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Distributions of Mathematics Achievement - Upper Grade (Fourth Grade*)

\;E:"r: :lf Average

A Mathematics Achievement Scale Score
Schooling ge

Singapore 625(5.3) 4 .
Korea 611 (2.1) 4 10.3 ]
Japan 597 (2.1) 4 104 ]
Hong Kang 987 (4.3) 4 10.1 ]
Czech Republic 967 (3.3) 4 104 ]
Ireland 550(3.4) 4 10.3
United States 545(3.0) 4 10.2
Canada 932(3.3) 4 100
T Scotland 520(3.9) 5 9.7
2 England 513(3.2) 5 10.0
Cyprus 202 (3.1) 4 9.8
Norway 502 (3.0) 3 99
New Zealand 499 (4 3) 4555 10.0
(Greece 492 (4 4) 4 9.6
Portugal 475(3.9) 4 104
Iceland 474 (2.7) 4 9.6
Iran. Islamic Rep. 429(4.0) 4 105




| IJN/C O ] (J()L

Table 1.1
Distributions of Mathematics Achievement - Upper Grade (Eighth Grade®)
Mean Years of Formal Average Mathematics Achievement Scale Score
Schooling Age
Singapore 643 (4.9) g 145 I I .
Korea 607 (2.4) 8 14.2 : 0 ol
Japan 605 (1.9) 8 14.4 o [
Hong Kong 588 (6.5) 8 14.2 Co I —
t Belgium (FI) 565 (5.7) 8 14.1 | e T
Czech Republic 564 (4.9) 8 14.4 - ; r; '- ; .; —
Slovak Republic 547 (3.3) 8 143 : .
! Switzerland 545 (2.8) 7ors 142 L] L
France 538 (2.9) 8 14.3 L
Hungary 537 (3.2) 8 14.3 — T w—r——
Russian Federation| 535 (5.3) 7or8 14.0 -; | I | q | ]
Ireland 527 (5.1) 8 14.4 =
Canada 527 (2.4) 8 141 : N — .
Sweden 519 (3.0) 7 139 —r———r—
New Zealand 508 (4.5) 85-95 14.0 — ]: e —
¥ England 506 (2.6) 9 14.0 ——r 5
Norway 503 (2.2) 7 13.9 I L
t United States 500 (4.6) 8 142 —— L
' Latvia (LSS) 493 (3.1) 8 143 — L
Spain 487 (2.0) 8 143 e e —
celand 487 (4.5) 8 136  — o i E—
' Lithuania 477 (3.5) 8 143 | : : : -: I : : |
Cyprus 474 (1.9) 8 137 [ I | I ]
Portugal 454 (2.5) 8 14.5 [ l- + -l | ]
ran, Islamic Rep. | 428 (2.2) 8 146 T
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CHAPTER l: INTERNATIONAL STUDENT ACHIEVEMENT IN MATHEM ATICS T[ MS 52{}[}3

Exhibit 1.1: Distribution of Mathematics Achievement - L

Grade
Tear:lnf* Average DE\I'IIII!'I;:;EIHI:IIEM
Schooling Scale Score Index**
Singapore 4 103 ] S 56 @ 0.884
! Hona Kong, SAR 4 10.2 N 57532 @ 0.889
Japan 4 104 I S5 (160 @ 0,932
Chinese Taipei 4 10.2 [ 564 (18 @ -
Belgium (Flemish) 4 10.0 [ 551018 @ 0,937
! Netherlands 4 10.2 i s 2l) @ 0.938
Latvia 4 1.1 ] 536 (2.8) 0 02811
' Lithuania 4 109 " 534280 @ 0,824
Russian Federation Jord 10,6 ] 24 @ 0.779
! England 5 103 " 53137 @ 0.930)
Hurgary 4 10.5 ] 529 (3.1) 0 0.837
! United States 4 10.2 1 518 (2.4) 0 0.937
Cyprus 4 99 1 024 @ 0.891
Moldova, Rep. of 4 1.0 = 504 (4.9) 0.700
Italy 4 98 n 503 (3.7) Q 0916
! Australia dor§ 99 n 499 (3.9) 0,939
= ersiorivg. |+ |03 . KT
New Zealand 45-55 10.0 1 433 2.2) 0.917

! Scotland 5 a7 | 490 (3.3) (.930

E: IE&'s Trends In Imternational mMathermat ics and sdence Study (TIMSS) 2003

SOLIRE



CHAPTER 1: INTERMATIONAL STUDENT ACHIEVEMENT IN MATHEMATICS T[ MS 52{]{}5

Exhibit 1.1: Distribution of Mathematics Achievement WHEWNSE@
O

Grade

Average
Scale Score Der:;:iﬂent

Years of | Average Mathematics Achievement Distribution

Schooling”® Age

Singapore 8 14.3 L 605 (3.6) 4] 0.884
M Korea. Rep. of a 14.6 [ 583 (2.2) 4 0.879
' Hong Kong, SAR 8 14.4 [ 586 (3.3) 0 0.889

