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The freshman’s characteristic based on the UPI score

Nozomi SUKIGARA, Yuko KATO,
Masami KASHIMURA, Toshiaki NOMURA
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REFGMRETAZ (University Personality Inventory. LAF UPI & 3550) &
X, 1960 FAL 5 70 FARUNTARIFTHSE S CLIk, KP4 O R R O IR %
ExRHMIC, RFREOHEIS CHEH SN TV L5 2 ERKRAEEO 0 L2 TH
% CFlL - ZEIRERA ¥ 7 VAV ATGES, 20110 RADHET SRR 5
FAEIR 56 TH H & imEhi 7 S & 1) B thE H 4 1 H . 5160 1 H Tk &
NTBY GHEEL1 22RO L), AREERONTUL. B EgRL, 8
I OfEIa, K ARG (). s - HEREE O 4 EHIC ST 5N D,
WL 1FEHTETRELD DR F v 7T LHUHFIZERSWTBY, Fv 7
ENLHBEZOFTEHETEL T, Foy 7 SNAEANAEE & L ICHET S
L TCHEORBMERAIMETE 5, B, HEMEIRS6 HHOHEETIZI ~ 16
GEH - A - oA - M - I - MR - B, 199D . BEERE BHEHEE * &
72 UPLIRATIE 179 CPft, 2011) 234 E 0 K0 5 #E S h 5 Pyl
LLTHeNnTw5,

UPL (ZB89 A WFZE R KBS 13505 < SCERE 2 17 - 72 F 1l (2011) 12 &
BE. BIBRAEEZIRAE, HEAET CTERNORER, o LM & O, HAE
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L BHA L 16. RIEAHTH S 3L R L TH % 46, K175 %\
2. M - R - A H 5 |17 BT 5 RS2, FHSDZL | AT B EHRTHTRT
3. b bR CERLTHE LSTV |18 BHRENZ 5 33 AMET o720, BREDTH[48 O FVRTE L HANT S
4. BIFRIRAEIC R D 19 FAHEAL YD . LoD HLA 34, BERPURD 2 L A5G 5 (49, 5k kot BEOLDTA
5. WOLKORTFH L 20. VO BIEEINTH % 35. G A B\ 50. & <MEAIZEF NS
6. AFRARiH LS\ 21 EAVNETED 36. AL BRARETHD 5L 27b)TED
7. ALY ED 2. 5HENT B LAY TVBEHF DR |52 ( NELIERORVEE LV
8. HASOBEPFERRETHS |23 VW HWVE LT 3B HDOTLIZEARBE L TR (B3 HAARICR>THS
9. WROZLELELTES |24 B o120 39 ATHEL 2DV THS (54 DF bE RN ENLRV
10, Al2&W 72 e 25 5B\ B 40. fENIZD B EHRRT W |56 BB OEREVHRIZE S
1L BADESTRVIEEAT 2 |26 b EXEX LKL SRRV (41 BADE LSk RORCYNM IS E=E PR (W)
12. R 5&H T AW 27 WREIPMET LT A 2.5%EbLTED 57. IO ADRIZ 2o TR 2
13 B2 28, BAD D72\ 43 DEHVDHNTH S 58. A DBMA TN B
U E2HELELHR 29. Pl 73 75 v 4 MFEEELS 59. i N IH T S v
15 G D HYTES 30. ANICHEY $ X2 45, L) T LEHR TS 60. ZHEH AT ST
R B RRFR 2 (DERER) @ 14, 1619 R RIFR 2 (BEARIER) @ 31-34, 4649
B % OB
- o B sH 1A 5155
9 ofE : 615, 21-30 ARG (F5%1%) © 3645 RERRAE 5650

H L SIS - EEREE X U F VAL ARFSES (35). 2011, UPLFIHOTH| &, P46 IZURB X O ST 5[ UPL:
A5 IR — K % FIHATERL L 720

RRBR I EORBEIGIRAES L IR DO 2 7 ) — = o FRBERAL. R LA
M b Blz1E, HHOBECTIX. JWH - BH - A (1992) 1ZFE CRFENTD
FEHMEE AT TB ). BREROEIFHMEIZOT, CRRAH IS
o (M=1103). BERRFETIEESEE (M=1048) 251z <. BER
EEBCIXESEER (M =923) 2RIV & His LT b, EFERIZDOWT
SAIE ZAR - ARH (1989) 1I24& 5107, BA (2010) 12X 5 773 L
EOMREDLHOEN TS, FRELILOMFETIE, T REZ LRI 1972 4
~ 2014 4£ @ UPIL 15 s 2 MEE L7208 - 4% - b (2015). 90 4E o> H R AERTS
FURMREE L 72 BRI - NE - AL (2007) & B - A (2001) A—BlE LTH
oL e WINLHEFYHEO FAEAZ BTV 5, BB.E  DREN,
UPI ~O &% Ko 287 (LI, UPL#E) TROLETIC, MHH2DHET
TEBITHIEE S PR CIME L THB D . TOFEBEIRERHAED L7 v B2, -
# -l (2010) (&, EISRFEMEREE LY 22 3h B L ENbEEEEREE
RO S RSB 2 8 LS OB AN = — X2 HET LT b,
CDEHICEEORFETHEE I N TV THITHIZED %\ UPL 7275, KRET
BASNIOIZFEAMBETERICHEBE SN 1995 F12H72) ., BAEDELE
DR= AT L T b ZOFERHMIE. MRS E FICH AL R R
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PRT L&, LEEHW SN FAEICHREORNHEZMR T &, MHikEE Y
VR T—DIERTH D, HRIFFALETH Y. AFLTHD 2 E oz EE
ZWH & ERGR DS L OHEE LT &7z REEOLDREHEAR— AL (13—
T—aryTRYLNZADDOT = APEHESIND), KD J49% UPLOGEASB
FOMEFEFH A=A & L, UPLICREADEAZZFA 252 ENIEE ICHEL 3
~ 5 RZT BN TH o7z WL, R OHLTH 224 ER & BRI
FHRHEm O 2 ~ 324 CHL L, SRz R TRICEETHERT G L TE
ZOWEIZ, BAMENFD SN VIR AR ENICE Db L L, %
ACHBICHEIZE LT 59 2DMoBmBICHM SR VLI I L TWA 7272 L,
MR ORFHMEIE. FHRIDH 72 2 FEMEEMETIHERE L CE 2. K
Tt PLEOFHETER L T&72ARS%0 UPL ik & EREA 20 £ 4B 2 722
EREIBE LT, AP ALEO UPLIF e 2 £ L0 5H 2 & T, FAML A
DEVERER A BT 2 720 OFRE MBI HHEER O LARE R L L THRBIEP LT
WEWEEZ D, BB, UPLICET 2 HGE C— % 1ciob b ok, UPT
7 OB EEIME L EE B OWNEIZ R A 05, Rig CIEETE 0582 ) &
T k&L ThOLEAGOHMIZ, INFTHEEL CTE7/220FEM (1995 4
~ 2014 4F) DR pEFELERICED & REFED AFRICBIT 5 UPL AR OIS
A OWTHRETAZ L TH D,

B, WELA)F 2T ARIILDETREERFAEOA ML AZERIMS N
TBY (WH. 2007, 2010). WHOBIFE TIREFEDIH D - REOMHEILE
WEEND (EAR, 2010) A%, EFAEF R L UPL 0S4 SCHkiE Lk o B
Ml (1992) & =AM (1989). EAR (2010) % & —IIZBESNTWAH, KT
. Pl (2011) VAR (1991). Rl (2015) 2L o THE STV
KFEO—EEIN 2 BRIC L2203, BEM (1992) =AM (1989), AR
(2010) DFHREFICHONDEFAD UPLIFHEES LELE LIS, TEERZT
EEAEVORENLER L TCWELWEEZ b,

Bk

SRR LT, UPL AR LT, SPRERNCIED C EMEH oM E & H 12
NI E SN OCET T OFERE RFICOWTEATEY . W& % b - TK
HERETLDE LTS,
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O — 7 — & PREFE ST B 2006 £~ 2014 £ 12D Wik, HEEIK 56 TH H
CEEMIEE O 4ATEE, WEOKRFTH S UPLEN, 72, HEEIREZHL ST S 4
FEIR DG BRI R 230 DA o AR (5K | SRt a5 B AR
FNENOHEEYHEY ZAEETHELT 5, 20%, MOEETRH L T
EHN GEUHBOART v 7 21T %) L3R LEEHN (60HHE LTI
OxWFhhzie AT 5) ZHE—FRT L Tz 2007 4E % SUERHI O 720 v 7z
8 4E43. 2006 4F & 2008 4~ 2014 4F DR & FIME 2 H Y U AEFEER 0 2% % #iEt o
HrZF %0 UPTEIZOWTIBEA AR EZER L TERE T2, 2B, &M
EI D 72 OBERT G A S RIS 5 2007 SEDERMEZZ DS, BEERE L THE
B S = 4= Rl e VSN

ENTERICHRE D ) 2 TH— 7 — ¥ DWEFE SN T 5 1995 4~ 2004 F 12D
T, FEMBREREES 15 ~6 11 FICHREROS T FHEA RS LT
FHENTWAITT, BIHE & UPLAR. BEERD 4 @2 0B N
PIMES L OSD A TH B D728, 1995 4E~ 2014 4F D 20 £ M 41k B
L OHER 12DV, 2006 4E DI & AR ORI RS, - HEERD
15 EEIE O AR RIS BRI T 5 L v, Z I T 1995 4R~ 2014 4E DA kIS
IZDoWTI, FAMREREE IR SN TV S 1995 4E~ 2004 4E O HEAER O
FFIMERESE & 2006 4E LIEOFTRHME (2005 4E 1 I3 R AMEL IO 7203k b 7 vy)
270y MLT T 7RERT A LT, ZOMBIZIEETAERET S,

& R

1) EA#HETE 2006 £~ 2014 £

2006 4F~ 2014 4E D 9 44 TR RFE1X 949 %4 (k644 %, k305 %), 4E
HHERL A 0 16 %4 % B < 933 %4 CTOFIHEHIL 1933 4 (SD : 2056) TH - 72,
2007 4F % B < 8 A TIIA G HFIL 850 &4 (F1 576 44, ik 274 ) . AFHILEC A
DI &% 841 & TOFIGERNZ 1974 7% (SD : 2.056) TdH - 720 215
T MMOFEE &R L EETXTHA L7 2007 425, UPIRA xR IE Lo
RENMAERE L VN e TELRER L o720 TD 2007 4E% B < 2006
AL 2008 4~ 2014 4F 0 8 R4 Tld, ARFEH AL O HESIER OS5 F 9L 395
~ 828 TH Y, HETOFIMEIX 591 TH 720 UPIIRHOTIED 8 44T 4.44
~889 &7 1), FDOMET DI 6.62 TH - 720 HEIERDZFHIHIZ OV TIE,
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K2 EAREE  SEESLULBOERFHIME (SD) (2006 F£~ 2014 F)

<TEH < UPT 5>

e W ol | 4tk | BRI WPEEH | UPL{RA

2006 67 28 | 9 | 828 (7652) 064 (0886) | 889 (7677)
o007 68 31 | 99 |1230 (10577) 177 (1427) | 1401 (10661)
2008 | 65 35 | 100 | 652 (6457) 076 (0986) | 726 (6594)
2009 70 39 | 109 | 605 (6312) 094 (1091) | 692 (6348)
2010 73 28 | 101 | 649 (5885) 047 (0807) | 691 (5814)
2011 76 34 | 110 | 533 (6208) 089 (1147) | 622 (6287)
2012 73 38 | 111 | 598 (5705) 080 (1075) | 680 (6962)
2013 80 30 | 110 | 521 (5705) 075 (1044) | 595 (5610)
2014 72 42 | 114 | 395 (4230) 049 (0823) | 444 (4334)
2007 % bR < #At| 576 274 | 850 | 591 (6287) 072 (L001) | 662 (6322)
2007 % &tral| 644 305 | 949 | 658 (7.126) 083 (1009) | 7.39 (7.256)

< HAER O S >

I G RRIFR 2 B0 DR SAAE U - HEBREE
2006 186 (2248) 372 (3410) 166 (2024) 105 (1678)
2000 | 306 (2989) 486 (4449) 230 (2349) 208 (2262)
2008 | 157 (1898) 242 (2764) 114 (1614) 141 (1410)
2009 135 (1833) 269 (2899) 111 (1536) 090 (1521)
2010 165 (1797) 278 (2700) 111 (1580) 094 (1.363)
2011 130 (1651) 210 (2797) 111 (1737) 073 (1.196)
2012 140 (1722) 250 (3243) 110 (1715) 100 (1572)
2013 135 (1627) 234 (2744) 085 (1458) 066 (1.119)
2014 127 (1652) 175 (2398) 075 (1174) 040 (0.725)
2007 % B < #ERF| 146 (1.809) 253 (2912) 110 (1624) 082 (1.354)
2007 & G #ERT 162 (2024) 277 (3186) 122 (1752) 095 (1523)

