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Development of MONSAKUN Touch and Practical Use in Class: Realization of
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BT BLEDTHE E ENTW5E, ZDzn, 8T
LN BWTE, MEIIFC LD TH B & O —
W TH A, ZHITH LT, H5AGRIEHTE S M
BEET 52 2 b AMRIEHTH L Z LRSI
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ICHEEL TV 52, R OOELBRLTB5 T,
FEEWLRAZE > TRV EWVR S,

AU LT, EE S IE, EREEEE R LT,
FEHEICARSHECHELTLBRSE20TIE R L, 2
L7280 % LA G b8 CRIE AR S & 5 BOUR A )7
KEAVDL Z LT, HEEMAT TS &) (EREY
DEFRECHERLE FE, TEMIGB) OB O Z
TWb, F-MEBHINEEICE L TE, RRio k)
B TESN-MBETH L Z L 2R E LT, 1ERE
N7-FED Y AT L2 L A5l (Agent-Assessment)
DFERAE XA TS,

EHLWIIDEI BT T —-FT, HFoLE
FE[9]~[13] M U5 [14], [15] (S BT B VRIS H 4%
VAT LDBRFHEEIToTBY, FRICEAES )
G L7 [9) 13, 1ERIE DR ERSHE ISR T 5
O WP ORFZEH & 72> T b, AR HLATW S
1 OFLE L {32 THIT 2 E 27 2 [16],[17] O
HUE, BEEEICHE > THEBOERRORZET 7R E,
MEERICFH SN TWwE, ZHIEENRUETOY X7 24
A 1~2 WEBROERR 2 FI R, 123851 T O RAHFH
THoDIH LT, LYFEHMRYATLELTE
FTANSN TSI Ex2/RLTWVA,

L LGNS, SRODOFECY 27 CoFHIL, N
1ARAECTHEET 5 LEEE L) ESWREICB W THE
BRI DHEVHIETO, I aFEE L L ToOMED
FThotz. 1IFEATOE VY7 Y OFFIZONTIE,
AL OV QYRR B\ T 30 D AEEDEE & L
TIEBRICRRAD D B H3[18], ZIUdH < FT1AEED
EXH T RN TEMTE L0 DR T 572
HDOLDTHY, HMEIHAATINTNEHDLIEE
Zadmorz. L L 1VEATHEMYEZ1T) 2 813,
SFRIREZET O BRI OB oS EBE L L THR
SNTBY[19], FHERALREHDTHL LV
ZENTEDL, AFETIE, ZO1LELETOEL Y2
YEMOEMEEOERFHIEE 5.

INETOEIYN 7 OFHATIIEE L LTOEH,
EVIHREDIFTH - 72720, fcDFBEIML D
EECTHBZT-oTBY, Tl MAbEE
OWBIZE LD RIGENRFLTH o7z, TDHhE
ROECH T E, AY Y FT7TR VB TEEISAT
BY, FT7A2 by 7 PC TOFHTHITEE LTWw
2. O, INFEFTOERII/ SV IV HEICHE
LTOFHTHY, FFBHEOEEIL) TIVE A A
TIRIBETE Tk o7z, HIZ, (o Tdicow

