20060 80 10020070 60 230

Dooobooooon
—ouogggd —

1 D000

O00o0oO0gd20060 1000000000 O
00000"0000000000" NCTMOO
goooooogoo” oboooobooobobda
gboooobogbboobooooo® bbd
ooooobooboboobobooobooobo
g“ boobo” obboobooobooboobo
000019000000 oooog” oogg
gboboobobobobobobobom o
goooogoroooooobbbbbooog
gobooboboooboooobboooboo
gboooobogoooobog* boooboba
o' DobobobobOor obobooboo
000000000000 OECD/PISA OO0
O0o0O0o0oNCIMOOOOODOOOOOoo
DOo0O0oO00O00oooooDooooooo*
ooooobOoooboobobooboooon
goboboobboooboobbooobog
gboobooobogbobooobooobooonbooa
gboboooboobbooboboooboobobo
gdboooobooboboobobooobooobo
goooobogooog
gdjodoooodoooooooobooooo
gbobooboobobooboboboboboo
gbooboobooboboobboooboobobo
gboooobogobbooobooobooonboa

1« QO0DO0000 000000000000
gooooooooobbooobbboboboo
0000000000000 0PISAODOOOO
gooobooboboooooobon

go o

0000000000000000000000
0000000000000000000000
oooooo

000000000000 0000D00000
00000000000D0D000D000000
0000000000000000000000
0000000000000 0000D00000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000

1. 00000 9% 0000000000
goboobboooboooooodg
OECD/PISACO00O00OO0OOOOOOO
goboooboooboobbooboo
gogbogoobgobod

2. 000000000ODoDDoDDODOOoOOO
gobooooboooboobobooboo
gooooooo* bobobooroooo
gg“ oggo» gobogobboobo
goboooobooboobobon

. 0gjdooooooooooooooo
ggboooboooboobboobo
“go” ogoo

goo

200000002006000000000000
ooooooooo* AMIOOO” O0OOOO
ooooooooooooooooobooboog
gboboobooboooboboboboobooog
gboboooooboboog



[1] John R. Anderson, Lynne M. Reder, and
Herbert A. Simon: ”Applications and Misap-
plications of Cognitive Psychology to Mathe-
matics Education”
http:/ /www.andrew.cmu.edu/user/reder/
publications/Applic.MisApp.html
[2] John R. Anderson, Lynne M. Reder, and
Herbert A. Simon: ”Radical Constructivism
and Cognitive Psychology”(1998)
http:/ /www.andrew.cmu.edu/user/reder/
publications/98_jra_Imr_has.html
[3] John R. Anderson, James G. Greeno, Lynne
M. Reder, and Herbert A. Simon: “Perspec-
tives on Learning, Thinking, and Activity
http:/ /www.andrew.cmu.edu/user/reder/
publications/00_jra_jgg-Imr_has.html
[4] David C. Geary: "“Reflections of evolution
and culture in children’s cognition — impli-
cations for mathematical development and in-
struction”(1995)
http:/ /web.missouri.edu/ gearyd/
GearyAP.htm
[5] David C. Geary:”Principles of evolutionary
educational psychology”(2002)
http:/ /web.missouri.edu/ gearyd/
GearyEvoEd.pdf
[pl]O000000000000O0OO0OOOOD O
O00CCCOOOO0O™MODO00O02004, NHK OO
oo
[6a] Pinker, Steven 2002. The Blank Slate, Pen-
guin Science.
[7]l0000000000O0DOO0O0UO0O0UOOO
“0O00O0oO0"mOo0o0ooo2003, NHKOOOOO
[7a] Pinker, Steven 1997. How the Mind
Works, Penguin Science.
[8] Niss, Morgan. “Mathematical Competen-

cies and the Learning of Mathematics: The

Danish KOM Project

http:/ /www?7.nationalacademies.org/mseb/

mathematical_competencies_and_the_learning
-of_mathematics.pdf

[9] OECD: Measuring Student Knowledge and
Skills — A New Framework for Assessment.
OECD, Programme for Internatinal Student
Assessment (PISA), Paris, France, 1999.

