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existence sentences relation sentences

S-1 ( There are five apples. ] 54 [ Several apples were picked. ]

S-2 [ There are eight apples. ] S-5 There are eight apples and
oranges in total.

s5-3 [There are several oranges. ]

O

S-1 [ There are five apples. ]

S-3 [There are several oranges.]

S-5 There are eight apples and
oranges in total.

X1 BEXHESEOEEOH

Figure 1 Example of problem-posing as sentence

integration.
deciding calculation
operation structure
- +
deciding story e

operation structure

deciding
cover story

deciding problem
sentence

Sentence | Concept | Number (| Sentence | Concept | Mumber || Seatence | Concept | Mumier || Sentence | Concopt | Number
strscture | structurs | etn seturn || esnscturs | erecsure | srucnme || stnecune | strueten | struches || strucnrs | structure | etnscrure

Change Change Compare problem
increase

decrease

X2 {ER22R7

Figure 2 Task model of problem-posing as sentence
integration.
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Visualization Tool

Teacher

Number of correct
and incorrect problems
Category of each incorrectness

Log of student’ s practice

MONSAKUN Touch

- - Students
3 YATLDOEEE
Figure 3 Framework of learning environment
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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 eleven apples.

There are four oranges,

There are several apples
and oranges in total.

There are twelve bananas.
Back

X4 E>H7>TouchDA 227 1—2X
Figure 4 Interface of MONSAKUN Touch

L S N N N S

3.3 BREHT

CCTREYZ VIZEELTVDL LARNLVRHRED
REIZOVTHRD, INHOREIMEM Y 27 ET
WIZBT SISV TEER LA LT, 4H0
FEEIZEOH L EGIC X AR - HEO ETE LT
BY, ZOWRIZE LIRS, ERMEBVEIZ T, A
% (Forward thinking) o 8% 1E 544 & ¥iE%E
(Reverse thinking) ORIEZEZEL L EIZHT b1,
JERZMEEZEL T L b, SHIHEE
DOMEEED Y6, BfRA (Story operation) % 5-z
% & BRA DR L MEORE T HHAIE—HT 57
B, BFLLHELVHEL IS A%, Lo TilER



(Calculation operation) %5 -z CHiEERMEZELY;
EORLEELLARY, ThZLANLV5ELTWAS, L
NV6DTUFLEE LRV ~LNVE THES
NI-BEDNT VT RRRENL LRV E 5T
Bo LAV 1LIE7: LEOBBRRITH LTmd LI
HGhroMERELEE, 0 EEOBBRICH LT,
WAL L IFHKROMELRELRENREN S, L
NV 3TUE, BICKRIED K AERKITH LT, 72
LAEOMBRXTHIUE, Bind LIEAE 0&EHD
B TH L, DD L IZHBOMEEESRE
PR ENL, LR 2 UL RV 4 Yk, [A
MAN2OHN) FT, APARDEA4OH) F¥, A
DAFEART? ZHDE3.] OLHITHEPEEL I
mebMEnsG &) LB EZHWMETHY, 5
NG EFZETORGE o TWDB 72 DIZAIZE DR
ATHHEICHTE 2D DO TIZRWDS, RERIICAE
DREREEIT> TV 5,

MAEBIZL VL, 3,5, 625121, LNV 2, 428
3MEHRoTVD, oh, fEMGHORMNOEKIETH
52 LaEEZ, —OOMERFEICHE L T—M Lo
Y RMEEZERTE RV EHIT LT 5,

3.4 MEDOZH
MEZZHT5THREICOVTIE, M5IRT, &
Wik, (1) WEBHEL L L Twb e (B Y X2
OIRERK), (2) FHEWHEL o TV (TEM & A
JOXT T MK, BRI, 2 F v 75
CETHEWRELRMEE 2o TWAENE) P EHWL
728, FOREN TV LIEIC 5T A2 MEIMER S
TVENEIDEHWT 45, SNOHLOBETRES 51
HEWERZIZT 4 — KNy 2L LTGREN, EFF
V=V THEEBORY) OGFRHRE LTRRENS,

| mEmanss |

P

Yes No

WP N 1
| mEsmz | (zokory |
Py

Yes No

=
| BHEL—H | [tﬁvzahmﬁu ]

% P " HEDHRY
5 21,
) es 0\ FIVz ok HEDOEY

(E% ) [ﬁﬁﬂ®$—ﬁ ]

MEOF—H
WiE. HHXOF—H

X5 MFEZZETSFRHRE

Figure Processing for assessing the posed problem
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6 TE2HYY>Touch®O% (N=36)
Figure 9 Result of Log (N=36)

4.4 EERER: L - KXAPFZXB
BIREMEDR, 1EM 7 2 b OFERZ T ENE 2 IR
T 5

K2 2607l - RAMTFAMEE
Table 2 Result of Pre-Posttest in total.

Test Problem Pretest Posttest
M SD M SD
8.760.438.891.93 *

Problem solving Forward thinking

(N=38) Reverse thinking 6.92 1.55 832 230 **
Problem posing Forward thinking 1.541.011.140.96 ns
(N=39) Reverse thinking 0.74 0.84 144 096 **

* p<01, * p<05
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Table 3 Two- factor ANOVA of Pre-Posttest.

(a) R M fig R EE & o5 &
@ Score of forward thinking problem solving

factor SS df MS F
preXpost-test 1.80 1 1.80 3.97 +
highXlow 6.72 1 6.72 14.81 ok
interaction 0.38 1 0.38 0.84 ns
total variation 39.78 71

(b) MR i BE o H
® Score of reverse thinking problem solving

factor SS df MS F
preXpost-test 25.64 1 25.64 11.07 oK
highXlow 66.13 1 66.13 28.54 ok
interaction 1.37 1 1.37 0.59 ns
total variation 250.65 71

(c) E & & R & o F K%
© Number of posed forward thinking problem

factor SS df MS F
preXpost-test 0.96 1 0.96 1.05 ns
highXlow 0.01 1 0.01 0.02 *
interaction 0.33 1 0.33 0.36 ns
total variation 63.65 71

(d) B &/ 8o kMK

@ Number of posed reverse thinking problem

factor SS df MS F
preXpost-test 6.44 1 6.44 891  **
highXlow 7.35 1 7.35 10.16  **
interaction 0.91 1 0.91 126  ns
total variation 63.88 71

* p<01, *p<05, + p<10
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Number Asking

(1) |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?

(4) |Do you think that posing problems made it easier to solve
problems?

(5) |Do you think that it easy to use MONSAKUN Touch?

(6) |Are feedbacks easy to understand?

(7) |Would you like to attend arithmetic classes where problem

posing is used?

- Strongly disagree

m—
!

1 : 3
[
2 7 w@%m%m%4l
3 2| m Strongly agree
7 ree
4 17 4 e
2 | % Disagree
5
6
7

Z

10 REO7>4—MER
Figure 10 Result of Questionnaire (Students).

Number Asking

(1)  |Do you think that arithmetic problem posing is important?
(2) |Do you think that MONSAKUN Touch is useful tool for

leaning arithmetic?

(3)  |If you have the chance, would you like to use MONSAKUN

Touch in your class?

|
1 I 4 B Strongly agree
2 8 Agree
| | i Disagree
3 | 6 I S| - Strongly disagree

E11 BEDO7>r— MER
Figure 11 Result of Questionnaire (Teachers).
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