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Fig.1 Comparison of old model with new model.
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Table 1 Procedures for designing learning games.
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Table 2 A classification of problems.
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Table 3 Information of a card game.
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Table 4 Information of problems.
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Fig.2 Learning game generator.
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Table 5 Results of questionnaires.

A B C D E F G H
oo 18 | 18 | 14 | 15 | 16 | 16 | 16 | 16
O000s0] 334 | 271 | 114 | 245 | 259 | 277 | 171 | 193
Q1 42140404126 |33]33]37
Q2 3.6 |37(40|42|23]27|31|29
Q3 4.6 | 44149 |45 |45 |36 |43 ] 4.1
Q4 46|46 | 5 | 47|41 ]44]49 )45

O50000AO0O0HOOUOUOOUOOOOOOOO
gsboooooobooooooooooobobooo
gooooobo2o000000000000000
gjooooooooooobo2ob000o0oooooooo
goooboooooooooooboOooooooboo
gbooobooobooooboobooboboooboboaon
gbooobooobooooboobooboboooboboaon
gbooobooooboooobooboobobooboooboboaoon
000 1 8oooboooooooooooooooo
gboooboooboooobooboobooooobobogon
goooboooooooooooboOoooooooboo
gooobooooooooooboboOooooooboo
goooooooooooooobooooo

oooooooUooooooQQlooooo (1o
gbooobooooboooobooboobobooboooboboaon
gbooobooooboooobooboobobooboooboboaon
goooboooooobobobooooooboobooon
gboooooboooobooboobobooobogoon
ooBCcGHOOOOOOOOOOOOOOOOOO
oMmoboooooooooooOooobooboboooo
goooocoooooooobOoooooboooooo
000000oO0o0o0oooU0oo GHOOoOOoooo
00000000000 0OEFGHOOMMOOOOO
gbooobooooboooobooboobooooboboaon
00000000000 000EFGHO Q20000
goooooooooooooooOo QlIooooo
gboooboooooooog

Q300000000 D0OUDOD (2)DOoOD
goboooooooooooboOoooboobooooo
ooboQ40000000000000DOODODOODO
goobooooooooooooobooooooboo
gooooboooooooooooboOoooooooboo
goboooo  rFODODOOmOOoOoooOoOoOooOoboo
gboooboooboooobooboobobooobobogaon
gboooboooboooobooboobobooobobogaon
goooooooooooooooboobobooo3end



goooooooooooooooooooooo

000000000000000000000000

00000D0000000000D00000000
()00D000000D (2)00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000

5. O 0O O

gooooobooooooooooobooooooo
goooobooooooooooboOoooooobooo
goooboooooooooooooboOooooooboo
goooooooooooooboOoooooobooo
gboooboooobooobooboooobooboobooon
gboooboooobooobooboooobooboobooon
gboooboooobooobooboooobooboobooon
gboooboooobooobooboooobooboobooon
gboooboooobooobooboooobooboobooo
goooooooooooooboOoooooobooo
goooooooooooooboOoooooobooo
gooooobooooboooooOooooboobooooo
goooooooooooooboOoooooobooo
gboooboooobooobooboooobooboobooon
gbooobooooboooooboooobooobooon
gboooboooobooobooboooobooboobooon
gooo

gboobooboooooboobooobooboa
goooooooooooooooooooooogad
goooooooooooooboOoooooobooo
goooooooooooooboOoooooobooo
goooooooooooooboOoooooobooo
gboooboooobooobooboooobooboobooon
gboooobooooboobbooboooobooobooon
gbooooooboobooboooobooobooon
gboooobooooboobbooboooobooobooon

gboooboooboooobooboobooooboboaoon
gboobooooboobooooobo

g ]

[1] T. Umetsu, T. Hirashima, and A. Takeuchi, “Prop-
erty exchange method for automatic generation of
computer-based learning games,” Proc. ICCE2006,
pp-483-490, 2006.

[2] ODOO0OOOO OO0O«“0000000000000000
00000000 0000000D 000000 vol.22,
no.1l, pp.19-28, 2007.

[3] DOODOOODOOOOO0OO 0OO0«00000000000
00o000000o0000o0D 0000D-10vol.J83-
D-I, no.6, pp.635-643, June 2000.