1) 2007 A IEMOFRE & 57 2 g ﬁﬁ%%ﬁﬁ LTBY. FEROEOHESGD S
BRALL7ehs, &M LTHRICERBET 62 L& L

S RRIFR A ) DML, e AL (555 . SR - R ER RS
TNOEETLITEVDPRDO O, KiEHX, TNEDOERTH 2 ARIERFAIC
HLLMRZR L0 —T, WEHEECI 2 S DIRIFE L SN GIEE O R
fiEd . 2007 Fx2BIHLE LT049 ~ 094 & \vvo 7o 1 SR OR R & 2 1) . 2006 4
& 2008 4~ 2014 4FD 8 F3#ERT OFIFEILX 072 TH > 726
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2) BFEMDE 1 2006 £ & U 2008 F£~ 2014 F

HAAER & B IEIEE | Wi O#EH T 5 UPL15n, 2 L CHEAEIRDO B
2006 435 £ UF 2008 4~ 2014 SE DM IZEN D 29 &) BRI 5720, Th
T, AR MO AR E L7z Tukey 312 & 2 —JCRLE BT & £ HEILENC
J7z0 2007 4R 13, Sl d & BY . MR O 72 OMER KA S BRI L 720 1‘%5'%
LT Om) Th oo

EREIR

FAEEE ORI ER RO SNz (F(7842) =4227, p<.000) (3. F1),
2006 4F (M =828) 132011 4 (M=533). 20134F (M=521). 2014 4 (M=
395) X A BEICEMFEEMEOENC LD Sz, 2006 4F & 2014 4E D=L
2L E e o7z, TbBEEO 84ETIX, 2006 4E2YH WIER DO S 35875
R L FAmAMEEZRLTBY . 20Ok, 2011 4, 2013 4, 2014 4 Tk
L7z

B 1236 H

FAEEOMIZERRPFRO H7z (F(7840) =3250, p<.002) (%3, H1),
2009 4 (M=094) 1. 2010 4F (M=047) & 20144 (M=049) X h bHEE
CRREE L E20 202014 413, 20114 (M=089) XD dFBICHED
BWZ D girolze bbb W2 SRHBITEDFEEIZEE T 2 B IEHE TIX.05
V2l 72 722 W& L 72 2010 4R & 2014 R 2 f/MBE L L CHREEE S L ITEV O D L
Rboiz,

UPT 1555

FAEE O EREIRO Lz (F(7842) =4.269, p<.000) (3. K1)
2006 4ERE (M =889) 1. 2011 4 (M=6.22). 20134 (M=595). 2014 4 (M
=444) X0 HH B FMEDTE < L2006 4E & 2014 FORTEIT 2/ TH -
720 & 512 2014 F1F.2006 4E12h0 2 TL2008 4F (M =7.26) & 2009 4F (M =6.92)
LD LERIMHEDBENZ L5072 B, 2010 (M=691) (ZMboFRE
DEZEBHEENRO SN olze AMEE H L 72 2006 47 5 /Ml % H
L 72 2014 4F 2 200F Ty 89 6 MG A < BUFE &8 ¢ UPL 4 R0 PIg I A
LTw/z,
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1) 2007 AFIIMOFEE & 7 B [H]
EHRERHLTBY, £
1] 72 DIRIER G © (L BRYE
L7z#s, Z#fliL LTERI
IR A Lk L7,

2006 2007 2008 2009 2010 2011 2012 2013 2014

SEE (BEER. BRMIER. UPIEBA) 1 2006 £~ 2014 £

I
—
B

) 2007 43O AERE & Fe 75 % 0]
EHRERMLTBY,

0 : : : : : : 3
2006 2007 2008 2009 2010 2011 2012 2013 2014 MO ZEDBIEN R & 12 FRS
N ) L7t BEME LCREL
Wi e BRI B Sk kL7
—Ah— RHATR - = - SRiBER - HERREE

2 BREROFEENERTHE 2006 £~ 2014 F
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E R AEIR D 4 FHis

HEERZMNT 2 458D ) 6, FM RNz 2k 3EBICBWT, £
NENERIEI D S/ (£ 3, 2)o

o oMEETIE, 2006 4 (M=372) »5. 2008 4F (M =242). 20134 (M=
2.34).2011 4 (M=219).2014 4 (M=175) £V b A FZIAFSEENE D -
72 (F (7842) =3986, p<<.000). 2006 4F% i AfiE & LT, 2008 4F I ILEAYH &
WAL, ZOBEFSLZENH L DO 2006 F1213B L3, 2014 F 1213k
IMEER IR L 720

AL (B TIE.2006 4 (M=166) 25,2013 4E (M=085) & 2014 4¢
(M=075) X0 bHEEIBETFHEIED -7z (F(7842) =2836, p<.006).
2006 4E & KM & LoD 2012 4F £ TIIFIFAS D 7Z o 7275, 2013 4F & 2014
ETL 2006 SEICHL THBIZHA L2 LIl b,

sROEAET - BEERRSE T 2014 4F (M=04) 25, 2006 £ (M =105 &
2008 4F (M =141) &0 dFEIHEICFIED K2 o7z (F (7842) =2916, p<
005) 5 2006 4E ~ 2013 4E F TITITRE DO ME 72 - 72D A%, 2014 4E T, 2006 4 &
2008 FE I L THEBICHA LzZ 2R, Z0ME (M=04) 1% 2006 4 ~
2014 SED e M THRAMEIZ 72 B 2 E D h o 72,

3) B=407 1 2006 £~ 2014 F

HEEIREGMHEIEE O#ETTHh 5 UPLH R TR S & I L 72, 2006 4F &
2008 -~ 2014 4% (850 %) DA A 3-1, 2007 4F % ZH Ml & L CTIE~R7z 4R
MDA 32 Td Ho 2006 4F & 2008 4F~ 2014 4F 0 8 457 Tl 60 HH1 0
H~ b5 HOFHHIIEES T 2 AL B5%ITHB LT, 16 HARMIZ 0% 1P BES£5
HRL ol FAEEOGARTIX, 2007 4F%2 FIFHI. 2006 445 2014 4E12 2
o0 ST O & L 16 ~ 25 Jinii & 26 fiLL oA — BT E AR E L5
72o =AM BT S & 2006 413 0 4525 3% T 16 ~ 25 25 11%.
26 LA EAY 5% TdH o 72h%, 2014 413 0 s75 A% 14% T 16 ~ 25 fini 25 3% 26
HUE20%TH o720

4) BEEIR 1 1995 £~ 2014 F
FLERDTE > TV 2005 FE 2 B &, 1995 4~ 2004 4. 2006 £~ 2014 FE D
R E 7Oy b LTI AL 72 b ON K425 b, MR L RE RO
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36mLE

31 BA%% 1 2006 F. 2008 F£~ 2014 £ (N=850)
2014 B
N R
2013 S S NSy ] =16} ).‘_ﬁ
2012 AAMARVURVUR LR SN
2011 | B1~5%
06~15:
2010 1) 2007 4514 & 27 1]
2008 LAl EHRERALTE D, 5%
\ ! I \ B26~35 W3 DRSS S 1R
2007 ESSSSSSRSSYT
\ \ \ \ m36ELE L7zAs, Z#fliL LTREI
2006 F\\\\\\‘\\\\\\\‘\.. O = - -
B R R By A
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32 BE7% 1 2006 F£~ 2014 FHl
14
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) 2007 4EIXMOFEE L SR B MEHTKERHLTB Y FEMOEOMERRA LRI LA, 2EML L THE

IRy a ek L

4 BREEKROBSTHIE: 1995 F~ 2014 F

F7e B 2007 7%, 20 FEH TR b HEAE C L ME— 10 KB EH L 722 £ o 72,
Z?D 2007 FE &< &y RETOHRAE LR EIZH 725 1995 F 75 KMl 20 [HH
2725 2014 FASR/AME L 72 D) L l1E 395 ~ 876 DHEIFICB S F AR E o
720 6 ~T7THAOHBHEN I LKL L, D) 5 7 HAIEH 10 4 (1995
HF~20044) ICHEPLTHBY, 8B D 2006 LRI TEH4 M TdH - 720 6 L
CRHA RS 5N s 5 mifdid, 1996 4F (M=564) O 1%k &, 2011 4~
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2013 FEDEARZ e L 72 Z & TE DR E Lo 72,

Z =

BESIESGICET 485

EEORAITBIT B0 TFHMEE. AEER, BUEE, mEORFTH D
UPL 28, WINL RERFRREE T LIEESDEBOLNL L sNb (F
W, 2011)0 2?9 b HEMERSESIZOWTIE, EEORFETHE S NS T
BIZ9~16 HEZESHLN A (FEHM, 1991) 25, EFEEHIZOWTIE, B
(1992) TI£9.23, A (2010) TiF7.73. =AM (1989) TIF 107 TH b, *
72y ZEOYAT R BE L 22 FIE (2011) &, UPL& S o4 E V% 5
LZ179 LR LT A, REHALEIZDWTIE, 2006 4 & 2008 4F~ 2014 4E D
SHETHM L EAKE (F22), UPIEHOALEGAMAR (K31, 32). 7.
1995 4F~ 2014 4F 0 HEFEIR OB S FHMOFRIMERE (K4) »R$TEH12. H
HAEK B & O UPL B B O & E O KED B IS SN A M & A TEER
I3V B2 1E, 2006 45~ 2014 400 8 0 HEEHTIE. AR AL 0 HERER
D EFIfEIX 591, UPIAMOZFNIE662 TH o720 T, FEEMOEOMK
FEHAXBRAL L 72 2007 E 2 MR 72 9 FF 3 oigat &2 RLCh . BREEROE T
fifild 658, UPI #4513 7.39 TH o 720 G D 7 2> THEEAER W 2 &1 BT (1992)
REA (2010). =AM (1989) & o 72 EFE RS SEIICASE S —B L 7-
LERB. L LEKEIC, ZNOEEE IO TEH, KRgo UPT S RITTE
IZERWEIZ R > T b,

FE R RS 2 8] 9 UPT COMRAS 57 % SC3l 0 ICH 3 1UE, RS ARG
HMEREE DB VEED S, L) 2 Eilh b, HEMRIZET A5 5 TFEHED
S, SZERR A SR S - A 1 Ak, BN CIERSFEL LTo—45%2E
A L7ZRAEREN O Y 4 IV 7R T 57259 7272, LR IC»r2rLANE
DENZE A ECRA—EMEZHVTWAICLELLTREBATHL I L2
5. AZEH AL DRSS SRR OIS A 2 LIEEIC LV EE R
Bo UL, B LOHELEEEIE VR SIX, IGEIMERH L & 2 W AR
T PGB AT < 7 B L HEINS 2 A5, AR AL OB PEE B L HRAER & [H
UL EIC R 572720 Th Do, D F 0. 2006 4F & 2008 4~ 2014 4E D 8 447
TARZOGVEHEE OFIEIX 072 TH o 7295, EEOKRFETIE 115~ 26 CEIL
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i, 2010). A& CESAEICOWTE 218 198 (BLHM, 1992). 041 (FA,
2010) THotzo T@H) LEHAM (1992) OFEETIL, CRRFEIZ A CTREY
MOBEFIER (M=923) 134 1 ~ 2 SKWw—77T, BEEBIESCRSRFET LD
bEWE (M=198) #RLTWV5h, DX %, HEFEROE S Bk
HOZIUIHRL L TRV E W) BIRIL, RE¥ETIE 2011 FEAME—Th - 720 2fF
BOME & LB (1992) 12— L awkREeEZ L, LA, HEERE
B H & b IS HEOK A5 72EAR (2010) ISEWEF 5759, BR
(2010) (&, WFHI > TS S 2 2 10OV, [(FIE) T L A @R 2T T
HIFRR - AR T 2HE THIL. HHOREIZOWTHESRKIGIZ
ZLVWEVIEHEDHLDLTWAIDTEARVREEZLNS ] LT WA,
BT RO KB L L COHRIEROEANTIE % <. UPLNOKEGE &L O
HREBEPMECZ EORHTH L, BAR (2010) (ZHE T, [(HE) ZoiFRic
EHORIOWFENELZ Z 272 2RO LN L5, HOOREIZHT ) HLE
T TSNV E W) RETIFE ORBEENIEZEL Cw500% Ltk v
L7z, DFEN, L ER, BEL D) F 2T ARTEHMESESELEESN, B
ISR CERE L TV SN IR T TRD 2, A TW D A VIR & 2%
BTEL) REOMALICES LTEZL L, FTEHAEIE L CGER RS
BRShsR 3 RICHE < 2o TH ) . UPT EREEH O 5 Hid. # L AR5
. Bae OFEAXRY M IEOFTE. KFEOH ) F 2T AEANOHBIGIEDIL
T TVWHREHTOH D, HOTO—ANEDL LI E2FED DL, 228k
IR b W AR R RIS v, A ML ADFEREEIIE L TNTD,
LHOREBIERELZ T D 2 &0, illiciod 2L, BEEEL Tt &
DL ZRBTDEZOND, FIVo2UATH LN VIR L, BESCHED
—FFRY ] L ATIREE DS, UPL I3 2 RUSOK S, DWW TIHERBROT ROV L
DEWVHIREMIEH B0 LHOEFRME LKL TR, &L T Tk
ML TR Ea. AANOHRICESCHCHETH 5L E, UPL o REHILY
R % %o UPL DR BFERDP O REF AL LGS 2 5 512, FRMICH K
I D ARTIE L T (HREROEAS) 25 Ko, 5 F b
TETWVWLEWIEFLPLAGDHIE L TRy (BHHE RSN 525
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BI1 ChMaEFLLEErOM, T2bb0 = {2z —al =r} T2 E 5, %
Bom S LCRDHD 00 BlE Lizhs, BEAKETD 5.