Th, PRI ARIERII T T ih oz, LA Lad
DRI BWT, AR L FEEGRE LT, BY
DILEEOFEINZ S 5578 LBt 3 5T TIERM T H
RERTHIM72), BEAZERT L2860 (ALK 2 4E
B> TEVH 7 Y OREFNHAEToTwD) LD
ROGEE RIS 5 Z LAk bz, (1) CEEH
s b A NN WA SR A S RN W AT SUNE e
DEBDVIRE e DT, L OEB % A L — X2
FEHT 720 IHEDORETO Y AT ALY,
(II) FHHEE AL — XD TV LD I2IE, FEHED
PERIIRDLE ) 7V 5 4 A CTHRT 2 2 A%, (II0)
VERI DAL ) B % 2 5 HIEPLE, O=0TH5.
DLl LEEE 51, (1) OREICHLT 572012,
ErH I RS T LY MEKTHEEHTL L)L
AT &Y XY T Y EEAO ) OTF- R & Fif
TLIENTEALEEDIL, BHELELRLFHBZDR
i R0 AL [E &\ o 7222 A DXL AEAT ) LT
otz (INIZDVTIREYYZ V275347 k
P — A THEEL, M LAN TH— NCHEkRT 5
EEDIT, T=IR=AE - FRLAFET—%
RAEF - THALT AV AT LRI EFT- 72, (IID) 12
DOWTIE, EUH 7 VOEMY A7 ETIVICH-T,
TERDOFEZ OV TORIZHEEEZRE LT, ZD L)1
BLLESNIZ Y AT 2% E Y27~ Touch & -5,
B, FM5EICY 7Ly PERWFIEINET
WESNTBHY, —MUETORERIERI L 51E
M e LB L7z HCHRE L HBEEH 2 &
WAL, L Laas, (1) KU (1) OFEIcx LT
7 7Ly b, R LAN RO =N\ fllafbes 2
ETRILT B Z LI H A RERAON VDL L
EWVZ 2], Y7Ly FERWEEREEE W) TS
0 —F BRICHHEDG S 5 L) b Tidhwn
KL TR INS DY AT L MM EOEIR %
B, EBINER LRSS E LT o 7%
L ZORRIIOVTIRET 5. LT, BETH
ROEVF T VIZOWTHELL, FZETEHRIERL
TV AT L EZ ORI, BNETERK L Z Oz >
WCHRE, BRETELD S,

2. HYBREROERFEE

HIGRETIOERI T, FEEIARSHETHEZ
Ll B LENI R, GRONHI A — FlED 5
Boboe R, TN6 MY RIEFRICERSZ LT
MMZEL 2Ll h b, BAERRBIZ 1I1IRY. 4
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existence sentences relation sentences

S-1 { There are five apples. ] S-4 [ Several apples were picked. ]

S-2 ( There are eight apples. ] 5.5 | There are eight apples and
oranges in total.

S-3 [There are several oranges.]

O

S-1 [ There are five apples. ]

S-3 [There are several oranges.]

S5 There are eight apples and
oranges in total.

1 B AT ER O fl
Fig.1 Example of problem-posing as sentence inte-
gration.

deciding calculation
operation structure

deciding story

operation structure

|?+y=x||y+?=x|| X-?=y || X-y=? || y+x=? ||x+y=? || ?-y=X “ ?-x=y I

deciding
cover story
Combine problem Change Change | Compare problem
bl blem-d
deciding problem = =
sentence [ /,\
Sentence | Concept | Number || Sentence | Concept | Number || Sentence | Concept | Number || Sentence | Concept | Number
structure_| structure | structure | structure | structure | structure || strusture | structure | stucture || structure | structure | structure

2 fEH s A2
Fig.2 Task model of problem-posing as sentence in-
tegration.

HELS1 25 SHDHELA— P56 TwA.
—OOH A — N2, —o0EEER L (2
NEHLEIFATYLS) PRHBENTWE, 24T
¥, S-1, S-3, S-5 & # 1, KiLDMEFE TIE~s Z L
T, [8-5] THRTAMEEAEL LA TESL. 2K
EARWIZECIIFHEX IR, 72, CoMEIE, 55
BeELdHrBar bbbl T, GbeBEd s
LNAEWVIFERERNGRE L TWA, ZOFHLTHDY
o - %E, AOFORBE LTS, FlEEDHBDOL
BV TIE, APtofucitEs, s, mbofg
WCHESNDON—EITH Y [21], REFETIZI R
LOFEREYFEE L IFATYS, 72, Thbol
RRE IS BV TRIBARES NS 2 ETHEE 2 S
&, ZNCHIET 2 HERSTE DD L. ZORAET
& (547 =81 &% 275, ZHZEARZETIZMERLE
5. ErH 7 oCid, #4692 H30h — FEEISZ
T, IhoOFEN, Wik, BREiEET 52
ET, EREEARE L T A,

