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Design and Development of Interactive Environment of Addition/Subtraction
Arithmetic Word Problem Using Part-Whole Relationship as Intermediate

Representation of Figure
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Table 1 Combination of existence and relation sen-
tences in triple structure model.
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Fig.2 Problem-posing interface of MONSAKUN.
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Fig.3 Part-whole relationship.
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Table 2 Correspondence between problem sentences
and part-whole relationship.
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Fig.4 Correspondence between the three representa-

tions.
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(a) Former assignment in Exercise 1.

@ ©
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(b) HEE | oL
(b) Latter assignment in Exercise 1.
M5 #E 1045 —Tz—A
Fig.5 Interface of Exercise 1.
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(a) Former assignment in Exercise 2.
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(b) THE 2 D%
(b) Latter assignment in Exercise 2.
M6 HE2045—Tx—RA
Fig.6 Interface of Exercise 2.

Wsd b EEZTND.

HE 213, HE 1 2T BICERT DL LT
HEPENTBY, 7, HOoroHILH — PR
N, FN5 2 EaaRRICE ) YT HIEE 21ThE 5
(06 (a), H#HE 2 AIFRE) . ZOEIIGT L7 1 —
RNy 71, 8 1I2B1T 55— FOESERHA~D
FIMEED L DL [FARETH 5. KIS, ZOEHERMR
ZBWTHE Y 2o 2 BITE S (M6 (b), T 2%
FEE) . oI, 12 E2oficmaT, ¥
I-OHAREGZT, ENLORHLEITETNDS,
BEIRDHE > TWHAIL, BHEWTH LI L DORE
BHEIHSY, HEOERLTHLE, EffIcRsET
A ZRY RS, HE 2 T, RENF3HAES
nCTnwb,

3 ClE, K5 (a) LABEOIEMZ T o728, K7
DEIICHEI R L CE oo pRIEE 2 Hm L
o TWh, BFDHEE-S> TWIEAIL, HhEWTD
LI DOREFEEIHOE, BEOER LY,



FSC/ AR I & LT ORI Z H 72 R O SECCRETE RS OBG - It L € ORBRIEEH

B2 EFTHEEZBEYRSES, ZOMHFIZBW
THHERIHHEEIN TV 5.,

4. HBRBFIAE ZORBROIT
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INFASERE A K (27 T AV IR LT AT AEH
Wiz 1R OEE & IEBIZ RN TIT o 72, & ToFH
HE, ST T VACEE D W TR SN ER Y
wH) ¥ 2T AASRIGISHLAAA 2R (8], [27], [28)
FREBLTBY, CHEESF=CTHR I TwEZ &
DERE, 5Ty N ETORILA— FOEEIZEL
TEHMERZVEVZ S, B, RFIHIZRERRZ R
HLTIToTWwa2%, 1HEOADFHTHY, #11)
F 2T LRRIIHAAETFN TN D LTV BT
B, HERWAH EIFATVW S,

REERHIF T, K A7 2 OFMHK 25 25 O
BIZBWT, M50 TI4 I 77 A M[10] & FEf
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L7z, 94377 A MIDODWTIERENIIBWTIR
N5D. EAERE L CEEORBRIZOVTE, BEICHE
BEETH L0, BEIFEHLTBST, YAT7L
DV DR 2 3FEEFB L7z, T, ERES
THHEBHEROEMOHIW I ->72bDTH 5.

4.2 TIAILTTIB

AEAWIETIAI VST AMNEYTLY N ET
il 2 DFEBFZF RSN, EfiSNLETANTHY,
ST SN D EHOCEE (R L) A, 13X
FTOLTOMREEH T TSNS (0.3 MR, =
LERPR LR L 22% T, SEOROERT
TR SNIHEBRE ZOoRR L, EHH RS
TENEBICAEHT A HIES TS, BAREI A T 12
RY. R8T, [TV 4aZh)FET], [7r—F

® e
FIARK=NHTZ BUET
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Fig.7 Assignment in Exercise 3.
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T ZEMELTRET AL, HEELZ RO LML
b, KTI54 3077 A NTIE, B, B, &6,
L (%), i (D) o5 BEORBEICH L
T, FNEFNEREREL 2 3, EERELY 2 3
FEHE L7z, R R 2B 5720102, STt o
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%, TAMDAITRCEM TG cE s L &N T
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I, B2 a7 RECRISREESETE 2056T
5. FKEFOHMIZ, CEE (SR, H5ae
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Fig.8 Priming test.
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Table 3 Results of exercises.

TEEH(E) (R mA)
EE 1@ HE) | 1.36 (0.70)
JEE 2 ) | 3.40 (3.84)
HE 3G EE) | 1.90 (1.20)
EFHWTWS, B, EMFEBosEEs 7794307

TANCTHMMT 23 AE, SNETHRMREZ 212
DWTIT-o TETWVAA(10],[32], TNHIF=DDH
WERBRBEICHE T, 20=20H CREA T
LEIDERHMT LD TH o7, THIIH LTS
B HE T, R ENRIED & ATV L HE
MREHET 250 THY, MoremBERICENEY
ThbDER>TW5,

4.3 HEROAH

REFCUE, (1) EZOE/KR, (2) 774
ARATT, IZOWTHHTA.