/u_aWW: e m=m1 e s (24)
c 0 (m2S-1LHOEHD L X). '

(RLRA)
m>0 OpE I, R EHBETH 225 H 52 Th 2, m<0 DHa, 2=a
+re?l Bk,
27 X .
/(z —a)"dz = / rme™riei o
o 0
27
= gt / em+VP g (25)
0

D, m=—10L ZIZ0HBIIITH DL, m*+¥—1 DL &L,

/27T (m+1)i9d97\/2ﬂ- #i( (m+1)i0) g — (26)
L c V), iminde B '

LD GEWIHE D )



(25)

(25) ROEBDEFHEFE LD DIZIEr 3T &2V, 2 UE Cauchy OFE4E
BIDBROZLETHE, DF DRGBEC L. aZ NS ORI THILL X
CHTHAHLEINE RV BT OFEIZBWT, m<0DE i3, PR EEES
DR B W CIERIBE T3 e ve 210 2 FUGERIEE i TR 2 7HET 5
CEFTET, (25). 26) DEHIWITLHI LI D, 26) x L RAZEIC
VRO EN DD,

{Zllz—a|=r} &bl (I3 FTHLLIRGBEC ET 5, mbS, BHTIX
&<ﬁ@ﬁé(%%ﬁﬁ\mw)®téu\

/(zfa)"’dz=0. 27)

kC

Thbb, kREbo/ L ZITMOTOIL R L, m=—1DL &L,
/(z—a)mdz:Qk‘m'. (28)
kC

TmHBWHEO L Z1E, WAL LEEEIIOVTORC ETHES LTS 2O
SO0 % S L%,

A-Z ERECEH
f(2)231 FHaTIERITZR WE &, al3IFERITATHLE V), adfFENDOL X,
fFaz bl LTRO I -5 VER SN S,
[ee] b,m [e’e] .
fu):E:C%_@m+§:mAz—@.

m=1 m=0

- OHHD L E f(2) Dal B BBEE VL, T Res(,0) TEF
5.0 % o % PRI OB (2) 120 < |2 —a| < R CERITH B £ F 5,
F(2) % Cloif» THAMS UL, Sl Em < pl 112 £ ). =L Do o

z—a

T 012% %,

Tabb

/ f(z)dz = / Z bn(z —a)"dz = Z / bn(z — a)™dz = 2mwib_y = 2wi Res(f, a).
el c c

IO ROERE D o
RBCEHL : f()Dak LT 20—F VEME f(2) = Y bu(z—a)" T 5
LE, T



(26)

/ f(z)dz = 2mib_y = 2mi Res(f, a).
c

3 ERCRME

AT BT B L L OB R % D 720\ R IRE LT 2
TH7M, (22) 1 Aﬁ%ﬂé;om\%@%ﬁ@%%ﬁ%@iiﬂﬁ%@?ﬁh
Too BBREWVIRILIEI G LA BEIICRAZ D TE D, Bl ZRD EHENIC-1K
DEXDORERDL LRI > TVD, TIUTHEF MBI 2 5O 2l
TEICBIE LT %o Sl BN S Ol BB 2 Tld v B R <
BB, REABICOFERICHE NS, SlifEE ) —~ Y HO L Z A TR 2o
DAL, o IO A I BB O L ilit: L —33 5. L2 Lx$BI%
DEAMEIL, D& EDDTLTEINTOIAF I v ZIZHG I EICLDED
TBY) MOBEBDOLAEIC AR CTHELRFHE RETnb, 22 TUL
ZIUE 2 o THRRZANETH %,

KigaBEXIRO L EOBRIE, " OWMATESIE. n=—1D & X727 d Mo
W L INGR L S NTIES %&w7%®f%oﬂobﬂbmﬁmﬂ%&bf
FRTHDE, n==1DOHAETZTT () OMMBIIB T 2HP 03T XTEiH-
TV Z LG AR TIHFICIZR R 57285, a— Y —DFESN
KGR -1 RO EZAHORG LB LA EZ ETHRYIL->TVD,
DEHZ, THOYERLRIFEERETCNLEZAHAIZEITRTOZENEH SN
TWd L) BHEBIIEFETLIELITREZ %,

T, EHICBWTREBRBEFE LD OPBNZT 2D THED, Li2hL
MOREENGERLRDL LD > Tnb, FHIEHEOEZATHRRZLH 12, IE
BIBAE D SEER & i E) L T CHOLICESEZ 0 A 2 L3 TE R VD TH S
MH. ZHIEFZEEO ZoRE. bbb -1 RICBT A 55REO—2 ol
LEBRBIENTE D,

SHEB R [EEBORER —F fhw+ﬁfﬁ+nmzmu¢&f

1+2
DEHTEREFEODIZ @*%ﬁ®§%1+z—bﬁ+f—f+“tﬁﬁ
|z < ITTL2IR L 2] vy 2k, Fo [BERARFOMBEELKICHES
R TT I 72Nz E EIZH  ZOREEDO—mDP R D2 ENLV—FlzE

=013 f(z) = ”“@ﬁ@ﬁiﬁf@é# CHAEEMBE LT b e=00k
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CAHTHEREIRE L T2 ] &) e ELRUL) RREZEEDND,
e OFEGOREBE LT, RO L) BETEIC SR o A4 T — DA

e =cosx +isinx

LD EITNOFLL R ZAMBOMIZERE DV,
ZAZ:—T% ylﬁﬁ@f&@tb BOT=AMMEEEND ) T ) Lad B L
Tws, KEOBETTTH LR

1
/ —dx = log x + constant
x

SIEFITHFENLFNTHY 225, ZIHKX L FHEBE V) BEL SOOI
BIFRZ AT T2,

SE

[1] W.Dunham: 41 7—AM (BJIMEE, HLEAN BHARTUR), v27) 2 F—-
7 =77 — 7 R, 2004,

[2] BeFREIA  MhE)IIRA R Zes [HIRBIEGR ], 2016.

[3] iR - BB, EdEHEIE, 1995.

(4] FHFZHB @ Tty %5, 1971

HENE

HE2POAREREIE - TELLDIKDLD LD Do 7 2w —DJEA [k
ORI TEETLIRBELER] THDH, HEIEELVY, KT k) iczo
BB —FRDEMD DS Do

MAELRITH LD, &5 HPFATFOMEZETYWHHRORZ LS IES T
L& OO HIC ATz, TOME B-BM 7 2 )V~ — OIS A FAD
BERNIIKIREL 2D TH B, Z L CTRBHCZDEZ H MO Z L IZHInHTE
HZEIZ Rz BAE LT, HIRIELZFH AT OBRVWETH 5,

(ZfH FHL284F 9H 30 H)
(523 H PR 284E 11 H 30 H)
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WFze/ — b)

et RO SIS A F3I 7 2D
IR THEIZOWT

wEomEoBh !

On some numerical methods to calculate cellular
dynamics based on statistical physics

Hiroshi FUJISAKI

1. BU®IC

ML AEGHREEZ L ETIRL o QRN R LDOTH Y . EWFEOHEE
F1EOMBOME AL 2 L0l E 5 (1] 7272 L BIE I3 A mI SR b T
SFEITICLTERLILEDTELRRTHY, bV 21 v 27D DNAD
SIIEEDE R S THEMFENEINZ eSS 05 L9112, T LR
WTHEMBEREZRIT 52 LT, B EANLRAFHSHEONLS 20 L) 24y
TMR7 7a—FI2LoTH X7 R DNA O L9 % [ER] A5 T oMY
d%ok%ﬁﬁtﬂﬁfgéo%% SoTbIDEI) BRERGTTOHETY 2D

OFLANVOT Ta—FEAMEL IR A ERET A L W) IBIEL LA AD
Uoé LAl 1HOMIBICE TN HFOBIBRKTHYS, ZOFTTO
JEF OB E D 2 LIIBIERCITVRRTH TE LWL, R 04
RuxEZHETOLREW R E TRV L LIV,

I TYWHEIIBWTEE LT O Y —DEET 5. FlAE. KB E %

U AARERRS: - W #E Department of Physics, Nippon Medical School

2BIZIE, F U EESOMBENEME L AL L SRS FHLMEEHPARENTH Y, Al
E 2D ETHLRPER N,

S ONBIOBEE 72072060 kg & Ly KEGAKTTECWD L5 &, KIZIE 10000 E VO JF
FHEENTVD, TREMIBOE 60 J-IH=6x10" TE 2 &, 1MIF472 0 OFET-501E 101
fHER>d 125,



(30)

NZZWBE G TLNVTEZDL & FIULT RN R (~ 102 1) 13 & ET-
GTOHREFNTHL, FHICEZ DL, ZOTXTOETOME & HEOHHR
B ETRIKDEED 7 5% L L. TN%FATT 5 OIEBUED LR
MR EREDOFTENI W THEEL v, 72720, SRo—HoWE (B2 EE=
i, 2RO AN F =57 L) I LPEER LR WAL, $ETHFE (statistical
mechanics) &IHINBERICED CYBOFEEHVL LT, TOHEZH
s EDTREE 25 (23] LoT, MR TFOETNZELTH, Th
ERETIFITIRZ VO, ) BERIATGIRE Co 272 L, MRk L [H
CCHETHT2OERENDL EF-oTh, ZMEIXE— 20k L CHIRIZIEFIC
WM v AT A THLHOT, ZIHBHHIZIZVL V. Lo T, MBOFKEIFH
RETFINVES-E &R, BTLALELTRTERACHEHMT 509 LD
B HEIHEOT A FTICE TS IFPVETFT I E VWD Z EICh L EDb% 2 2\,
INFTHALRETUNEZOLNTWED, TNOHET XA TLDEHF NI
GEREMEEIRDOT, T2 T Thew (HROH L5wE1L [4,5, 6] 2%
HX)o 2o Y2, AFTiE Cellular Potts Model (CPM) [7, 81 &IEiEh
LD F A4 F I 7 ADETF NI OWTHLIIC ST 5,
FPRECHENF LM TH L 2 EHIZRR, Z1h 5 CPM O L %
By ATVYT BT VIZOWTCHAT 5, Z20%IZ, M0 51 F 3 7 2% iR
IZFE7E 5 CPM OFBIC A S, FRHED L) ICMEHAE, AlGEE. A5/
NAF T Y =7 EQEEBRIZHN ) B, ED XD RIBIERREND L0k
VW) ZEIZOVNTIHRRS, REIZTEDD,

2. ETAF AP

et Lid, 370 (R REEY) dxrn (2 2iERE) 2007k
DICVEE R LWEZOEZEZ O L THY), BHIPFEo TO~ 7 u R EEI%E

CERNFEORLE L RN THL 2 — b HRERIEZEMICE L C2Boms A TH
). BB TOME & BEED UL, ZF LA & S IS5 5, £oTl
SAEDEHRL TXTHOLND Z LI 5D,

