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Abstract

This research focused on the concept of ‘force
(CHI-KA-RA in Japanese)’ in Newtonian mechanics.
The author developed a tool, based on metaphor, to
interpret student thinking in learning about scientific
topics. The study provides an example of using the
tool to trace the process of mutual changes in thinking
during a dialogue among students who have different
perspectives on the same topic. ‘Social metaphorical
mapping’ was used to interpret a dialogue between two
groups of junior high school students with different
epistemological paradigms with regard to the concept
of ‘force (CHI-KA-RA in Japanese)’ in a learning
environment with a computer simulation.  Both
source domains were recontextualized through social
metaphorical mapping and the process of mutual
changes in concepts was traced. Participants 1)
noticed that the Buridanian® concept of ‘force’ differs
from the Newtonian concept of ‘force’, 2)
differentiated between the concepts of “force’ that use
the same Japanese term ‘CHI-KA-RA’, and 3) noticed
that the Buridanian concept of ‘force’ resembles the
Newtonian concept of ‘momentum.’

Keywords —  Social Metaphorical Mapping,
Metacognition, Scientific Concept

1. [FL®IC

1960 AU B LI B A 1%, BHEr0 Mk
WD R EMRIE/NSHE L=, Kuhn (1962,
1970) 1%, BHEHEMMPEAELTND [T 44
I, BV AUTER 2 B EIFE & W ) IEB) o Hh
THAL, WEEZED TWHIREL EFEFT
EIFATWD . —T7, RICEOMELFOHRTO
Copernicus <> Newton, Einstein OfEFIZRE 515

£, ENETONRTIHE A LATITFHHAL T2
WERRR A IEE L, BEFORT XA AEHAL, #
T2l N T EA PRI ND L&, Thia TRF
g & LTWD. TR E A OS] (Kuhn, 1962,
1970) MAEERINZZ LIZL Y, BRI
R E L LCIREL, BRI, REMICHE
HL TN, L0 REROBHER AL A R E
SNz, 2L T, BPiriiEe oo FH
I & o> THAEMICERI SNz b D &V D B
MRV NED X D22 D, Z2nb, B
LR EE, aa=r—va VkRIKT
HORFEHEEMC L > THES N, 50 HEKRE
LIZOWTHBH LA LEDFEL LLILND,
EVIOBREMAEFNTE (BF, 1993).
Clement 1%, EKWELAZEE L7 T 144
(2, EHICET BT a g @< HhEM D -
(Clement, 1982). == — h>/1%0 177 OBEE
o THT 5 &, BRI ER XL,
R— B NTEH ORI D. EHZEDT
& OMEEIC L T, A T ERT DL X%
WL, ESTEEN0IZRY, THRTDEEM
WD, TR 1IFEED S D 88%28, 1D LD
WZREIZ L7z, RS Tnd 7

2 ki KX, FmE o)

(IEAH)) v REWEmEo s
HEFSH) KE>Tad YA
VIEERL, a4 VR ER

FHICHEST, (BT s, Bl A VHEORE
BIEH ICE > Tlhriz MRBREE (Clement,

INEL D, LD 1982: 67 2 B#&)

1 Buridan was a French scientist in the 14th century who

proposed a theory of impetus.
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