2 OOOoOoboog

21 0OOO0OOOOOO
ggbooboboobuoooooboonbobo
goboooboobooooboooo

0000000000000 000 Blank Slate
gboobobobobobobobo
000000 0Noble Savagel

000000000 plOO0DOoOoOOoOoOooon
dodooooooooooono
Thomas Hobbes (1588 — 1679)
John Locke (1632 — 1704)
John Stuart Mill (1804 — 1873)

tabula rasd] 0 0O O O O O Oclean tablet, blank
slate0 0 Locke 00000 OO0 OO 0O Locke
0 O O “white paper void of all characters,
whithout any ideas” 00000000000
good

"How comes it to be furnished?” (0 0O 0O O
dddoooooooooooboooooooo
0000000 ”To this I answer, in one word,
from experience” 00 00O

Locke 0 0 OO (empiricism) O [6] OO 26
0doobooboooooooooboooooo
0000000 (epistemologyD 00O O0DOO0O
dddoooooooooobobooooboooo
vdddooooooooobobboboooboooo
0oooooooooboomooobooooo



gboobooobogoboobboobobon ogoooobomoooboooobooon

ooboooboooboobobooboooo ooobooboo0obooobooobom
gboooobogobobooboooboonbooba 22 0O0OOO
gboooobogbooboobooooboonbog ggbooobogoobooboooboon
oo0o0m19oopoooooooooogoo ggbogobuoobbooboooboobo
gbooboobooboboobbooobooobo gobooobooboboobbooobooboo
gboooobogobobooboooboonbooa 000ooooooooooooo [7]10 0 34
gbooooboobbooboooboobobo goboogooogon
0boobo0oboobobooobooboobo

00000000000000000O0O0O000 gobooobooooooooooon
0000000000000 O0000O0Oooo uoooooooooooooooood
0000000000 mMSSSM, Standard Social vbbobooooboooobobod
Science ModelDD O DD O O0000O0O0DO00O voooooooooooooooooo
0000000000000000O0O0O000 goboooobooobooooooon
J.S.Mill O associationism] 00000000 ubbobooodooooooo
“ 0000 0000000000000000 gobobooodoobooodoood
000000000000 0O0sensation) 000 goobooodooboooooood
00 ideas 000000000000 features voooooooooooooooooo
0000000000000000000000 00000000000%®0000000
00000000000 D00associated 000 goobooodoobooooooo
000000000000 0000000000 uoooooooooooooooood
00000000000000000O0O0O000 gboboobooooobobooood
00000000000000D D0 association EREpEE
by contiguity and resemblance0 0000000 o opuoooodgoo” ogn® oo
000000000000 oooooDoooon 0000000 an innate humen naturel
0000000000000000000000 uboo" ooooobooom
0000000000000000000000 0OoDOoOooO[7]o00D 2850000
0000000000000000000000 good
OO0 [6]00 490000[7]00 1700000 gbooooooooboobobon
[7a] 0 11700000@Midea0* 0O OO0 usoobooooobooooono
00000000000 0000 0odd voooooooooooooood
00000000000 00000000000 voooooooooooooood
00000000 Jean-Jaques Rousseau (1712 — voooooooooooooood
1778) 000000000000 MOO0OO0O0
O0o0oo0o0ooooooooooOodd $[7]0 04000000000000000000
0000000000000000000g0  0mealmakna o noso o0t
0000000000000000000000 000000000



gobgoboobboobooon
odobooobooobobooooooo
gooooob ooooobobood
gobooboooboboooboooon
gboobogoboogbo* g obgoo
goboooboobobooboboooo
gboboobobooboooobooon
gobooboooboooboonbbg
D0000innated 0000000

0000000000000 [pl000o0Oo0n
gboooobooboboobobooobooobo
goooobooboobooboooboonbooba
O0000o00oooooooo 71000