O FEMIITEB T AL F - L MEI AV F-PERSINDLD, HADORTHGTOI A F—1T
FHWTWVD, 2 THERTVED T EOMATFHDZ L TH Y PR A N F— LTINS,
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b5 R WCEERIREE DR ET 2B L Cid, 19 ISRV Y < v AR IS 5E R
SHTWD, METFHIIB W TUIMEELIREN 2 EE e B2 LTEBD, ZhET
DY FDPE TR B2 % P LICHWTE TV L0 LB TH L, 0
72O\, BETFEOREREZ PR 2 O BAOYIEH I L > THEEL <. A
BN D be 72720, ZOHLERDLIDIE, RVIR U GHTH D
WETFRBIIF L ORIE T > L ARICHEBESNLDOT, T THIRET
DEHNRE P> T b AEEZL (K)o RONFENETANF- "2 EL L7
LEIZ, FOIARNF—OIRENER SN AMHERIL

P(E) « e~ &/ksT (2

H1: HENF%2EZ2 5 ETO#RE, TAVF—ER2 b DY AT AWIRET O
BUR IR, TBY ., BEMRICTHIREICR L, TOLETATLD
IANF—ITRELNWTBY) ., TOGMIERNVY Y v 5hiL b,

THZON5, TN ELLERLVYIY VG ATH Do (kpld Ry~ v g2gie
N b,) 22T FBOGAITFE RSN TR VDT, BEICIZEERT

6 Ludwig Eduard Boltzmann (1844 ~ 1906) &%+ — A M) 7 OWHZEE, <27 A o)V D%

REB| AT ROME I F 2 BN SRRy b O ¥ — OB 2 % 2 T 2 A L
S = kplogW (1)

E ) BRI L2 S 2ICHTL B kpld RV YR VIEKTH D, WIRREEDB & DO
Thbo

TR Z2 XIS, S — b U TIIHOAE S 2R E L, FOBROREIZ TR
T—EICREL L VIR R->TBY (WMo TR WEREE LTEO). 2hrs
PN 7 BRI E E 7z, 72720, 20 RIS AE E e m TR ARN & 2 A THESR
OMEEHE->THBY ., HEEOMSIXAKRZEEM T L2BIEO LARENZLOTHL 2 &
Mo TWb,

8 71 ) =71 V454G (canonical distribution) &MEENBEZ EHH 5B,

9 NEEIET AL F— BB AL F— Imo? LRI AV F V@) ORITE X SR,
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E 7 0HS, 1RIFRER E o Tl
BT NFRVCHFN L IREE L 50 (BRTEREA TV IR GE) 2E2 5L,
IANF—LHERHN R EE L 5DT, ZNEE, (n=1,2 ) L35&, KL
< VoA

—En/kpT

P(By) = “—; (3)

e he ZIZZONHDPFERICEDOOHTTHY ., >, P(E)=1¢%5C
EBRTE L, DFD,

Z=3 etnlket (4)

T bo INEMEINIFETROBME IR, 2F D HBILEI N TV VR LY
T UHBARNIONWT, TRTOREIZELTHEZ L 572D TH D,

WET AT OMEREZ VTR A m CFER5H) SEHRETE, 23k
NFEEENTH L LR, FBREOHISLIEFIZLI W ED5Do> TS [2
3o £oT. ZORNVY XYM OFREIZE L TdaE BV n',

3. 1229« EFIL (Ising model)

31. 125 - EFEFILOIRILF—

1424« EFIL (Ising model) & 1% 20 HALFTEIZE 2 5 N-FA DETF I
TH Y. FHEIZOMBG R ETINO—DTH b, FNEH2D LD b DTH
D, xruLfiAE I/ asiia (AEY) OfED LAY, MO,
AT EE T LR vEEZEZY, ZNEHENICIE ] TR, iHHOM
B (AN LAV OERES; EFRTE, S=x1DfELPE LRV, =
ST A VHOMEEH %25, ACCOHEPIALF—LEBRLTBY,
iEHE GEHOMORE Y OMEEHICELTIE, AEYORKS:S; L MHES 5
EEZDONHREOT, BHIIZ ;S8 8 b 22T (SHEMEHOBS

07722, IS TRTRETORBIZRDP > TOL A TORETH Y . FEFHOIRETIX
ED L) BGADPELNDL PIXEN TRV ZIUIBETY & v b aifgEETH 5 (9],
W SHEE 112 X 7 O R DI X BT 2 ET MG, N EYNVT - EFLVERENS, AY
O ED 2RI I EE Sz DIk XY TV EIFEI, 2016 £ ) — )V EsEE

XY EFVO NROIHNAEMER (A7) vy - L RER) 1252 5177,
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VIVIF[E[V]4]4
VIVIVIAV (VY
VY[V
ittt
t{tit|tit|t[t
titit[t|t[t]¢

© Hammel, Ben. “Monte Carlo Simulation of the Ising Model using Python”.
TheBrokendesk.com 06 January 2014. Visited 24 September 2016.

K2: AT 7 - FEFLO—2DHE,

Thbo BEVOAE Y DREHHio TH/IZ) T ANF = Hlne 328,
Jj \ZROMEE SO L%k b. TE @M (ferromagnetism) DET L L9,
GHNRLT LT D010, J; ZIEORICLT, —Ji;SiS tHEZH. ThL, &
GRS SIE -

E({S:}) = 2}%35 (5)

k&%o:ﬂﬁ4§yﬁ-%rw@1$w# Thb.

AT A EAER OTE7Z05, BRI A A Lo A Y v & D
DMEAERIZFTTCDO T, Y14 FilZ& > TH A » jHRUEFE (nearest neighbor)
DL EXPZTHENERADP S S & T HHEILLIZETIVAEbND Z L% v, 20
HEMEHOKRESZHEMIZTET AL, FOZANVF—EZLUTOL) %5,

E({Si}) =-J>_58iS; (6)
(i)

ST, NIIFTEHEOY A N TORFIZ DB EVD T L E2EKRT S,

3.2. ErFAHOZ%k (Monte Carlo method)
ETCHADETVELTOA DT - FTNVEMA LD, ZOMADPRET
DEBICHELTnDHETHE, HHIANF—OREPEIT 2RI, KIS

WARZRNY <2554 (2) THZONDL, GG DLE, TR bEkL =Y

HENFIHTELD, FlAIE, AECOFHOME THh LML (magnetization)

M O%E

2 CNBAEYOERIPHEAIC R > TR A0 EIPERLTVERTHL, M=x1Hbobd
RO 2> TWLREBISHE L. M =013 AL L TOMEDS - L FTFVRETH 2,
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M =" SP[E({S:})] @)
R
= NZ ®)

EWVIREERIBETLZEICR D, SNEAE Y O&ET A N TOF S % 554
PE)TH¥HLZLDIZh>Twa, LoL, X (7)) 220FFRIHELLHI T
HERERI D,
ZORITTRTOAYE Y ORE{S;} = (51,52, , SNICEHLTHZ L5 &0
AT TWED, S;==x1THLDT, 2NHDOREIZOWTHIZ & 5 &
W) ZEEEKRT L, PIZIEZ2RICDETIVTI0X30 DY A b o3HbH (JeLT
LTI R) E LT, 2N =2~ 107 & 72 0 BIIEED S H O 5RE % i -
Tb, :@ﬂ%(<i&<Jké’&@TT%Té% TIEITHD»?
CDX)BEGHEIHWSE NS TENE T AAZK (Monte Carlo method)
f%é[ﬂopﬂi¢@%~®;7&kﬁmﬁc%?éﬂ(%t<@%%)%ﬁ
PUGIEHE T 2 FETH D 1950 SERASHAEICE D T TIEFICIL b T
Who BEVTANMOEEMIBICERE 22 Lk, vILaT7ESEH (Markov chain)
OWEE, TANF =L EOFEPBFNICTEL W) 2 ETH D,
BEPOHWTL L, FIZIZEOWERILLIZA VY7 - ETVOREIL H5
PA MICHEBET 2 ANVF -5 T 2581, FIZIE2Rco%EThiLL
(0 3), MILEDEIZ 4 DI BH, FD40o0%FS [7200]) ZEHETLIE IV,
2F 0, FHELATEVIT RO
Eioeal = —=J8iSs, — JS:iSi, — JS;iSi, — JSiSs,
= —JSi(Si + Siy + Sis + Sis) 9)

n
[

n

4

H3:120AE Y %Ey T ANOETEHIT L ZITEZRITLIEN
FZwBEORE Y,
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Lo T Ty, i, i3, i (ZICIRIEFED 4 DDH A N TH L, B Thrb LD
2. SOZANVF=LUEHETENLE Y THNVOERFETTELDT, ST 4
VE=Z2VWHEWEEIETLLENRLZNE W) ZENFTHEE LR D,

WIZ=I T 7B OWTIEN, EXFHNOETIE [HAMHER] 2 CH
BEBERIE TN, WEOBAIEAY L ORH#E{S:} = (S1,S2, -+ ,SN) % ZE %
T ZEILRBD, BIZIE [HAHHEE] TAEVZEY, 2 LT, TNk ]
(7N )P ESEDNE) DR [HILHE] 2flioThODd, bHEAA [H D
| OPRDTTHNEELES, TOLHIICLTEHELOEEZLER L &2, 25
RN Y VG MIHES TWDE EHIZTEDTH D, T5HE. BlZITHALOFHE
LI RTCOBRBTHETLDOTR L, Yy FHVEETERINLEECEYE L
LCRMETIUE L v, 2F D, DT L)k b,

T
M= SPE(SH = 5> 80) (10
{8} t=1
2 THRIED (S1(1),52(1), -+, Sn (1)) — (51(2),52(2), -+, SN(2)) — -+ &
AT HI L %2EZTEBN, BIULOBRAT vy 7HxTE L Twb, LORDE2
RIE2VEDOMTH B D, HE3RITHEOMTH Y T2V e )2, 2F 0,
Mz & B BEBMIHOS T ENTE D, T2, L EIRALTIXIPIE{S})]
ZOLDOBHEAZTVLIDERA LV N Thb, &) DY PIE{S: I35 AL
BZDBEFINTHLEDT, TNHWIFLVEIELELLTH S,
ECZDO[HBHHEE]ORDITH LN bo L bHMWREY FH VO (F
FIRYIZIE X fAKR YU X (Metropolis) E&v9) TEUTOL ) IZ#D L, H5
Mg a0 5 gIZZ LS AR, TNENORED T ANVF - E,, EgZitH
LTy Eu>Eg ChHIUIHER 1 TBRB SE 5L, Ey<Es ThILIHERE

]l

P = e(Ba—Eg)/kpT (11)

TEBIED, INZTOZ ETREMIZELVY < Y5 Aid o N5 2 L3
oTwd (2] LOKXTIE, 2O00REBEBO AN F -2 E,—Eg72IJFHHTE
MELVOT, FFICHETH 5,

Bl 2 XA S N7z (BB L kvy) 412907 - EFVONE,
A NIDAE Y F + O - ICHESELILE2EZDL L FHEICHRD 5 E51E

BAEYOZHE 1 OMEEDLL 20T, Zha g (7)) v7) EERT 2,
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E, = _J(+1)(Si1 + Si2 + Sia + Si4) (12)

Eg = —J(=1)(Si, + Siy + Sis + Si,) (13)

b, STTIANF=DRIINICEREINTNWALDT, TNHDHZT %A
HINWEEY T HNOEEFATTE S, (WA D07 - ETVORAEILE
IFVD\,) LoT, FHEFEHRIZFETTELDbITTH S,

fiim b s iz A v 7 - BTV LT, BHERTZOT VT XA &FELTT
ZHAEIFUTOL ) IZINTLI 912564804 MIN £ TO—FRALE %
BEXET, YOV A NERBEELNER, ZLTERAZTA FOAE U %
RS T, TAVEF—EEFH L, Eo>E3 THNMIRESE S, £ Thif
TWIEP L ZRtE L, 005 1 DM O—FRAELEIQ 2 FESH TP g THIUL
K &H D, ZNLMNDEE, A IZFDFTFICLTHEL, Iz BHEmWIC
python THEZL7-61& LCid [10] % &2 Z5E,

4. HBRROMETHFERN L ETIVE

41. A7 - F—LEwI - F—-bTbh>

BEFEOBRELTAY V7 - EFLO [FBMEREY] 2RTwsE (Flz
W, [10] R 2EFEL ), RIETIE P AL VISP TE, BETIET V54
GECEIZ R A28, TOPBOMRE TIIMEAGTHRLTWD L) iR 5 A+ 3
JANBMTE L, 22T, MOFAF I ARAT 7 - ETVT [ B
TERVPLEZLDEIARTH L, ATV 7 - ET VO L) BN €T
VCHEGHREBEBL L) L T2b0L LTHARDDIZTA T - F— L (Life
Game) 735 [12]e T AURISATHY 72 )V — b THERAY 70 IR FE % L 58 T A 12 e
BEISEDLVATALATHY), IV F— k< > (Cellular Automata) @ —7i
127> Tw5 [13]e 947 - =23z L L)%y TV ib—)v
U, EmBEEO L) BPEMR A FI s AR EART I ENTE S (X