EUH I VIZBT A A OET VR 212
wL7e. EM 2354, £9, RLEOMELESL D
GIEBEOMBELEL P EIET H2LEVH L. D
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PR OPE ¥ A7 (deciding calculation operation
structure) (ZH7-5. R LEDPTIZEHPIPE SN
&, THCRE) BRRZRET A EDPUEE LD,
N BRI E Z A 7 (deciding story operation
structure) & 7% 4. FARK IO L L, FNUITHTA
WEERE S A R R T LI b, INWREESTLE Y A
2 (deciding cover story) & 7% %. INoAPEN
X, TNHOPEITHIBT 2 &9 ITHT — N &2 HUE
BT 22 L1 b. ZOR, WREHEICH > 72300
BN OMFAFT, 7Y 27 b ROBAED XTI
(deciding problem sentence) A WE &b, TIT
EYATETNE by T AIHEBI LA, FERIC
BPERIRRE & L TR R R E s R E S b 2 &
TEEINEI AT DPRESNTEY, T/, 525
NIZHLH— FEPOLDRMLT v TRERDOH Y 9
L5DCTHAH. LoTIDY AT OETIVIIEHIGE
DTUEAZRLIZEDEIZVZ WA, BEEES
I AT I REFEENL L72b DL Lo T D
72, 'V TOEMBEOREIIBVWTIE, 2
DIATETNEHCTWES,

CO L) BRIEMEREICBWTIE, FHER LR
HEPR L ZHEEELREOY 6, TNo 8 —3T
LIEEED GA IR TZE O L S AARENIC L
AT 5. T0&) LEtEA L R OEB D% B M
AR EEOME LI, —33 2 M I Z O
OISR, FREBEIC BV CEME L BRA & R
JRT B 23w, BEAERELEICLLET,
WA OMBEE L IR LMEEES L E121F,
WREREOERGRE L 25, 2F ), Pk LT
(5] DICEZERLATROLZLIZEL0,
DL BMEIHIIIBNTHEELVWE I TNAS,
AWFFECTEM L 72323 1B 2 ERE IOV T,
3.2 IZBWVTEMERIZHRR S,

3. E>Y 7> Touch

EUY I VAEEORFETHHT S ET, (1) &
SHTOFM, 2) fFRRoE=45 1 > 7, (3) {ERIJF
BOESZ, O=D0EE R LLENH 72, *
CTARRFZETIE, (1) # 7Ly MZ X AR50, (1) M
LAN ##e & 7 — & 45t - WALy — Vo R%, (1)
fEM S A7 BT IWICED CAEMITEOHIE, 12X h) Th
LOMEE L2, KETIE, N5 OFEIZHT
DIFJESEIZOWTIRRS . DX HICLTEIHIN
AT LADEBRBERIZOWTIE, KETHHTS.



O BERE L O e R HINE L-BIGRE

TR S8 88> A7 LF ¥ 7~ Touch ORI & FEEFIH

Visualization Tool
Server ‘

Teacher

Number of correct
and incorrect problems
Category of each incorrectness

Log of student’ s practice

MONSAKUN Touch

- Students
3 VAT LDOWRIX

Fig.3 Framework of learning environment.

