 0ooo ESSS?DDDDDDDDDDDDDDDDDDD

4.2. 0000000
obo,0000000000 vvwoOos8OOO. OOO
gboooog20000000000.
O700,0000apt00000O0O00, asO apt+as
oo0oOo0oOoooooooo. oobo,000dsoOon
obobooooooooooobooboboooon

e

(

53

267

ﬁj\

ob,20000000,0000000000000
gbOoboooooo. bob 20000000000
gbobooboboooboboooboobo,oobo
gboogbobogbogoooaooobaoooaoag.

gboboboobooooooobooobooboobaon
gbo,b0000000.0000009000.00
gbooodgoaboob oobobooooobaoba
gbobooooooooooooobobooooon

Copyright © 2012 by

fiit)

Information Processing Society of Japan All rights reserved.

The Instiute of Electronics, Information and Communication Engineers and



FIT2012 (%5 11 [E1F

HWEZEM I+ —5 L)

08 oon
1000 |2000 |2000 (3000 |3000 (|DOOO
kw 0.57 0.87 0.59 0.23 0.37 0.52
as 0.57 0.77 0.59 0.10 0.08 0.42
ds 0.61 0.79 0.59 0.25 0.45 0.54
apt 0.64 0.79 0.59 0.27 0.53 0.56
apt+kw 0.57 0.86 0.59 0.25 0.37 0.53
apt—+as 0.57 0.77 0.59 0.10 0.08 0.42

gboboobogboobboobgoboaboda
goooo

09 000bo0,0000b000n

oo (0ooogo goo

1 kw as

2 apt+kw kw

3 as apt+kw
4 ds apt

5 apt-+as apt+as
6 apt ds

OoO0D0O00kwD,00000 asODODDOOOO
ooooooO,apt+kwdO 0000000000, O
oooo3bobooooboooooobo.boooooo,
OO0O00000000000 Active Syllabus DO OO
OO00o0oo0oDooO0o0ooooobo0oOoon, apt+kw
ooooooooboooog.

5.0000

goooO,000000000OoooooO,b0ooo
ooooo,o0000oooooooooooooon
00o00oooooooo. bobooogoooooo
ooooooooUoooooooooooo,ooo
oo0o0OO0000OoooooOoOOooOoOoopooooD.
o0o0,00000000000,0000000O00
oo0o0o0oOooooooOooooo.oo,0oooo
Oooooooooooooooooooooooo
o0o000o0oo0oooooooooooo.ooo,o
Ooooo0ooooooooooooooooooo
ooooooooooooooooooooo. oo
000 Active Syllabus OO O 0OODODODODODODODOOO
gooooo

oooo0o0o0O0,00000,00000oooo
000000000,000000000000000
oo0O0ooo0oOooo0oooooooooogo,oo
oo0o0O0o0OoO0ooooooOoOoOoOoOoooooD.

(IF'F

good

1] DO00O00: D0o000o0oo0oOoUoooo
obooo o2rg,ob0ooboobooooon
ooooo 0O 280, 13-250 2007.

[2] J.R. Anderson: A spreading activation theory of
memory, Journal of Verbal Learning and Verbal
Behavior, 22, pp.261-295, 1983.

3]0 00,00 0,00 00: 00000000
00000000000000000000000
000000000, Vol.52, No.7, pp.2332-2342,
2011.

[4 0000,0000,0000,0000,0000:
000000000000000000 Airs, 00
0000000000000000 5(4), 367-368,
2006-08-21.

[p) DOODO,000,000:0000000000
oboooobooboboboo,booooon
000000000000 4(4), 315-316, 2005-
08-22

[6] A. Caprara, M. Fischetti, P. Toth: A heuristic
method for the set covering problem, Operations
Research, Vol.47, pp.730-743 (1999).

[7 00000,0000,00000:000000
00000000000000000000000
0000000 Vol4l, No.8, pp. 436-442 (1996).

[8] Aickelin, U. and Dowsland, K. A.: An indirect
genetic algorithm for a nursescheduling problem.
Comput. Oper. Res. 31, 5, 761-778 (2004)0

[0 0 00,00 00,00 0,00 00,00 0
0:00000000000000000000
0000000000000000,00000
0000O0.MPS, 0000000000000
00 2009(19), 173-176, 2009-02-26.

[10) 00 O0: 00000000 OO0U0OoOoOooo
ooo,0000obooon g, 31-38, 2009.

568 Copyright © 2012 by
The Instiute of Electronics, Information and Communication Engineers and

=5 3 ﬁj\ﬂ:ﬂ' ) Information Processing Society of Japan All rights reserved.