WUy FaMaEEfoTOLEEIR, ESICOMBEBOLZICHEHDLLL - DL IR LDOE M
TWBRWVDT, KEDF A F3I 7 A (BEISE) CTldev, 7277 L. REMOERITY % 5%
T&MUE, 1T kinetics IZEBEINTWL L E2 52 FFELH Y, kinetic Monte Carlo & I-E
ns (111,

LY EAAZDEIRANTHRLDE [HEGS LW L) &2, M2LoT [HEHS L]
g B DEIERICHE L WHETH .
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4) LI L. ZON—=VEEDIIIHDENEN) HIZBWTHHE D )
EC, WEOHERG 26N ZJIZENEZEMT L2008 v (K5), M
EFETIMET H0ICA VY T FTVD L) HRETNEML) FEIE, T AV F—
VO EEROIUL, TOGMAP—BICEET L ENHITLE, ZOIL

w#—’i%ﬂ%&%K#Bﬁﬁ&ﬁ%mxé EMTELDOT, WAHARERN
WZE DAL D BMIITBZ S &) FIED D B

- ¥
Tl o
."-I:._..f o . '!l' "';:".!'f-:'

(3.5 e

l" |':' .‘:;L.l:.. |--':|-I
Ll « peegls -I-. .rl
I
https://www.wired.com/2010/07/conways-game-of-life-in-html|5/

H4: 947 - F—20HBHHNIBITE1O0RE (2K, £ix
HEETODIRE, FHIZILATWLIRETH 2,

http://renga.com/anzai/lab/ca/

5:HHNV—NDObETERENLEN - F— P D 1LIRITD/ISY —
Vo MEATEESIL S L7z Z2 R, iSRRI L S R 2 R

4.2. t)lla— . ,'J'\o\y Yo :E7_')|/
Bl 21X, Glazier & Graner (&1 ¥ v 7« EF NV E LIREBICILR LRy Y - £

T (Potts model) THID 5 A F I 7 ARz whrbkEz 7z [14], ok
XD AN F—1T—HAIZIX
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Eboundary = Z J[r(o (@), T(a(G))][1 —6(a(3),0(5))] (14)

(4.5)
b, EHOMEERZTE25L 22 (5,J) TRENTWDS) IO
WAL XN D07 - BTV EBTW AL, LAL, RRETVIARAS TWVDLD

T, M6 ZMWT2RITDGEDRTOEREHIIL Lo

5|/6|6]8|8|8

Index-copy succeeds

AE<0 5|]6|6|6]8|8

or 5|5|4|4[/4] 4

_AE/

P=e 'Tm: AE>0|5|5|4|4|[4]4
s|lelelslsls 5(54/4]4]|4
sle|l6|6lsl|s 919|9)17|7|7
5|5|a|4[a]4 slojri7iviz

Changed o2l 2 [ A |77

o -i_54 R 4 99
5 | 5474 4 \ 5|]6|6 8|8
9|19|9)7|7|7 5|16/6/6]8|38
oloy7|7|7]|7 5|5|4|4[/4] 4
9(o9)7|7|7|7 5|/5|4/4/4]4
5(/5|14)7]4]| 4

Index-copy fails

_AE/ 9(19]|9)17|7|7
P=1—-e '™m:AE>0 olol7l7|7]7
9(19)7|7|7]|7

M6:CPMIZBITAEYTFANMTA - A—T %3S L7200, [16] XV,

T3, 3 PERTEROMATHD, flIzIZ2KkcThH T (1,3) DX
IRLDOTHD, TIUIMILD [—EH50] METEFNICEL TV, EEBED
FREEICT 2121, INBHICA2, AyD L) BEZ DT LLENH L. ZOLET
EET A MR v s iflso—E % /MR (RRREGL) LIFRZ Lzl
L9 TN EET ETORMEARLZLDOTHY, Ky - EFVTIEHIN
D EOMPNERITER SN TWDEEZ D, TL T, 2OV A MIdh 5 HAME
DINNVEo(E)EThH Brok#Hbb LWL, FHROEE (F HRICHT
{BHEIIE, ZhETTENG) BRLETH-oTH, BAEDLITNVEMH 2
EWBDLENH)ZETHDL, THIEETH S compucelldd D7 ETIET L&D |
WHIENTWEE G E L TEHEINTWAY, ZZWER, Ry - EF V&

B FCHTHTL AP, AEITAVICET2HMIE (L A2 M) 1R LTl tE2 01052
ERHLDOT, ZOXHIRKFELTWD,
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) EEDREDOITLHDT, TOXETIEREIANNVIZETA2ZEMBLZE LI L
x>k (element) OFMLEMERT LIZL & 90 mEBISY A MHLEMBLO
FHfHA 7 & W) BEMETERT, B TH T AHITIE condensing, noncondensing,
medium 72 EOX DD 5 A5, FZHIEOFEHIZIS L THZ 5, HlZIEX 6 Tzt
LAY 4568 1A CHEOLMAZ., =L 2 ¥ b 79 3B ofEO R & v
Nl s 298

KT, SOZAVNF—EHIZIE[1-0c@),0()] EVIRTFHAA-TBD,
ST A N, GOEMBOTL A Y MPERZIGEDA0ER LRV, OF
D, Bzl Ar Fa2b oM TH] OMEEHEZET LW ZETHD,
ZOMEEMOKE S % J[1(0(3)),7(0(4))] TET. JIIFMBOMEIZL o C
B de PIZ L SHHEOEMBLE D 28G5 7=012LT52ENTELD
T, TOMEREL T, HEEHDEREL 2, 2F ), HEEHOKE 2121
Joo, Jo1, Joz, Ji1, J12, Joo E VI WREUDSH H L VW) T TH D, 0 DIREEE FHA
Kb e viRiE, 12 32NN 2 BHoOFEMLE T4 &, Loz vF—ik
FEH O [ 5D &3 X (stickiness) ] #FR L TWHEEZ LI LNTE D,
RV v hinEZ 5 & T ANF=PEVIREDIZ) BPEH SN TV, Lo
Ty Ju<JpTHiUuL, 10EMIBIE20FMigE o2 EDid1FEETL -
DL xRFEe DFED JIVREWIEZIE, ZOFHOMOEMILIEZL 5D EH o
FNTIE, B TME 12 28412135 T VWT, 2OBDYAF IV A%RE
TMEL £ 9o Glazier & Graner I3 $HAIZ, /P07 - ETIVDE & L[EHk
WCEYTFANVOEFBEEROT VT AN EEZ LTI L2 [4] AT 07
ETFNVOBFIAE O EEEE 27275, 2 2 CREMBIEREED 2 IR % %
ZCVEDT, FHOBEBEHZ2EZ L), 20, K6IZhb LHIZ. H1
M OFMILEH A N JORMEAE ANEZLEY TV - A=TREZ LD
THhb, THIEEMEO [BH] 230 FVICETMLLTWE EZZ LT L
NCTED, FHEMILO & ANEEZ D L I EEMIBATIIERIT A2 &1k 5,
ZOMERLRIV By TANVOE Mo TRD L, 2F D, X (14) %o TH
MBLOE S 217) LEDOTANF—ELAFEIT NI LI v, 2O A VF -
AT 07 - BTN EFRICHIMIICER SN TV LD T, BIEICRIEA2 5 2%
Vo 2L SNEHHMICIT) & EAEATHEATER L To T EoTL
T LALLMl H 2BEIZO N MIFET 2T THY HEICR L ko
TLEI->TIEWS, LoT, EBIZIBEZANVF— I TOMNNEZ 2 5,



(40)

Vol Z)\VOI %( )} . <15>

ZZTo(o)idL A Y bolllgT AEMBOEHIORETHY), =LAV bo
BEOLXEMEW (5 =7y MEWH) &2 V(o)L LTWbo Aoi(o)iFZL X2 b
MY =7y MEEIZ 5 [HES ] 2ZROLFTTHY, TP REVITE, F—
Ty MEREICR DRV, TS ORTE o THFNOIE N %

P = -2)\1(0)[v(0) — Vi(o)] (16)

CERTDHIENTELY, v<V THEP>04DT, ZHIFTL AV holl
BT AFEMBOERPIRKELLAH)ETE, v>V, THIEP0HDT, Zh
EZL A2 bollBT 2EMBOERPNS D) ETD2DITTHD, N
WIBTLAY MIHTE2IANVF—ORE L > TEEDTANF—ET 5,
F7o. A (16) THEE QURICOBE MR IR TE 505, FREAFRLETH
KEDIEFIZAVHAZLDEEZ LI L TED, DF ), REVE T4 T XY
MRIZZSTLE ) DIFTH DL, INxEETE X, REFE QRITOEEE
R OWMEEEZ L TEL, TREIUTOL AT —TERESIN L,

Egur = Z )\surf 3(0' St(o')}2 <17>

::fddeVX/F#of%%%ﬂ%@%ﬁ@%ﬁ%f@b\lbfyb
oSO B REEKME (¥ —5 v PEEK) % Si(0) & LTw5, Asue(0) IZ£T
LAY MRS =7y NRIEEICR S [HS] 20/ TTHY, IHhKEWN
13, =7y PREAMKIZR DRIV,

X (14) & (15, FALEIRLT 17) 2R L72d D Ecpm = Eboundary
+ Eyol + Equt % Cellular Potts Model (CPM) @ (%)) TALV¥F—EE9, kL
TlRARZZE VT AN OFEIC L 5Ty FHO T A F 3 7 ZZPRF 505, ZOREIC
i) TANT— L EcpmIlh %o 7272 L. THDTANF— ORI E VD
BIF T UIFTHlRARS &9 14 LIRDSTTRETH %0 IFICMOLFEWE O
REW LD AR T ANF— L L TR A2 LT, LM ettt % €701t
T&b0 TOXI)BFEHRENCPM DT 4+ —< ) ALDOHETH S, FAMIZIZ
UEACPM OFTRTTHY), CPM A F— L EEZ D=6, RITE

U RRmEIL DA, IR R P=-0F/0V LI T 2L ER DI EHNTE
% [2]c 2ZTFIE (NVAKRLVYD) HHIZAVEF—THb,
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CFANTETEP L TN =V EBERTAE N T Ll b, IEFICEE LT
BTHLONVG!EN, DEAAMKA LRIMEENHLDOT, FNELIZEFELEDT

a2 = X
\-—l)o

43. ®IT—--KRyY - EFILOMES

FFTETRNE VDN TRA=F E DI ICHEDDLONE ) HEDEH 5.
BRSO A bl UREEREICED) @SEIEINTBY ., BT 291 bo
IANF—%EZLEV) ZEFYHIICH T YVHFECTRWE, F720 TV T
NVOETEHITEEIL, TEINSEDIRT A =T DIIHREDBIZA->TL HD
T, ENHDONRT A= OHFEITEZETIE L\ (TTATF—VENL T LIl
%)

CPM OB XIZEY T HNOFEIZL o THRDL L L2720, T WEn
IZEd F DRIIE R Ve RN TE 2L TR )X — Egpy D54 A5 RIEE O
FIATEH SN L) ZLilh 2080 % L L 22008 D L, —2HIZ,
EBEUTHNG - A=TWREFLFLTAF I AEFEMLIZDDOTIE RV E W) Z
ETHb, TOFRICKHEBD L) BEITEZICOASTI R, B2 I1E, FEB
DIAFIVAT, TAVF—ONYTEFNMZ D L) R ENHIUL, D
NYTDIFRNVF=DPB A5 TLBRETHAHY, 72720, b LMY G Vhik
Do TwWbhbedhe, HDHLIREADPSHOIREBNOBEOL — bDLtIL,
AP RYZOX (11) EFEUIC%RS [15], LoT, 2R dbL— bl
TEZLLMESTOEDbITERWEDLERZDL (06 & vo TReRIENSL
12D DI TIEAR) . 72, CPM TlEZ b Z b G H T 0 RS H 5 b
FCIE R <L BIERRE (transient state) (ZEIRD H 5 DT, FHEIREL T~ 7
VT AFEEMEILERH L0 LV RELH L, ZORMBEEFRRL SO,
B OBMEZROONEVEN) 2L THL, LV HA TN -V ERRSE
T FNEFEBT— ¥ L OBEENLEYTFALAD 1 AT v TR LoD 5
Z ED