3.1 YRTLOER

KEFZEICB VTR L2y AT 2 O % X 3 12
JRY. E Y27 ¥ Touch U)ﬁ“j%‘)iﬁ4 VF 71— A%
LA I\Tfﬂﬂ‘l o TWwh, TERFREDUE
T Ok & 7z [ ﬁi&7»zb IBWVWTTh
h,%@ﬁ%#ﬁﬁLANﬁme—ym—xu%%
N5, 2L THEETHAL Y — V&2 ffivy, ERTIRDE %
EZF YU TTHIENTEDL, RETHERLERKT
&, /= b8V arvEF-—NELTTF—IR=ZAK
WHALY =V EEREL, P HEIIBWTY 7Ly
F ETHHALY =V EHWLEZ LT, T EBBT
ELXHICLTVD. ZThIE, BEEEOHERERD
BAGD T 72AT DN T Do /2720 TH 5.
PERIRIL L LT, fEMOIERRO%, £ 0¥,
Z L THEEIS k@i ) MEEER LI roT— %
BT —=FN=RI2xkEEN L. Fity —vigEnoo
T8 % TTTIC iofTﬁW?% ﬁ%i’ﬂ%@
T= &S LIIFREOFERN WL, FHE
@ﬁghibuﬂﬁéﬁ&%ﬁotb,k@@&%%
EDDOILT—Z 1LY T 5. B, TV o v
Touch 1 Android, %£§Y —)ViZ PHP CTHZELTH
Y, RDBMS & MySQL # H\Tw3,

3.2 E>H%7> TouchDA(>271x—2X

¥ 7Ly Mg RBICHE LTV 2 Y (B0
¥ Touch) DA ¥ 72 —A%MAIRT. Y AT L
3 LICHREE 2 2R IR L, GRICHIA— B
Dty b EEZTWS, ZOH—Fty MIIIEfFEE
%h=20D%— NSNS I —D 7 — F[22] ZiBINL
THEY, TNICKYFEERLB) TERT LI L%
IIATREIZL TV A. ¥ BBERIZON— KLy b2
LEMON— FEERL, AT ALLTOHRIICZH
ﬁ—FE%%KEo@ﬁ—F%th?%:&T@%

Pose a problem that can be solved
by “7-3” and “Change problem-
increase” .

There are twelve apples
and oranges in total.

There are several apples.

There are four oranges.

There are several apples
and oranges in total.

( )
( )
( There are eleven apples. ]
( )
[ )

[ cheokthe problem [

. There are twelve bananas. J

X4 EH 27 Touch DA V¥ Tz —RA
Fig.4 Interface of MONSAKUN Touch.

AT . =00 — Nl EEZEDERY VBT
7T ATNRY, FEEIBWEIT) ZENTEL.
VU EOMRRIIDRETOE 7 ¥ k225, 4, 2
%:Ah@fﬁ* EICRE) T AR, BV
CEBREYICKHT AT 4 — Ny 7 ZIERRORTHO
~ﬁﬁ%¢é%ﬁ%%xﬂﬂbfw\. CDT 4= Ny
7 &S 588581, BEOERICLEZbDTH Y,
BLHEVOIEFICOWTE R SR LEEETH 201
WHNTWAS
VAFLO—HOFNE LTI, FTERERTE R
Ryprztizdhursfrz2ir). §5L 1~6 OfF

R L OV O @R AR /R SN b, 2 OmT
74— KNy 7 ® ON/OFF D%, FEDHEND

BEGENTESL., FFEOLANVERIRTLEZDOL
NVOREICNY ML Z EDSTE, LNV AOMREE

ETII)TTHE, ZOLRVIEIKRT ERD .Egﬁ
HZ L AOVEIRMEE ICPE S 2 &%, HE D702 7 Y

TLIELNVOEBZITHI L TESD. 2OV
DERIL, FEROIRIE > TEEHEHIDITH) DD
Thb., LNVEEIOWTERTHHAT 5.

3.3 RENRTE

CITRENZ VIZEEL TS LNV RE
&%Lowfmmé._n%wﬁ%@ﬁﬁ&x7%r

B AHHEIIEOWTEEL L2 LT, 40

@%Eﬁi‘é‘%@?ﬂ%?ﬁﬁb: L BHERR - FEEO LTE L
TBY, ZOWFUTE 1 ITRT. FEHBEIZ TS, |
#% (Forward thinking) @F'EJEE%{’EZJEA W RE
(Reverse thinking) OMEZELLEIZFTHN, JE
BEREEZEL ) PR L SN, E R DR

ExED Y4, B2 (Story operation) % 5-x 4
ERIRA DA L MEORE T 2 HBE I T 572
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#1 EU¥27 Y Touch DL NVEE
Table 1 Levels of MONSAKUN Touch.