[4) O ODOOOOOOOOOOOO“COO0O0OOOOOOO0
0000000000000 0000D 0000D-ID
vol.J83-D-I, no.6, pp.580-587, June 2000.

[5) DOOOO0OODO0OOO0OOO0OOO0OOOOO OO0o«co0ood
000oo00oo0o0oo00oooboooo—o000oooo
000000000000 0000 D-10 vol.J83-D-I,
no.6, pp.599-609, June 2000.

[6] M. Prensky, Digital game-based learning, McGraw-
Hill, 2001.

[7] DOOO0OODOOOO0OO0O0OO0OOOOOO0OOOOOOOOOnO
0oooo2o001.

[8] H.M. Halff, “Adventure games for science educa-
tion: Generative methods in exploratory environ-
ments,” Proc. AIED05 WORKSHOP5: Educational
Games as Intelligent Learning Environments, pp.12—
20, 2005.

[9) O ODOOO0OODOOOOOODOOUOOOOUDOO«OO0OOOO
0o0o0o0ooo0o00o0o0000oO00DoO0o00oR OO
000000000 dvol.18, no.1, pp.7-15, 2001.

[10] T.W. Malone, “Toward a theory of intrinsically moti-
vating instruction,” Cognitive Science, vol.5, pp.130—
145, 1981.

[11] M.M. Klawe, “When does the use of computer games
and other interactive multimedia software help stu-
dents learn mathematics?,” http://www.cs.ubc.ca/
nest/egems/reports/NCTM.doc, 1998.

[12] K. Maragos and M. Grigoriadou, “Towards the de-
sign of intelligent educational gaming systems,” Proc.
AIED05 WORKSHOPS5: Educational Games as In-
telligent Learning Environments, pp.35-38, 2005.

[13] T. Umetsu, T. Hirashima, and A. Takeuchi, “Fu-
sion method for designing computer-based learning
game,” Proc. ICCE2002, pp.124-128, 2002.

[14] T. Umetsu, T. Hirashima, and A. Takeuchi, “A
computer-based learning game designed by fusion
method,” J. Information and Systems in Education,
vol.2, no.1, pp.7-13, 2003.

[15) DO0OODOOO0 0000 0OOo«go0oooooood
0000000000000 0D 0000D-I0vol.J88-
D-I, no.1, pp.36-44, Jan. 2005.

[16] S.S. Stevens, “On the theory of scales of measure-

301



O0000o00oooooo 2008/2 Vol. J91-D No. 2

ment,” Science, vol.103, pp.677—680, 1951.
000 19040 5000080 2400000

oo 00 o0Oood

2002 00000000002004000
goooooooocoooooooo2o06
ooooooboboooooooozoor OO
ooooobobooooooozoe07 000
goooooooooboooooooboooo
gooooooooooobooboooooo
gooooooooooooooooooooobooooo
000000000000200200 ICCE2002 Best Paper
Awardd 2003 00000000000000000000O
gooooooooooooooooooooo

oo oo

2006 0000000000O000000O
oo0o00o000000000D0000
oo0o00o000000000D0000
go0oO0ooOooooooooooooo
oo0o00o000000000D0000
oo0o00o00000o00o00oD

g O oood

1986 DO OOODO1991 0000000
go0oooooooooooooooooo
1996 DO0OOO1997 00O0O0OOOOO
ooooobz2oe04 0000000000
goooooooooooboooboooooo
goooooooooooboooooooo
gooooooooooOooooooboOoOoOooooboOooooo
0000ooooooo000ooonoooo0oo000019930
0000000000000 00ED-MEDIA9S O000OO0O
1996001998001999 0 00O OO0 OOOOODOOICCE20010
ICCE2002 DO 00002003 00000000000000O
200302005 DOOOOOOOOOOOO0O0O0OO0OOOOO0
gooooooooooOooooooboOoOooooobooOooooo
000000000000000000000000IAIEDO
APSCEOAACE OOOO

302

oo O oooo

1976 00000019870 0O0OOOO
gobo0ooooooooOoooboooooon
1980 000000 o0oooO0oOoooonoo
gOooooooooobooOooooooono
gooboooooooooooooboooo
pooooooooooooooooog
oooooooooooooooooooooooo