FREYTHANOETRIRETPHTL 2085, S04 T 07 - ET VOGS

B 3702t VF—n56 ML T, @0 ARIBREELSER T A M AV F—-FERKT
EL0b LN, 72720 MIBIEIER ICAE— 2 RO THEIZIZ VAR WEA 9,

Y Bz, BT Loy ABOEBR TR, EBOL— bk~ Ae 2F/FBT L33 2, 22T
AEIBIREED S Rz T A VEF—N) 7OETH 5 [2],
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EiES T, BUADIREEF L LIERS v, 230, ZOMIBOEL ORI &)
IGLTWARE) PRI DS nEn) 2 ETHDH, CPMII 227 1 —
TlE. INEFHMIBOT LS E2RTNTRA—F LEZ LT DL 0, MBI E -
TIIFEOLDPEHE) OT, £ 2WHOMIBICR L2 TE LS EL L) 2k
biTbNs [7T]e 7272, TNEHHIAT) LIEFERIRNEEZ L2 LI
TLEHIDOT, EEIFLETH S,

F720 RREMMIZS, EOX D) LT EML o THA FEERT L) T
EHMMEICR S, MR E L CEIERET2E 25 2 L85 0)s, EHoE
He) 72 MRS R E B > T LE D) L VW) MENH L, /20 E2TEFTERILLTL
A v bol LT 2 b BEBR AL ZED D 5 b Tld e v,

INPAHZ B WA WA EEIE S L0, CALZETIVTHMBEIEIHLDT
CPM ORI LA HDIZIE 5%\, CPMIZZFDY Y PV E, SHEORS
S IEROBG S ENSILLflibILTws [7,8], 72720, Lok ) A
FEIZHELTBE2RIEE SR, dEA5A, CPM % & D EHEL L T {BFgE
LERITONLTEA ). BIZIE, BT LNV EEZ LI ETETFVERBEILT
By b LITERT— 7 EREIEEM ) L TRIA—FHEEEIT) Vol
ENEZHLND,

4.4, wI-J—F1>% (cell sorting)

ST, FREOCPM O A NF =005, L) - V=T 1 Y T EIFEN B4 %
YIal—bhTED, THEHRE LTI H A5 2 FEOMIL 2 #4512 (5
YELZ) L FNT, TORICENZNOMBIET ), FHET 22w HR
Thbo TIITWHIIZIZAELBE (phase separation) LW IHIFRTH Y. &5
TREETRIZHURL LTELAONTwE, ThEFMLIEMMMETHRS
HEWHNTETHD,

7 /= ClZ condensing (C), noncondensing (N), medium (M) & w9 3Ff
HOMBBEZEZ TWDLH, TUDPBETIEIT=21012 L. MbLIX0E
A e VIRAEEZ L T b, MICH HEHETIE Jec =2, Jon =11, Jan=Joum =
JM=16ELTEY, TNEEFTIJcc<JonTH L5, CIEINEL oD X
NIZCLELoD&HVE V) ZLaERT S (LOBBAERI). /2. Jon=
JoM =16 1FKREVDOT, THIFMBC NIZM EFHELTS W, 2F 0D, M
DIFHNMMP TR NI L2 BERT 2, T2, ZORTETIEV(0)= 25 \o1(0)
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=2LLTHBY, SNTHEC NOZL XY MEIEBIZB EVIREEELD
E9WhDe ZOLHNIINRTRA=FHID, HLITEYT AN TETHEO Y A
FIVARBSIAERPR T ETH D, &RE LTHIMIRTH Y (ZIUdFKER
NHHEI)7%5), COMEEAHLEDTICET ), ZRUNDON 2L F S LS,
(72721, CHIZEBMO YA F I 7 ATHRWOT, $EEEICHSEETRES 5
TW\y)
FrdomENELTDE (Jom=2). SEIFHMIN O3 ) 2SWHNIZAS L9
W27 b (K7H) Jon% Joo, INN L D/NEL TSk (JCN:D\ FHAEE L =
53, Ml C ENDESIESDTEF, 27 LCENWBL-D&EH-72F THE
T5E912hb (8K e Inm ZIFHINE LT HE (Joy =JINM
=2). M CRNEFEMHIZLIY 52 XHIXH2DT, C& NOHEIZHHEH
ATETCLE) (M8H)o TDLII, K oDERTEDNTA—F JEEL
LI THA BB I 2L — T 5,

K7:5000 € 7Hhva - A7y THEBOBRE £ Joc=2 Jon =11, Jan =
Jom = JInm = 16+ S Joc=2, Joxn=11, Jxan=JInm =16, Jom =2. C [Ee: AR
NIZBEWETEEI N TS, ZHUE compucelldd [16] - TEHE L 72,

AT k ,:,,, ;"‘.’:."‘ Iel
sy EW_Saiy, A e o
Wy Tl
o Lwb o

e T e

K8:5000 s FHNE - ATy TWEGEORE. £ Joc=2 Jon =1 Jan =
Jom=JInm =16, f 1 Joc =2, Jon =11, Jun =16, Jum = Jom = 2. C 13N,
N iZEWETREINTWA, Zid compucelldd [16] %~ TRHE L 72,
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45. {EZEM (chemotaxis)

727l INFTOIRVF—IHZT 2L B 2 SHIA—EF BN 720 |
MIRBAIE 2 720 . ZofERE L GllEsE 2 ML v (iU ok
DFEIZOLN D), Lo 2RSS 0138 L, Z2 T, Hogeweg 513
PP O Z CPM T AV EF =12 IIINA 5 2 & 2 REL 727,

AFEchem = —Achem[C(2) — C(J)] (18)

COIRNVF—IHIFEYTHANOTBEHIELEZAD, H 4 hjei (0F
JoiE VI ERBEEZTND) IIBITL. HALEMEOBREEEERTHOT
HY Achem >0 THUE.CH)>CG) LD ETANF=D/NEL %D, DF,
g b ) =TI LT ALFMEDIREN S 2 513) DI 5
L) T LETHL, BHIZEH & BEFEWIT) ITEFEE R TVnEn) 2
ETH D ZIUTEWFEOEFEELM (chemotaxis) ¥ Z L7 D EE X b F 72,
INEMIELSD L FMICEIC 200 [N]* 2525b0LE252LLTE 5,

BIZIE O T, MIRICEAG»SILAT S &9 %, b LIEEIokS &
RN EALFEAEIC Lo TMATZ L ED T L ERARNTV L, ZOfREE LT,
BRIV R Y v 7R (NS IEIWMEOEEEEBRL WL ETHL) Lo
TR A AR TERE BT LI EDITE L, S50, ML ER IS
LEDONOBES B ELTARL LB TES (M9, CNExH/ N14OT—
(mechanobiology) #MHY S ¥ FIL{mE (mechanotransduction) @ H b2 5
b FREEV [17, 1810 Bl 2 ITEIBHAE SIS BT, MkE /MG o0kA &
BOHEYPREL by ZepmenTtBy (K10). 2t ofE %Ml L
NV THRD L IEGHOEELZRETH %,

4.6. CPM EFILDZ DD ISHEBI
BT AL T AN Z & TCPM EFIVORBOIEIZILDY | k4
LHRPETNMETEL L)ooz Z2TREZOBBEHMMLL ).
FFIIMEHFE (angiogenesis) TH b, TIFH L LIMENTEH T L%
FHRLTWAEY, ZOMPEL L TOAALREITICEENMEEENL LIRS

D ALZEALEDO T AV F—IHE THIY AN/ E 7 ) % Glazier-Graner-Hogeweg (GGH) £ 7°
WERZ EH S0,
A P2, SNUEVDW B IEN )T L dE S LI,
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comprssing i.@"-
Rl XOR

i a0

= =l e .
stretchi £ 001
" +AHRUFI'/UE. Pasi) "1
®_/ S T T

29 AbFEEEDTHIC L - T Mz ALY, PISEFT L
DNEBHYIalb—var, [22] Xz,

L

10: 70 FiGHEO &L XTI b EHRE. 2 Truf FOHMIZEZH5
IVECV T THRETAZET, BOWBYPRELAY, ruf R
L% LT b, K http//www.nms-prs.com/original26.html & ) §z#%.

OT, IEFMBLTAMBORELYEZ 5 ETHRARNLZTOEATHE,
N % in vitro GEBREH) OY 27 4 & LT~ 5EIZ. Human Umbilical Vein
Endothelical Cells (HUVEC) &Woflifgnsk < fibh s, 22T oMifg (ML
TECLWET) ODETMEEITE o HEARIZCPM @ 1 B ETNVIEN, £/
FTIEMAEDS L L 235 M T FETE2Y I 2L — T2 L VDT,
Z Z Tld Vascular Endothelial Growth Factor (VEGF) &\ 9 {b22WE DAL
BN ANTEZ B0 TIUTMIBNTES L, L TV BT THbD, ZDiE
Ex LT O RICHENAFER (reaction diffusion equation) TRk 415,

oC
8511‘) = DVQC(T) - ’YC(T)(sT(T‘),M + S(s-r('r),EC (19)

ZZTO(r) I VEGF O EER R L, DIZZomEER £ 2], Lo T,
HBOE—IHZIT %% 2 UL 2L E O TH 5. 7 iE VEGF »3
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BMIZWDEZITHEL TV EAETH D STl (EC) T VEGE 2355
ENBEETH Do $720 Sopmyar Or(rype ET VI HETH V. WIH THILL,
TEMOEEREF1LERD, ZNLIHNI0 L2 LEETH L,
ILFEMAEDOTANF—I12L > T, 2® VEGF & EC O BMIZIdREEHEL
58Il b, DF D, VEGF OREEPRKEWVIIHIICECIEENIC 2 L1k 5,
VEGF 13z (EC) WTHEESNTBY ., 5 (medium) TIXT %L %-
TLEH DT, MIEWIZ VEGF 258> Twab EEoTEwv, XoT, ECIEH
GOFICAN AT EEE L, 28R, MEHEOL ) BS54 F I ADELD
(K11)o 72721, EBROFERE KT 7201213, 26 DA OERH A~ 2 %)
HEANY ANRIEEST, Yy VG EFIMUEITERVWE ) THhD, $72. %
L2 L MEOPFICMIFEITENS E V) ZELFHINTLVOT, IhzMED
HEDOETNE ) DIZRREHMAL D LItk v,

L
"®te ®

11 : Mo CPM 12 X 5 E 70 be [19] & Y EE#,
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F7-BEEETE (tumor growth) % A4 F I 7 A EFTMLEN TS (X
120 SOEE, MIAISDHELTHEALILEFRET LN, FREUTOLHIC
ETIMLT %, MDD 2FEELE [RAN] IZholzb 212, ZNE4
A& (mitosis) I L T2 015 ET 5, ZOKENK 12 TH 575,
BOHENL DI EHEATRPEREIGEZ TR TH Y. UMz [HL] »
LAERGHEIEI DR T nE V) ZEERL TS, Mg .0 & RTEBO
TE L AR=ANHHDT, BRLRT L, ZOMRDRLRL TV EBRRT 2
ZEHTERLEA), T2, MELN DMLY Gompertz HI

AN A
E?:ﬁng(N> (20)

WP V) ZEHIRSNT WD,

a bR, C
f’ ‘)\ § “ & ' - ‘ 200 MCS
f‘?’ = | - ’»__ , ‘ 1000 MCS
'/ '-t ] 3 / 8 - 5000 MCS
. v E

12 @ JEFHEG O CPM 12 & 2 &7V k. [22] & U 85,

WARIHBEMRE O Z L icowTitiv k5 [20]. MM o € 7 Ak
FAE L HID H B2 BRI L - TIFhNLT W A, Savil & Hogeweg (& CPM
o7z T MbERA [21,22]0 ORI, FVIINT T TR EOEHN D
LEEE, TA=SEOEHATH L0, AR oTL AHE, —HoOMH
cAMP (BT 7/ v v—1) VlEE) Lo fbEWE LT, EnE T STV
ELTHINCET D, TN, EFoMBIE LEOF A7 VDX ) IZHER)
L, W7 2ATILE B0 BEIIIZZFEDF X 7 VIROEFIIHWATEH T 5
IO ICEEZEL S, HILH /NS Mz ciEsHis s (K13), 2h
WFIEEICHEM R 7O A TH ) 5T LA SEET 2 OIFBATHHEL VA,
CPM Th AEERMT 2 Z LIZWHETH 5o Bl 21X, cAMP 12X > T 1 #ATIZ
HBFL0E. I NHMEFEEMMEZOD OO T EOT A VT —HEH-> Ty I 2
L—bFCT&D, LD L EBILCAMP DEED/NS NI 205 A5 EOME,
F AT VRIZHR o TWAB EED cAMP OBSEIIRD 7 4 F 3 7 Z0%F, #lia
NOY T FIMEREDFZEORNRL & E2 N % 02 WERIZILO X HI12H
D, CPMIZ L BEERETMUIE/IDI LIZR DA,
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13 MRS 0 CPM I & % €7 WV k. [22] X b 8zl

5, FEHERE

KETIE, WMEHFEOREBEOHG T THo T, MBO YA F 37 22N
I E T WVALT S Cellular Potts Model (CPM) DA & o HEHERFIIZ S
W7z, CPM 12475 20 4£13 EHiIC Glazier & Graner 12X » T#E 2 S,
Hogeweg 7ML EAMEDIHE AND Z L TEFNVE LTOERNID Lo 72,
M A T3 7 ADBEHIN 2 ET NV TH A, CPM afliofzy 32l —T 3 v,
FEARMNAIFHETIEC BT AA D V7 - ETVOEY T ANV ERf-720 3 2
L—2ar e UETHLH, ZIUALEWEOWT Y A+ I 7 A%TH Ahb 2
EC HIBOEIEICE D) T T4 %5252 EDTED, ZORE LIV -V —
T A YT MAERTA TEIGREGE, MR OB & 7 &% CPM TRIERMIZY 3 2
L—bFCT& ZOMOIGHENCE LTI, [7,8] B2, /2, XA /N
450 Y=L OEIZOWT LR Nz, 72720, MBI RTE2EEL TV
LTI, HLETHREOMETHEBILSINIZETVTHLDT, ke
RADHY ., €O LICH L CHEmTITo 720 FFICATRIE CPM & & ) L
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Research Note

Implementing an Extensive Reading Project
at a Medical School in Japan

Paul Stone™ - Sumie NISHIKAWA *

Introduction

In this report, we discuss our ongoing attempts to implement an Extensive
Reading (henceforth ER) project as part of a compulsory foreign languages
course delivered to first-year students at Nippon Medical School. We begin by
introducing ER and English teaching at the School, before going on to discuss
the practical issues that arose as we attempted to implement the project in
2015, and then our attempts to address and resolve these problems in 2016. We
conclude the report by discussing some issues that we hope to address in the

future.