| Cover story is correct |

W, LFLAMLWIEEE IS A2V, Lo TRHER
(Calculation operation) #* 5-z Cii EEMELEL
WEDPROELL LY, ThEL LB ELTWA,
LRV G6DTUFHElE, LNV I~LARLVE THE
SNTKIENT vV DPIREND LNV E Lo T
Wh, L)L IR LEORBRANSH L THEhE L <
FEPOMELELHRE L, 71 SHEOBRKITT LT,
BAHE L AT ORME L EL EEI RSN, L
NV 3T, BRI AR LT, 2
LEOBKRATHIE, BN L IEEE, 71280
Rl CH L, T L T O RME & 1E 2 PR
PIIREN L., LAV 2 LNV 4 ORI, [A
MAN OB ET. APADVDENOHY . A~
PAFEART?IZHN FT.] OLH AL EIN
EHBMEND L) EHEHCZMETHY, Sk
M BHETORIE o> TV 5B 72D IR DA
THIFEICHIITE L DD TIZ RV, HOMLEIZ X
D ABOBERERToTWA, BIEEIZL L1, 3,
5,6 725120, LNV 2, A4 3RER->TWE, &
B, EMGEORMOEKTHL L2 HEZ T, —
DOFEMFER L C— M L2l b) 2 % R C &
BTWEHIZLTW5.,

3.4 MIEDOZH

MEZ B 2 TS I2o0TE, W5 IRT. 2
Wi (1) WaEtE A L Cw b h (RIS A2 7 o3
AL, (2) FHEWEEE > T2 (EIZ A2 0%
TV MR, R, 2T v 2§52 L TR
PR R R L 2 o TV B E ) el L1k, 42
RSN TV L REIC—E T L MEPMER STV 2
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Lv | Thinking Operation Cover story ‘/Yes No
1 Forward Story Combine  Increase | Problem is correct | [Other error ]
thinking Decrease  Compare 7~
Yes No
Forward .
2 thinking Story Increase-Combine | Correspond to task | Error of object
T Error of value
5 Reverse ” Combine Increase A/Yes NO\ Error of object and value
o ory
thinking Decrease  Compare (correct] Different calculation expression
Reverse Different story
4 thinki Story Increase-Combine Different calculation expression and story
inking
- B HE 2 21 i
Reverse . Combine Increase . 5 P 2 [ﬁ_f’k % Fiic &
5 Lo Calculation Fig.5 Processing for assessing the posed problem.
thinking Decrease  Compare

Total Score Progress Error Log

Number of posed problem,

correct and incorrect problem Kind and rate of incorrect problem

M6 A8 Tx—2A
Fig.6 Main interface of visualization system.

E)DERHAMT S, NS OB\ TES 2 BhEVHH
BEIZT 4= FNw 78 LGREN, HERFY — VT
BHEORY OBFRERE LTRIRSNS.

3.5 &K&H- "Ry -

€ H27 » Touch L CATbN 7 ERITGE) O E %
R WHALT AV AT AIZOVTHERS, VAT A
BRKEPIZTODOEZ D> THBY, —DIFFEHED
E W7 ¥ Touch L TOFEBEZFEDOFRY % &5l - £R
FTLEYERMET, b9 —DRFEENE T v
Touch FTHAEEDOIEIZEY fLA TWS D% hifEE
LAEWERRHE TH L. VAT LTy v a VERE
LTWwbDTID & PASSWORD # AL <CH s A
LB NET =S OMENTE VL) ko TW
L. 074U, K6 IRT AL VIS EE), i
Fioy v o)y 352 L TR MERRE &5
PR IS TE DL, YATLIIITVE A LT
F—= 5 EHE - THALL Tw b 72, HEmdEZEN O



