FRFe kT RFHTE

R

R L F COL
R S F e SERY TN
fl4p 2
2021.11.26




:9;%? % %‘é ZIL::ETJ’U

R = f#”ﬁ‘-’\»%ﬁw P *#4 N
v KPP EE Z A :#ft A BAR B g 4 PR
vEFEF A 1 0F] wﬂhrs%:?éi

vg}iﬁz%‘?%%ilﬁ’?} AR U= L
v VI E 2% L 2HAS SEEEY s
~(Steen, 1990)




e

B AT B EFERLE?
EH o~ A5 )'—‘%q,ru;

%ﬁ%?ﬁﬁ » H &

7 HF R S EML
2 5 ‘i’?\’)lﬁlﬁm
IR R €3 &3
RS R G o B %

& 2 SRS b
S AN R ek WA

T B R R dl BoaE2r M s

FEE R LAy oo

SN Nk T N Sy
SIE-{n e

(PISA, 2012)

'95 vy >

R, yik LR

a‘—f@;/\mﬁﬁ;§5b ol T

Bb)',’a}*g ~ 2 “r‘ﬁig ’
BBE A RENFRRE G
it B PF > PR R i E
mFﬁgE&F ' M %qﬁﬁig O S

ﬁﬁ:%‘?;}iﬂb ‘ T;ﬁd s

158 %’i:}’ﬁx*\*ﬁ;}%‘é\
%ﬁ*wﬁ IR G o I

%§wﬁ"ﬁﬁ%f,PL
IE’—'I\::}—}; 033?}']‘&’? ;T'_ ’lf‘L e
()i A i B
P AEI OV EELEE o
(3 ®WiFs + > 2013)




/
) <)
)

- S
el I - P BN Aot e 4{? %24
B v N R e B4R

102 | 6/51 12% |8 %&£/ WY KEFOh F 3L

&5%%?“ IR SN EE il e

Ci & A LR-3-F SoRIVE S R & S

&?éﬁ RpH ¥ 2 F R G B
MR B WRFHE 2 B8 5 F 2 % LI B

ﬁﬁ%ﬁké% B M RATF L% b

103 | 7/58 12% | ] = #c% i 4 ﬁ%%ﬂﬁw@pzigﬁ
PISA 201288 % R FAM TR A T4 FE 4 LR
W"“*% &»&?ﬁﬁﬁﬁéiﬁéﬁﬁﬁﬁ%
S EIROL o
P AR REERFFEEESE UKD T2 5T 3
EAFY e REEY Az Ay
BE SRR F A RE R PEF L —R
B 5

BRIk~ %?%E%ﬁﬁﬂ%%ﬁﬁﬁﬁmxpz
B EE RO BB AR RE 2]




2

i x B

ﬂ“‘ £l &5% %ﬁthﬁa‘&&ﬁi’ i

ﬂ%?imﬁﬁ%%%émﬁfﬁﬁw%%

105

2157

2%

106

1/36

3%

107

2/12

17%

108

3/40

8%

Ar2idEeKEFY

BPAEEEY ARDE ﬂu&m’% Ly

PRA6E G A B EE E L TR PR AFY
L8927 0K R F AR EES SR A EREREY |
FRE D oA KHF Aok

/
O
74




R TR © & B
:&5%%4%37@ﬂﬁwi%wﬁﬂwﬁfﬁﬂﬁﬁlF
VBT RERL R %4&%%% 3
TII\/ISSz’ﬂﬁité‘?rN*.‘;Ck« B ¥ - e ﬂmb“ﬁ&
REREH KT EHR ) R A KIBZEEZ2E
¥ 2R Y

Prep i8YRT R BRSRFEEESRATREL Y
FEZET
NETHEFESOEKE R R A FETEPEAL SO

110 | 7/35 20% [HE 2 EFw2 W FESFPREAZHRFEF T

AW ETIAAHD B2 ;?Igﬂ?,é;-}{)%}‘"ﬁﬂm
FRAE DY L FEFFETRT

ZAEr | R HE Y

3% o RS S Fo

3% B 0 RS Fer

AL gﬂ«:pE BAREY I NIEEPMEZR SN R
Alid A Hoa g g o EL/EH" R ER AP R




B3 X oy

(2020ICME4F 2.

Conclusion-1
~CAP in Mathematics~
Conjecturing  The result of the mathematician’s creative
° work is demonstrative reasoning, a proof;
= but the proof is discovered by plausible

reasoning, by guessing ... We secure our
mathematical knowledge by demonstrative
reasoning, but we support our conjectures
by plausible reasoning. (Polya, 1954)

: = o [f the learning of mathematics reflects to
‘ ‘ any degree the invention of mathematics, it
Argument:ffﬂh_/pmof must have a place for guessing, for

plausible inference. (Polya, 1954)
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Conclusion-2
~From STEAM to TAMES~

» TAMES: Mathematics-centered iterdisciplinary
education involving, technology, aesthetics, engineering
and science.

One of major goals of teaching mathematics is to lead
students to appreciate the power and beauty of
mathematical thought ... Aesthetics may well be the driving
subconscious force for mathematical creativity... We believe
that an aesthetic appreciation of mathematics can be
nurtured. .. Just as individuals learn to appreciate music, art
and poetry, by understanding their underlying structures, so

one can learn to appreciate mathematical thought. (Dreyfus
& Eisenberg, 1986)
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