Extensive Reading

Research has found that students who read substantial amounts of text
regularly for enjoyment outside of the classroom have higher levels of reading
achievement (Guthrie & Cox, 2001, p. 159). However, the way in which reading
has traditionally been taught has focused on analysis of comparatively short and
difficult texts, which means that language learners may not be getting the kind of
extensive reading practice that has been found to be predictive of higher reading
achievement.

ER is an approach to teaching reading that focusses on students reading
large amounts of relatively easy texts, usually for pleasure, in order to

improve their ability to read fluently (i.e. to read quickly while maintaining

* Foreign Languages Department, Nippon Medical School
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comprehension), learn vocabulary, and increase their motivation to read. An
important resource in an ER project is a library of books, usually called graded
readers, which are written at a level of lexical and grammatical difficulty
suitable for language learners. Graded readers at the easiest levels feature only
a relatively small variety of English words (only the most common words),
whereas more difficult graded readers will more closely resemble native-level
texts, with more complex grammar and the inclusion of less common (and more
difficult) vocabulary items. Studies have found that ER projects lead to improved
comprehension and reading-rate (e.g. Elley, 2000; Robb & Stusser, 1989; Tanaka
& Stapleton, 2007), and that ER is also associated with positive attitudes to
reading (e.g. Elley, 2000; Guthrie & Cox, 2001; Lightbown, et al. 2002).

Day and Bamford (2002) set out ten principles for successful ER
programmes, which they call “the basic ingredients of extensive reading” (p.
136-137). These principles, which focus on reading easy texts for pleasure,
promoting learner autonomy and choice, and de-emphasizing assessment, are as
follows:

1. The reading material is easy.
A variety of reading material on a wide range of topics is available.
Learners choose what they want to read.

Learners read as much as possible.

S

The purpose of the reading is usually related to pleasure, information and
general understanding.

Reading is its own reward.

Reading speed is usually faster rather than slower.

Reading is individual and silent.

A S B

Teachers orient and guide their students.
10. The teacher is a role model of a reader.
(Day & Bamford, 2002, pp. 137-141)
However, ER has not been without its criticisms. For example, Mori (2015,
p. 131-2) has found that, in a context such as Japan where students are learning
English as a foreign language, the reality is that students’ motivation may not be

so straightforward. She concludes that no studies provide convincing evidence
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for ER’s ability to promote intrinsic motivation, and that it is naive to assume
that simply giving students choices of interesting texts to read will lead to
increases in motivation to read. Furthermore, understandings of motivation may
differ in different cultural contexts, so that while choice and autonomy, practiced
by following the third principle in Day and Bamford’s (2002) list, may enhance
intrinsic motivation in a Western context such as the US, it is argued that in East
Asia learners may be more motivated when respected others make choices for
them (Iyengar & Lepper, 1999; Kitayama, et al., 2007), rather than when they
are asked to make choices for themselves.

How to effectively implement an ER programme into an existing
curriculum also needs consideration. ER places demands in terms of resources,
such as a library of graded readers, and time, as students need to regularly
read large amounts of texts (Grabe, 2009, p. 312). So those who start to run
an ER programme need to decide whether to set up a classroom library and/or
work collaboratively with their school library and also whether to run ER as a
standalone activity or as part of classwork.

A traditional approach to ER has seen it as a standalone activity that is
separate from other classwork, often done outside of class and or in silent
reading time set aside in class. For example, Macalister (2008) describes how ER
may be successfully implemented in an ESL context as a standalone activity, by
setting aside time for silent reading each day in class, with the classroom teacher
modelling good reading behaviour, so that the students were not expected to do
the majority of reading on their own outside of class. However, the class in this
study met every day for three or four hours, which meant that enough time was
available to do this. This is not a luxury available to all language teachers.

The view of ER as a standalone activity has also been challenged.
Researchers have argued that ER should be incorporated into class programmes,
for example as a springboard to other language learning activities, as learners
may not read books on their own outside of class, and also because this may
support learners and build motivation (Green, 2005; Macalister, 2015; Mohd
Asraf & Ahmad, 2003; Robb, 2002).

One direction we should bear in mind when designing an ER programme is
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suggested in Grabe and Stroller (2011). Referring to the reading motivation study
by Takase (2007) in a Japanese high school context, they suggest that “If we
can improve students’ motivation for L2 reading through instruction, we should
also witness improved comprehension over time” (p. 124). Then if we can set
up a (successful) ER project as a standalone activity with certain specifications
in mind, and if we can see some improvement in reading motivation, this has a
potential to be regarded as an instructional practice that positively affect student

motivation to read.

Reading at NMS

Developing reading proficiency in English has been widely acknowledged
as an important aspect of English learning, and many instructional approaches
have been devised and carried out to suit individual educational settings. In a
Japanese university context, particularly in a medical school setting, there is
likely to be a greater need for nurturing the reading ability of English as “the
language of science, technology and advanced research” (Grabe & Stroller, 2011,
p. xiv). Grabe and Stroller maintain that “many people in multilingual settings
need to read in an L2 (and not only English as the L2) at reasonably high levels
of proficiency to achieve personal, occupational and professional goals” (2011,
p. xiv). Thus, as ER has been found to improve reading comprehension, speed,
and possibly motivation, bringing ER as an approach to the teaching of English
reading into our curriculum seems a reasonable step towards meeting the needs

of students.

The English Programmes before 2014

Before the current curriculum started in 2014, compulsory English classes
for the first year were given twice a week over an academic year (30 weeks).
In two days of a week, English classes were given concurrently with German/
French classes over two sets of 90-min sessions, by allocating the half of the
students (about 60 students) to English and the other half to either French or
German. For example, a student who took English in the first period needed to

take either French or German in the second period. Within the limitation of the
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curriculum at that time our department had wanted to cover four strands, and
at the same time, wanted to organize smaller class sizes. To address both of the
issues we decided to divide each English class (of 60 students) into two groups,
which were taught by two different teachers, conventionally by a pair of a full-
time teacher and a part-time teacher. As a result, students had four sets of 15-
week sessions, each of which covered reading, writing, listening, and speaking.
The reading component, given in the same time slot as the writing
component, was mainly taught by part-time teachers. Its focus varied slightly
according to their specialization, but mainly on intensive reading of academic
texts, including ones on medical topics. As the writing class was considered
to involve more work load for checking students’ writing assignments outside
their regular class time, our department took its responsibility among full-time

members.

The new curriculum

Since the new curriculum was introduced in 2014, our department has
maintained the small class size policy. In 2014 English classes were given three
times a week (instead of two in the old curriculum), but each class lasted 70
minutes (instead of 90 minutes). One of the three slots in a week followed the
old curriculum and was used for reading/writing. Another was used for medical
communication, which was situated as a development of the listening/speaking
component in the old curriculum. The last slot, added in the new curriculum,
was used for discussion/presentation purpose to incorporate communicative
aspects of English learning more fully. In the new curriculum, therefore, the
total number of English classes became higher and the total English class time
became longer; however, the total class time given to the reading component has
become shorter (70 min session over 15 weeks).

The new curriculum at NMS has been set to meet the so-called “global
standards” as many other medical departments/schools in Japan have intended
to do so, moving towards outcome-based education programmes. One way of
applying them to English education has been suggested by Japanese Society

for Medical English Education. Their guidelines include being “able to read
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and understand textbooks and articles in English” in the outcomes of English
Education. It seems evident that acquiring reading fluency has been, and will be

an important aspect of English education.

Extensive reading at NMS in 2015

In 2015, the Department of Foreign Languages brought in three new
teachers to deliver English classes to all first year students. As there were only
five English teachers in the department, this represented a large change in
personnel, and brought with it opportunities to discuss teaching practices. One
new direction suggested by the new teachers was that the course may support the
development of reading fluency through the implementation of an ER project.
The Department already had a pre-existing library of graded readers at various
levels of difficulty, which had been little used. Given the range of TOEFL scores
of first-year students at the school, the graded readers seemed to offer a way in
which to cater to all of their needs, and discussion quickly turned to how to make
use of them.

The majority of first-year university EFL classes in Japan run over the
course of one academic year, or at least one semester. This gives teachers a
period of between 10-15 weeks contact at a time with a particular group of
learners, and teachers wishing to implement an extensive reading project can
manage that project over the course of the semester or year from the classroom.

However, the situation is a little different at Nippon Medical School.
There are three terms over the academic year, with the first two terms being
approximately twelve weeks each, while the third is six weeks. There are
approximately 120 first-year students, who are divided into four groups with
about 30 students in each. In order for each teacher to teach all first year students
in a term, the terms are divided into two parts. In the first part of the term, a
teacher will deliver their course to two of the four groups, and then in the second
part of the term the teacher will deliver their course to the other two groups.
Therefore, teachers do not see the groups throughout the whole of each term.
Rather, they meet each group for approximately six weeks in each of the first

two terms, and for about three weeks in the third term. By way of example, the
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teaching plan for English 1A in Term 1 is shown in Table 1.

Table 1. Plan for English 14 in Term 1

Teacher A Teacher B
Weeks 1-6 Groups 1 &3 Groups 2 & 4
Weeks 7-12 Groups 2 & 4 Groups 1 & 3

As can be seen, two teachers share responsibilities for one course (in this
case English 1A). However, the individual teachers’ components are independent
from each other, so that English 1A should not necessarily be thought of as
one course taught over the semester, but should be thought of as two different
courses, one taught by each teacher for six weeks. Although the term is ordinarily
scheduled to last twelve weeks, in the event of public or school holiday classes
may sometimes be cancelled so that courses may run for a shorter amount of
time.

This situation meant that in 2015 the teacher responsible for teaching
reading only saw each group of learners for six weeks at a time, which presented
us with problems regarding the best way in which to implement the ER project.
For example, if we wished to encourage students to be doing extensive reading
across the whole duration of each term, how should we monitor and provide
support to those students who were not currently taking the reading classes? As
some of the students began their reading classes halfway through the term, how
should we set the project up so that all students could begin the ER project from
the start of the term?

A further complication was that the teacher responsible for teaching the
reading classes was working at the university part-time. Our solution for this
was that, in order to provide support to students and manage our library while
the part-time reading teacher was not on campus, one of the full-time members
of the department took responsibility for coordinating the ER project. That is,
one (part-time) teacher took responsibility for setting up and monitoring the
ER project from within the classroom, while another (full-time) teacher took

responsibility for coordinating the ER project outside of the classroom.
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Introducing MReader

In order for the full-time teacher to be able to effectively monitor all 120
first-year students from outside of the classroom, it was decided to look for a
suitable online system. Our basic requirement was that the system should be able
to track the amount of books that students read. MReader (http://mreader.org/
index.php) and Xreading (http://xreading.com/) were the two options that we
found. Xreading is an online library that was developed to make ER programmes
easier for teachers to manage. While in many ways the system seemed suited
to our needs, the electronic nature of the library was problematic for us. Firstly,
we would have needed to set up students with accounts, which are not free.
Deciding how to set up the accounts and whether or not we wanted to place an
extra financial burden on our students meant that this option seemed less suitable
for our situation. Furthermore, we were unsure if learners would want to read
electronic, rather than physical books. As we already had a library of physical
books available, and had little time in which to set up the ER project, we decided
to opt for a system that would let us use the physical library at our disposal.

