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Study on mechanism to promote understanding of the mathematics structure about
ratio in the arithmetic education
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In this study, we developed the investigation problem to measure conceptual
knowledge and procedural knowledge as the recognition about ratio and the standard to measure belief and
attitude as the mental factor about it. In addition, we classified standards and stages for the
understanding of mathematics structure about ratio and clarified the mechanism of the change of the
knowledge about it. Furthermore, we performed the design and the practice of the lesson to integrate
procedural knowledge with conceptual knowledge about ratio and clarified that this lesson practice was
effective for the improvement of recognition, belief and attitude about it. As the background, we
clarified that the knowledge as the basics, conceptual knowledge and procedural knowledge as the
utilization about the ratio influenced directly and that belief toward ratio and recognition about it
influenced mutually through attitude toward it.



OREME L

REORF
Q@EAI<BT
B HIEMIE
DERFER
EYHIRE
DEET
Q=AAED

@BRERR
OR®HBED

o

12

(Sakai, T. and Takahashi, T., 2015a)

i

ES

EI& DORRERR
12861 5B

N

K - FHEW
ME-ES- 8
BEDOADh=XL

BE OB EDIRRIC
B AR ETIV

A B
A
A
B
A B
A B
O o
O o
A A B B
O O O
A B
A
B
A B
A B
O (¢}
A A B B




@

(Sakai, T. and
Takahashi, T., 20153)
1
1A
1B
1A
11
11
10
10
12
1B
12
1C
10 12
11
(€))
4 T OWDOO~DIZRT
(Sakai, T.

and Takahashi, T., 2015a)

FRMTER & IET R
WA D
BRI ET SRR EEECETo%R
Baswm— Gt

®

( , 2015b)

10

11

12

13




14

22

15

16

17

18

10

1

12

13

14

15

16

17

18

19

20

21

Q)

, 2015c)

A B
( )
B ——— 8 0 0 ik & R X 0 B
I Ril&E i > 11 44 )
1 Ce ¢ e on B ol 42 55
)] P ES(ER 4, =, %,
+ ) DR TR
RP ; TRIZ LS (L)
i
PRI, 4, —, %,
)02 k5 BE (i
RP; : 5rHIlC L &2
Ci: b, M, WM&IZEY
L] B4R id D % 2
2 RPN K& a L i
@ PSRRIz L S %
Pi:o%, +i2 kBRI
RP: MO R ERELE
FEEZ LSS B
Cr: W&, He@zik, Nm
&R S 320K
3 RP: : @ BEE k5%
@ P WIS, HER. TR

s E RO DA




®)
( , 2015¢)
94.4%
98.6% 87.5%
60%
®)
X1
X2
X3
X2 Xz
Xy
X, 0.243* 0.322 7.820
X3 0.243* 0.322 7.805
0.395*
Xa
X1 0.242* 0.322 7.801
X3 0.247* 0.325 8.029
0.398*

X1 0.242* 0.322 7.787
Xz 0.247* 0.325 8.030
0.398*
(R 0.398*)
0.243* 0.247*
0.242*
0.247*
0.243*
S
0.242*
(R 0.395%) (R 0.398)
( , 2015¢)
)
t
2016)
®
Y1
Y2
Y3
Y1
Y2 Y3
10 11
Y
Y2 0.144 0.296 4.271
Ys 0.275* 0.355 9.756
0.375*
10 Y,
Y, 0.115 0.296 3.410
Ys 0.509* 0550 27.950
0.560*




11 Y,

Y, 0.210* 0.355 7.462

\P 0.487* 0.550 26.777

0.585*

(R 0375%)

0.509*

0.115 0.275*
0.144
0.210*
] — N

0.487*

(R 0.560%) (R 0585)

( , 2016)

Sakai, T. & Takahashi, T.
analysis of ratio

Logical
inference by children

Scientiae Mathematicae Japonicae
Online, e-2015-20, pp.1-23,
2015a.

\ol.8,
No.1, pp.19-31 2015b.

Vol.56
No.1 2 pp.15-26 2015c.

Vol.56 No.1 2 pp.61-73
2015d.

Vol.53 No.3 4
pp.97-106 2013.

2016
pp.203-205 2016.

2015.
2015
pp.66-68 2015.
95 p.159 2013.
95 p.160 2013.

95
p.160 2013

¢y

SAKAI, Takeshi

@
HIROSE, Takashi