i S BERE L DG R HI L L2 HIGR AR ERM S 3% AT A F 427 » Touch O % & EEAN

Z ORFITTOFEZZ ORI A IR L TREONE
REFEEZFEL 2, BERICE A DR OFHECH
BRMERT A 2L TREDBEMEOZE T LI L
MNTE L. ZORREE, HMEE»E 2 AFHTH
DEFET-DLOKRTZBRT 57201208 E LTHEEL
7z, PR L7z Y% O IR, BhE- 72360
BV, Z L CTEMEEO#EBRILE, 77X
ERICEALTHERL, BRTH25DEL->Tn5S.
HWAORFHE LT, X5 ORL7HHES T THa L
DZETLDT, ZOHHIHE> THERTL T A,
A A YW TIIAT o 72422 OB H RO REIER
¥, FONRE LCTEMBERY K%, 6 & FYm
HCHRTAHIENTEL., FHMYITOVTHIFE
NORD 2 AR T 52 2 & TE 5., ThiC
DVWTIEH 6 IZRTA V8 72— ADLEERT, Kb
NEIZZh e, EMOER, R0, EREzks 77
T, HEB TR ZDRETED L) BB %o 72Hh
FEEL LTCR—F Y77 TCERLTVE, T,
OsEEE )y s T AT, FERENECY Y
FTHD MALEE Z0O0NE, ZHHEREIIOWT
FZO—EREMBERE LTSI AL TES.
) FEFL T, £ 2 ¥ Touch 5% 5N
o7 =5 %D LICFERBFOBRYVONRE 7T 7L LT
HELTWaE., ZOWHEZM 7IRT. Y AT LI
FTEEOLNVEZOMELY —EL LTHRRL, &
LAV TORYVBEAHFETIRRL TS, Thr s

1 Lv.1 Forward thinking: x+ty=? 597 errors A~

|
Correct
1
Different Story
I' 60
Difforent calculation expression

Different calculation expression and story

|

95
| Error of value
II 29

Error of object and value

Check the error of each task

2 Lv.2 Forward thinking: Increase—-Combine 115 errors

3 Lv.3 Reverse thinking: x-?=y 523 errors

7R TR T
Fig.7 Interface for confirming incorrectness in each
category.

Vw735 LB LAV ONRDBIIREN, £ LU
TOAEFEYE, ZLCEOEENENENEST T
ER=FV T T TTIRENE., TLELNVTOR
DHERO THEIC “HE L OBV EHR T 27 L
ANV IDBFIRENTVDS, ThE2) v §5Z L
T, TOLNVOKREORY L L TERRSN
L. ZOWMETD LAYV —E LTI, SE 1 H
LIEFICY A MDSFRREN, 7V v I $THZLETED
HEORY) B 20HIEFREND, 12 LHED
BiEIIEZOTICHIS, /ERBSE L BT — Nty
L, fBYOH—FEy MR TERLTVS,
KICESEER B IC oW THET 2. Erdy v
Touch 2* & &% H EDFREICIERT 2 T L ICHU) #
ATWD LN EER T ERE L TWA 7D, BfE
FEEOIY HA TV LHE L LR Y — VLR 2
ZENTEL. ERY - VIIFEEEOMEIRIE 1
LRV EIHRT S, S TlRLRLVO—EEHLY
HMATYE ABDPFERENTBY, FHFEDLX)LVE s
Ny 7§55 LT, ZOLVIZEY MLATYSHE
HOZHE —ECTHERTH. INHIZOVWTH 8 IZR
TR, KL AVNTRA OFE B H ORE
WY FLATWEDRIZDONT Y, —ExFRTHIE
ATEL. HIZ, FHRECHEL TEPDHATYS
MPHFRTEEE o TWh, TREHWT, &fosE
PR RER ) 058 VIR, B OB ORI A fidz
THLIENTED.