1. 0000000000000

2. 00000000DoOoCoo0od

3. 0000000000000 0O00000n
goobogooo

4. 000000000DOO0OCOOOOO0OOO
oono

O00000o0oooooooooooo4.00
ooooobooboboobobooobooobo
goooooboogoo
23 0OO0OOOO

Ooo0Oo[6]00p. 162000000000
goboobooboboobboooboobobo
goo

goboobbooooooobooooo
gobooboogobooboboonoobd
gobooboooboobboobobg
ooboobbooobooobooobo
goooobogoog

“0000000000000D0000000O0
goooooobbobobbobbobbobooo
gbooooooobobobooooobo

gogbogoboobooooboobo
gobooboooboooboobobooboo
goboooboobooooboon
goboogooog® ogooogr o
O0O0D0D0O0O0A.S. NellDDDODOOOO
gobooboooboooboobobooboo
ggbooooboooboobbooboo
gogboooboooboobboobo
gobooooboooboobobooboo
goboom
gogboogoboooooobooonboo
ggboooboogoboobboobo
gobooboooboooboobobooboo
gogboooboooboobbooboo
gobogoboobooooboonboo
ggboooboooboobboobo
gobooboooboooboobobooboo
ggbooooboooboobbooboo
gobogobooboooboobo

ggboogooboobobooboooboonoo
goboogoboobbooboo

gobogooboobooooboooboo
goboooboooboobboobo
gooooooobobobbobbbbobbD
gobooboooboooboobobooboo
goooooboooobogon

googopoooboobooboobooo
gobooooboooboobobooboo
goooooooooobobobobobobbon
gbogoboobobooobooogoobooon
ggboooboogoboobboobo
gobooooboooboobobooboo
gogboooboooboobbooboo
goboooboooboobboobo
ggboooboooboobboobo
gobooboooboooboobobooboo



gboooobogoo
gooboobobooboooobooooo
goboobooboobooboobog
goboobooobooooboonoobd
gboboobobogoboobboobobg
d@obooboboobbooobooooo
goboobooobooooboonobda
gobooboooboooboonbbg
oobooboboooboooobooobo
goboobooooboonoo

gboogobogbbooboooboobobg
gbooboobooboboobbooobooobo
gooooboogoooooog

000000000000 0000implica-
tonD 0 OO0O0OO0OOOOOODOOOO
goboobooobooooboonoobd
gboboobobogoboobboobobg
goboobboooboobobooobo
goboobooobooooboonobda
gobooboooboooboonbbg
oobooboboooboooobooobo
goboobbooobooobooobg
gobooboooboooboboonoobdga
gobooboooboobboobbg
oo0boobbooobooobooobo
gobooboooboooboboooba
goboobooobooooboonoobd
gboboobobogoboobboobobg
goboobboooboobobooobo
gooboooobooon

00moboooboboo0obooobooboobon

3 GearyOGOGQOQOOO

00000000 [elO0000O000ooOO
gooboobooboboobboooboobobo

0000000001995 00 4loooooo
oobooboboboooobooobobooobon
d4l0ooo0o000oooooooo

31 0O000O00DOOoUObOOoOOoooboooobog
ggboogobuogbbooboooboon
gobooobooboboobbooobooboo
gogbogooboobobooboooboonoo
gbooobooobooooobooboboobb
gboooboooboobobobbooobooo
gobooobooboboobbooobooboo

gjododooddoooooooooooo
ggoooooooooooboboboooobon
000000000000 000 co-optation0id
gogboooboobobooboooboonboo
gogbogobooboboobooobooboo
ggbogobuoobbooboooboobo
gobooobooboo

32 0OOOOODO

33 0000000

34 00000O00O0OOOOO

35 0O0O0OOOoOooooon

4 ODDOOOODODO

41 D0OOO0OOODOOO

42 * 000000 00O

43 0000 000

5 OECD/PISAOOOOODODOODO
00