This led us to choose MReader. MReader, designed and maintained by
Thomas Robb at Kyoto Sangyo University, is an online site that students can be

registered to which allows teachers to track their reading progress.

Should we quiz students? Defying principle 6

In order to track students’ progress, and so obviate the need for book reports
or summaries, MReader includes quizzes that are designed to check that students
have read and understood the graded readers. Once a student has read a book,
they sign into the site and take the relevant quiz. If they score more than 60% on
the quiz, that book is marked as ‘read’ and the number of words in that book is
added to the student’s total for that term. It seemed this would provide us with a
useful way of managing the ER project across the term-time.

The inclusion of online quizzes, which students need to pass in order to
successfully complete the ER project, may be seen as conflicting with Day and
Bamford’s (2002) original ten principles, in particular principle six: reading is
its own reward (Robb, 2015). However, Yoshida (2004) has argued that in a
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Japanese university context teachers need to make extra efforts to get students
to read, and that seeing reading as its own reward may be better thought of as a
long-term goal rather than an immediate goal. We felt that, in a medical school
where most students are not necessarily highly motivated to study English,
students may be reluctant to read for its own sake. Robb (2015, p. 148) has
argued that the defining factor of ER is reading large amounts of material,
and that any project that accomplishes this goal may be defined as “extensive
reading”. We decided that, as we expected many of our students to have low
motivation to do large amounts of reading, the MReader quizzes could provide
some encouragement for the students to read, and hoped that positive reading
experiences may help achieve a longer-term goal of encouraging students to

develop reading practices.

2015: The procedure and problems

At the beginning of the first term, twenty minutes were set aside to explain
the ER project in a special introductory session given to all students. Students
were then given time to choose a book from a book trolley to read at home, and
they were also instructed to read the book within a week. A week later, more
time was set aside in a special class given by the part-time teacher to all students
on the same day, in order to introduce students to their MReader accounts,
explain their reading targets, and to show them how to take a quiz. Students were
advised to keep reading throughout the remainder of the term in order to achieve
their reading targets.

However, due to a lack of coordinated planning, we had some problems in
the first year of implementation. The part-time teacher set the students a target
of reading at least one book a week, or 75,000 words over the term, and in
order to achieve a passing grade for the reading course that he taught, students
needed to reach this target. However, the teacher arrived at this total of 75,000
words independently, and the full-time teacher had already set a target of 60,000
words on MReader, which all students noticed when they first signed into their
accounts. The full-time teacher had arrived at the 60,000 word total by taking the

average amount of words in the graded readers, multiplying this by the number
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of weeks the term ran for, and then rounding the number down to make the target
more achievable for lower level learners. This meant that students had been
given three different targets: one book a week, 60,000 words, and 75,000 words,
which created some confusion for them.

Students were slow to proceed with the ER project, even those who were
taking the reading classes first. It was not until the end of the first term, when
the students felt pressure to meet the aims of the course in order to avoid failing,
that they began to take the MReader quizzes. We also noticed that a very large
number of students were engaging in suspicious behaviour. For example, some
students took a large number of quizzes in a single day, which suggests that
they were taking quizzes for books that they had not read (MReader allows
teachers to restrict how many quizzes a student can take in one day, and we
needed to switch this feature on to prevent this behaviour continuing, which
upset some students who actually did want to read more than one book in one
day, for example in their free-time at the weekend). Other students explained
that they first opened the quiz for a book on MReader, and then searched for the
answers to the questions in the book. They had not understood that this was not
the way in which MReader was intended to be used, and rather than focussing
on the reading first, they were concentrating on answering the quiz questions.
MReader also has features that allow teachers to check for suspicious behaviour,
such as students who take the same quizzes at the same time, and students who
have a high number of quizzes in common. We found many students took the
same quizzes, often at approximately the same time, and often from the same IP
address. When we confronted the students with this, nearly half of them admitted
to attempting to cheat the system.

The word targets, quizzes, in-class activities, and so on, did not motivate
the students to take ER seriously. Most of the students did not attempt to read
books on a weekly basis, many of them regularly attempted to cheat the system,
and many only showed interest in the project near deadlines (if at all). This was
particularly noticeable at the initial stage in the first term. Nobody started to take
MReader quizzes until mid-May, and even at the end of May over half of the

students still read no book. At the end of June, about two weeks before the term-
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end deadline, only 38% reached the MReader target of 60,000 words, and nearly
30% read less than 30,000 words (the half of the target word counts). Although
a small number of students were keen to meet their reading targets, we wanted
to see that happening in a wider range of students (in a compulsory English

course).

Extensive reading at NMS in 2016

In the 2015-16 academic year we had encountered a number of problems
in trying to implement the ER project. There had been confusion about reading
targets and how credit would be assigned, students had not read regularly
throughout each term, a large number of students did not reach their targets,
many of those who did reach their targets were only motivated to do so when
deadlines approached, and a large number of students had attempted to cheat the

MReader system.

ER as a standalone “reading project” implemented collaboratively

In order to address these problems, we revised our approach in the 2016-
17 academic year. Firstly, we decided that credit for ER would not be given as
part of the requirements for any one class (as happened in 2015-16), but would
be given as a standalone unit that counted towards the students’ total grade
assigned for the year. By not tying ER to any one class in particular, we aimed to
emphasize that it was the students’ responsibility to do the project in their own
time. However, we were clear that support was available, and that if students had
any problems they could approach us in class or in the Department of Foreign
Languages, where the graded readers were kept.

Setting up of the ER project took place in an introductory session, and
then in three different classes taught by different teachers over the following
two weeks. This involved collaboration between four different teachers. The
introductory session was given to students in the first week of the academic
year in order to explain the foreign language courses offered to them. During
this session, ER was briefly introduced and Figure 1 was shown to the students

in order to illustrate how the courses in the Department of Foreign Languages
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department were organized. It was explained that the green boxes were out-of-
class projects that students were expected to do by themselves. Emphasis was
placed on the fact that the Reading Project (bottom left) carried the same weight
as the regular classes. The dotted line was intended to show that the Reading

Project covered reading skills, which would also be covered in English 1A.

Foreign Languages Course

- nsh Vnglrishv
ALC | 1A 1B
Project ,"
, EngliSil sh
1C 1D

World

Languages

Figure 1

A week later, a short amount of time was set aside during the first reading
class in order for one of the teachers to clarify the concept of extensive, as
opposed to intensive, reading. On the next day, 20 minutes of a discussion class
taught by different teachers was set aside to remind students about extensive
reading, and to give students time to select their first book from the book trolley
that had been brought to the classroom. They were given a deadline to read
this book by, and told to bring their book to the ‘medical communication’ class
(English 1D) on that day.

More practical and structured use MReader

A week later, on the day of the deadline, time was set aside in the first
‘medical communication’ class, taught by yet another teacher, in order to give
a full 70min hands-on session devoted to the reading project to make sure that
everyone started working on it. First, the MReader site was introduced to the

students. For ease of access, a link to the site was created on WebClass (an online



(63)

educational support system available at NMS), yet careful explanation was given
about the ID and password that should be used specifically for this site. (It turned
out later that this like was more frequently used in later months than expected,
suggesting that it facilitated MReader access.) Once they accessed their own
“Reading Report” page, it was made sure that they familiarized themselves with
various features on the page, and that they were notified of their individual goals
to reach that were shown in their own page. Their individual reading targets had
been set beforehand (by the full-time teacher who managed MReader) both for
the first term and for every four weeks, based on their TOEFL scores (higher
TOEFL scores meant higher reading targets). It was also explained that their
targets were the minimum amount that they needed to read, and that every 1,000
words that they read over the target would give them extra credit. It was aimed
that introducing the monthly reading targets would motivate students to make a
good start and help them maintain regular reading habits.

After the preparatory session, the students took their first MReader quiz
in class. This helped in making sure that the kind of problems or uncertainties
the students encountered were solved on the spot (without discouraging them
to carry on using the site). For example, MReader may (only occasionally) not
include quizzes for some graded readers that are newly published, or MReader
may ask game-like questions that may confuse students (eg. sequencing jumbled
sentences on the screen).

Those who finished a quiz moved on to return their books and select new
books from the trolley. They were allowed to borrow a book at a time from our
library and were encouraged to use the School Library to borrow more because
we needed to avoid running out of graded reads at certain levels, which was a
problem in 2015. They were also given instructions on how to fill out the sign-
out sheet. At this time, students were given a deadline to take the MReader quiz
for their next book, as well as come to the Department of Foreign languages to
return the book and select a new one.

At this point, the ER project was considered to be set up, and the full-time
teachers monitored the project by frequently checking MReader, and by talking

to students when they came to the office to select or return books. Time was not
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given in class to do ER-related activities, or to otherwise manage the ER project.
Messages or reminders about the ER project were given via electronic and actual
noticeboards that students needed to check on a daily basis.

Following this process meant that students had clear reading targets for
which credit was assigned in a clear way, and they could see that the Department
treated the ER project seriously. The set up of the project was handled in a
collaborative manner, with coordination amongst a number of part-time and full-
time teachers, and this meant that the ER project was not seen as being simply
a part of a reading class managed by one teacher, but an important project in
its own right. Further, by initially setting deadlines by which to read the first
books, we ensured that all students made a productive start to the project and got
into good habits early on, whereas in 2015-16, many students didn’t get off to a
quick enough start, which meant that the targets became too hard to reach. As a
result, over 80% of the 2016 students took at least one MReader quiz in April,
and nearly 50% took more than two quizzes, meaning these students read at least
two books during (less than) the last two weeks in April After making a good
start, over 20% of the students read more than four books, keeping one-book-
a-week reading habits. At the end of their third month, about a week before the
term-end deadline, approximately 42% of the students had already reached their
individual 1st-term targets, and another 30% had read more than three quarters

of their target word counts. Less than 5% had read below a half of their target.

Future considerations

We need to give some consideration to Day and Bamford’s (2002) fourth
principle: “learners read as much as possible”. We have found that in 2016 the
amount that students read tailed off towards the end of the first term, once they
had achieved their targets. This means that students were extrinsically motivated
to hit the targets that we set them, and once the targets had been met, they were
no longer motivated to keep reading.

Although the project was successful in that almost all of the students
reached their targets for the first term, this suggests that the project may not have

been successful in developing the students’ enjoyment of reading, at least in the
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first three months of implementation. If they had been enjoying their reading, we
might expect them to have continued to read beyond their minimum targets. As
well as this, the targets may have been set a little too low, as most students were
able to reach their targets well before the final deadline. We may not, therefore,
have been encouraging out students to “read as much as possible”.

Related to this is the issue of exactly how we set the target. Do we focus on
the number of words (which is a feature of MReader), or do we wish to focus on
promoting regular reading by asking students to read a certain number of books
a week? Setting a numerical target ensures that students will read enough, and
will not simply choose books because they are short. However, once students
have reached this target, they often stop reading, which means that they do not
read regularly throughout the duration of the term. One possible solution to this
problem is to ask them to read at least one book a week, and to also ensure that
they reach their word target while doing so (i.e. both targets need to be reached).
However, this again means that there are two targets, and experience has shown
that this may confuse some students.

Conclusion

We are still implementing the project, and future research is required to
properly evaluate how successful it has been. However, our experiences to date
suggest that adopting a coordinated, structured, and collaborative approach
to extensive reading, in which a number of teachers work closely together to
help set up and implement the project, is necessary if we wish for students to
regularly engage in extensive reading outside of the classroom. This involves
lots of work in the beginning stages of the project in order to help students
develop good reading practices, such as setting tight deadlines for the first few
books to be read by. Furthermore, it seems as though impressing upon students
that the teachers and department consider extensive reading to be of high
importance may be another important factor in encouraging them to engage in
the reading. In 2016-17, the reading project was set up in such a way as to give
the impression that it carried a similar amount of weight as each of the regular
classes.
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It is not clear how much the reading project is developing students’ pleasure
of reading, or whether or not the amount that they are reading is sufficient to
have a positive effect on their reading proficiency. Future research will help to
address these questions. In the future, we will need to consider what our actual
goals are for this project. Is it our goal that students will develop an interest in
reading English books for pleasure, or do we simply hope to encourage students
to read a large amount of words in the hope that this will lead to improvements
in reading speed and comprehension, regardless of whether or not they enjoy

reading for its own sake?
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