3.6 fERIEDEE

RFERH Y L HGHIE, 2009 EFEIZ44EE 1 2
T A %R gL LT 7R, 2010 SEEICIZ 24541 2
TAEMNBE L TCSHROES 2V (FAZ My T
M, 2vEa—%%) OFNHEZToTwE. IHD
REBRA R E 2 C, LTI 28O EROF %
Y L7 BOERENTRENZFEEH LW MEDTO
be, LEEEICESY Y (F 7Ly MR, EEEE)

1 Lwv.1 Forward thinking: x+=? 3 students .

Student’s name

Gaku Taro  Gaku Harake  Gaku Jiro

Check the progress of each task

2 Lv.2 Forward thinking Ihcrease—Combine 22 students

8  AESAEFE I A

Fig.8 Interface for confirming progress.
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R LRSS 2 A ODPAREERTH L. TR
7 by TRTH Y 7Ly MRIZBWTAKI2DY X7
ETMAIED W TERTFREA R ST 2 I3 E U
THAHD, SHHVZY 7Ly MRTIE, H4EGHED
BT, FERFREIZ B W THIW & LT 2 [ RE Y
T, 1 EAEOKBEFICHENL L 725 OO AT A
NEATWA, $72, (REO LNV &R RRE R
b, BELHMALEDLEZ)ZTOEETHY, T,
HEARLELTL LAV LIERTH) 2 & Z2hifgs L7z
LDIIHEI N TN A,

ARDE A7 v O ERREIC BT, (1)
EH T BT AEMED T AT & L 22 RTEOfEE
MOERNCEE 2 8d%, (2) Ev %27 v 2 FHv7zfEM
HE, bz, (1) 1I2onTi, 3, Hiams
WCEWH L — RE2E Y7 v EERRICE O
BL, BRCBEATREYMT S, TS, ERBREE L
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Fig.9 Result of Log (N = 36).
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Table 2 Result of Pre-Posttest in total.

Test Problem Pretest Posttest

M SD M SD
Problem . vard thinking ~ 8.76 0.43 8.89 193 *
solving

(N=38) Reverse thinking ~ 6.92 1.55 8.32 230 **

Problem

Forward thinking  1.54 1.01 1.14 0.96 ns

posing

0.74 0.84 1.44 096 **
** p<.01, * p<.05

(N=39) Reverse thinking

AN | = 41 BhREH) Thosz. FfEMT R
MZ2oWTh, RWIIIEEEZREOIEREA S 1o 72
bOO, HEBIITEEEMNEL S ERT S L9 12
%o Tz, REREOEMO 7L LR - o
Wi, vava sy rofe it SIREAREIZL D,
p=.0006 T |r| = 39(%hR&ET) THotz. INHD
i3, T2 v 2R E AR ) L O
ERIBE N O EICARM TH o722 L 2 RL T 5.

RIZEVH 7 YOFME T A S ORIz DWW THEET
T5, BT VICEBEMEEETIE, 6o —F
Mo IMERATIENRDLZ EICHR DD, ERTE LR
EOHIL 1200 LD, TV 5 ARHMAGHETIE
ELWBEEZERT A L IEM LV W 5. BER
SNTWABIEMEIZT ¥ ¥ LT 2B EDIEME X
D@, FEEEMBEICOWTE R LASER L
TWbEwz b, L LadolEo - HED HE-> T
WAEE, WATHERIICH L — R 2 AR 558
ENHHMERZITI SN, 20X ) ERIES) % B
LEBREL, YLEZLPOIEM 4T ) 8 E & T,
R ERT O B8 B OERT 28 DR R E A D
LOTIE RV EZEZ, FEMEOFHMHET LML T
MBI 2 LT, £TLF AN, BAMFAMORK
WM L7z, =B, TITLARLVBICHLTIEIEE
A EDFRBN & HARREDOBATHAN 2GR 217 > T
BY, Fl, FHCHBETEZE W R EOHR
5, IEERIZOVWTIZL NIV A ETEIT-7 6 BEE
FTOT—Y T3,