4.3.1 JEEFEERI
F3KEB B 2 EMNEHOTHER LIz &
CCOEMEHR LS, ERICELEFTILELR ST
MZEOKE LTWa. KEH T, HEILH— FOIH
EARIANORIAT TR I RE o 72 B 2 FF LT,
D7, BEREKIE, #E 1ICBWTEEY 1k
TR (TER), U 2 B (BRI, RONEE
3 (HEGERN) T2 DERoTwED, HE 2D
FRERDTE N L, AR ERLZ) 2 TH,
102 7R & Bk O 1) 2 S & %697 L b filj L
TRHEVWIEERBLTWS, T/, HE 3T, &
SRR & AR IR SO T A el A R S &
TBY, HE2 L) BWEHEIP L >TnE LNz D
A, BRBEBEFIFEICELL, SEEL LR T
52 L5 (p=0.0013 < 0.01, Cohen’s d = 0.52),
HH 2 2T MRS AbND, BB, TV 5 AL
ECIEMS 2 L EOEMELKIZY I = — FOfR L
AEMRS B 720 MEIC X o TR 575, 3. THIRL
ML CEME T 2 &, M5 OFEE 1 O T 12.5
[\, 6 DiEE 2 M7 DEE 3 OMETK 33 [E
% d. A OFERE L2 TR LT R 2]
BEERSTEY, ZALRVBTDLNIZ EAURBES
nas.

LAY £ TOTIIERNG 19 4 46 B (iR
GATH) THY, 124 (96%) PEMEEKLT L

SIT

]

3
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Table 4 Results of questionnaire for teachers.

i < R & RFE i <
A& [ &
PAE {E e NG 2 0 0 0
Y #AA TV
BEICHERE 2 0 0 0
BT A L—X 1 1 0 0
IZAT2 T e
MENMETE | 2 0 0 0
52 EiFn

#£5 TIAIVTTAPORE
Table 5 Results of priming test.

TEAREC (T A3:20) [RIE R (7))

E i} itk E i} Fitk
2R | 167 17.9 198.2 186.2
(754) | (SD=3.3) (SD=2.8) (SD=81.9) | (SD=89.4)
fTEE | 18.8 18.9 219.5 188.4
(474) | (SD=1.1) (SD=2.1) (SD=70.0) | (SD=87.2)
FALEE | 13.0 16.3 162.7 182.5
(284) | (SD=2.6) (SD=3.6) (SD=86.3) | (SD=91.3)

SHUDARRERTH 7. &b, TO3IHLKETT
BEEICI) ATV 22 30 7 S TE TV S,
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HED OARFIHICHTHT v — b ERREE 41K
. F 7, FIHTRESEICOVWTEM Lz 2 A, 1
X 34EME, b9 14103 2 D SFIHTRETld 2w
e DHEDD > 7.

4.3.2 FEMROHH

KIZT T4 IV 7T A DOFERE W2 E 5RO
SWEATD. SAICIE, B S BEF % vz,
ZOFELONES THAH, WEHLRIIBVTHIHR
DEEPRIZE A, EMBICBWTAREDR D > 72
7% (p=0.01 < 0.05), [EZHEIZBWTIIAEEENR
LA o722 (p=0.39 > 0.05). IEME LR & ERE
TAIZBWCORFFHOZLIE NS N72DT,
HE 7 A 2B P IERRLL Lo R % FAEE,
DTolEL FAREE L, JICoHixirof., #he
NOTF—5%£5 RO &K 10 1R, EfKIZo
W2 BRSO (LA TACEE, FHars A bF
BT AN) BiTo7282h, ZEMHABRONZDOT
(p=0.000 < 0.001), HAMERREME LI2L IS,
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score  Number of Correct Answers
(Max=20)

(Higher Group*Lower Group)

20
—

15 —

—

10 igher Group

—8—Lower Group

Pre-test Post-test

M9 IE % ¥

Fig.9 Number of correct answers.

T:"]'E Response Time
5
(Higher Group * Lower Group)
250 1
150
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100 +

—&—Lower Group

Pre-test Post-test

10 [ % Fy [
Fig.10 Response time.

T A N ROHEERT A MIBIT A AL FALEE,
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BEREDPELN (Wb p=0.000 < 0.001), L
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B ESICE LT, 3 RERTH o7 (d = 1.05).
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AHN7-0T (p=0.008 < 0.01), HAERFEEHE
L7k Zh, FEi7T A MIBWT ML TAMICH
BEAENDY (p=0.005<0.01), FETAMBVT
TREIZED o7 (p=0.77 > 0.1). F72, bRk
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D (p=0.02<0.05), FTHNHEICIBVWTES R,
(p=0.14 > 0.1). EAEEDEIZRR O LT
&, #EENTH -7 (d=0.39).

4.4 # =
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(D) B ALOFRE;EEEZZERL, ) OFH
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