INHDT =8 RGN ORREES, 4125 &
7z, MR - 3 B R E o R E R O EE
ORI L TiE, FRFHHEK O LA T THEAED
HAON, HEZOERMTIIWTN O FEEDTASNL
Mol INEDZERS, VI UIZBVTEY
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#£3 TL-RANT A MOGHGHT (N of high = 22, N
of low = 14)
Table 3 Two-factor ANOVA of Pre-Posttest.
(a) FEAERIAEE O
(a) Score of forward thinking problem solving

factor SS df MS F
pre X post-test 1.80 1 1.80 397+
high X low 6.72 1 6.72 14.81  **
interaction 0.38 1 0.38 0.84 ns
total variation 39.78 71

(b) RIS EE D15 AL
(b) Score of reverse thinking problem solving

factor SS df MS F
pre X post-test 25.64 1 25.64 11.07  **
high X low 66.13 1 66.13 28.54  **
interaction 1.37 1 1.37 0.59 ns
total variation 250.65 71

(c) MEREHE R DRI
(c) Number of posed forward thinking problem

factor SS df MS F
pre X post-test 0.96 1 0.96 1.05 ns
high X low 0.01 1 0.01 0.02 *
interaction 0.33 1 0.33 0.36 ns

total variation 63.65 71

(d) WREBRED R

(d) Number of posed reverse thinking problem

factor SS df MS F
pre X post-test 6.44 1 6.44 8.91 **
high X low 7.35 1 7.35 10.16  **
interaction 0.91 1 0.91 1.26 ns

total variation 63.88 71
*k p< 01, * p<.05, + p<.10

IR CHER 2 AT 2 % 8 & SRR 77 K OERT
REN D E W EAURIE S 7z, BACEE & FAIEE o Bk
DZEIZE L TIIERMEEE OB R I A S Lk 2o 72708,
MERFE - 31 K35 [ o [ e g O% il S R E O AR ]
DVTNIZBVTHHMEMIIEDIRKELR->TnD
EMD, WEND L AR S . F IS EE OFER
JidE D EALEE L AR O & ST & HR TR BNICRE
TAHE, FRTEAESERL (p=.20), FHTI
HEFPENLTWVDL (p=.003). SNLDOHIZDOWV
TREINHFEALETH D L2 5.

B, TZTOTL - RA LT A MOFHRIL, VA
7 L& HWTIT b BRI F BB Z N AERICB W TE
FKOHDLFEEE THo72Z bR LTWAED, Jlo
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#4 TV EKAPTAMER (N =36, Ly N =22,
THL N = 14)
Table 4 Result of Pre-Posttest.

Group Pretest Posttest
Problem solving _ high 8.12 9.55 ns
forward thinking  low 8.64 9.07 o
Problem solving  high 7.23 9.36 o
reverse thinking  low 6.29 7.86 o
Problem posing  high 1.45 1.59 ns
Forward thinking  low 1.36 1.21 ns
Problem posing  high 0.95 1.77 *K
reverse thinking  low 0.57 0.93 ns
** p<.01
Number Asking
(@) Do you enjoy posing problems in arithmetic?
2) Are arithmetic problems easy to pose?
3) Do you think that posing problems is a good
learning method of the arithmetic?
Do you think that posing problems made it
@ easier to solve problems?
) Do you think that it easy to use MONSAKUN

Touch?

©6) Are feedbacks easy to understand?

Would you like to attend arithmetic classes

7
M where problem posing is used?
1 | |
1 35‘ 3 |
2 8 T G g
3 1 36‘ 2‘ Strongly agree
b ‘ ‘ Agree
4 20 17 b1 i
. ; ‘ % Disagree
B B 3‘ Z‘ *: Strongly disagree
6 20 113 Z1
] \
; . i

10 WREOT 27— MER
Fig.10 Result of Questionnaire (Students).
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Number Asking

Do you think that arithmetic problem posing
(1 .
is important?

Do you think that MONSAKUN Touch is

useful tool for leaning arithmetic?

2

If you have the chance, would you like to use
MONSAKUN Touch in your class?

|
1 13

3)

Strongly agree

9 9 Agree

i Disagree

3 10 4| - strongly disagree

| |
4
| |
8
| |
6
| |

M 11 #EOT Y r— MER
Fig.11 Result of Questionnaire (Teachers).
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