Chinese Taipesi a 14.2 [ 585 (4.6) o -

lapan 8 14.4 1 570 2.1} o (.932

Belgium (Flemish) 8 14.1 ] 537 (2.8) 0 0.937
I Netherlands 8 143 ] 536 (3.8) 0 0.938

Estonia a 15.2 | 531 (3.00 D 0.833

Hungary 8 14.5 ] 520 (3.2) o 0.837

Malaysia 8 143 [ 508 (4.1) o 0.790

Latvia a 15.0 | OB (3.2) 4] 0.211

Russian Federation Tord 14.2 ] 508 (3.7) 4 0779

Slovak Republic 8 14.3 [ OB (3.3) o 0.2836

Australia Bord 13.9 [ 505 (4.6) 4 0.939
¥ United States 8 14.2 [ 504 (3.3) 0 0.937
I Lithuania a 14.9 | 502 (2.5) D 0824

Sweden 8 14.9 ] 499 (2.6) o (.54
T Scotland 9 13.7 [ 493 (3.7 D (1.930
! lsrael 8 14.0 ] 49 (34) ©@ 0.905

New Zealand B.5-95 14.1 - 494 (5.3) 4 0.917

Slovenia Tord 13.8 1 493 (2.2} o 0.281

[taly a 13.9 434 (3.2) 4 1916

Armenia 8 149 ] 478 (3.0} o 07
I Serbia a 14.9 ] 477 (2.8) D -

Bulgaria a2 14.9 m 476 (4.3) 4] 0.795

Romania a 15.0 [ 475 (4.8) 0773

ntemationalAvg. | 8| 185 |

Y PR = AT n

467 (0.5)

ara dmory

AmAa

E: IEA's Trends In International Mathemat!s and Sdence Study (TIMSS) 2003

SO LRI



Exhibit 1.1

Hong Keng SAR
Singapore
Chinese Taipei
Japan

! Kazakhstan
Russian Federation
England

I Latvia

b Netherlands

I Lithuania

21 United States

Germany

t Denmark
Australia
Hungary
[taly
Austria
Sweden
Slovenia
Armenia
Slavak Republic

I Scotland
New Zealand

TIMSS 2007 Distribution of Mathematics Achievement

Mathematics Achlevement Distribution

607 (3.6)
ST
5o (17)
568 (2.1)
M
5449
M2y
ST(23)
S50
530 (24)
S0 (24)
55(23)
S (24)
Sl (33)
SI033)
SIERY
505 (2.0)
503 (23)
502 (1.8)

500 (43)
4 (43)
LY PR
w4223

Years of
Formal

Schooling®

e e e e e e e e e e e e LM e e e e e e

4

4
5

45-55

TIMS52007

Mathematics
Average Human
Age at Time Development
of Testing

102 0937
104 0922
102 0932
105 0953
104 0,794
108 0813
102 0.045
1.0 (1.855
102 0953
108 1362
10} 0,951
104 0935
1.0 0,949

99 0962
107 0874

08 0,941
10} 0948
108 .956

08 0917

I

106 0775
104 1.363

08 (%45
100 0943

SOURZE IEA= Trenck in Intsrmational Mathematios and Sciencs Study{ TIMSS) 2007



Exhibit 1.1 TIMSS 2007 Distribution of Mathematics Achievement (Continued) TIMS52007

Mathematics

th
Grade
Ave Years of Average Human
Country Mathematics Achlevement Distribution s::le';:i:m Furmnl AgeatTime | Development
of Testing Index**
093

Chinese Taipel mm O SWUY E ¥ :
Korea, Rep. of — mm O ) f 143 0921
Singapore e x =m0 [9(3) i 144 0922
! Hong Kong 5AR —— . e i i 144 0937
lapan — 1 — 0 SI0(24 g 145 0953
Hungary - 1w @ SITiE5 f 144 0474
! England —— . 0 i) ! 141 094
Russian Federation s § s @ S Tord 146 0.802
2t United States s 1 0 S8 g 143 0.951
I Lithuania s 1 0 6 g 149 0862
(zech Republic - 54124 i 144 0.491
Slovenia - . 501 (21 jord 138 0317
| TMSSScaleAvg. | -mﬁ-— I
Armenia N . 49 3.5) g 148 0775
Australia N . 49 3.9) f 139 .9
Sweden - . @ 49023 g 148 (.95
Malta - | . 41 4 140 0478
t Scotland o ® 47 3]) U 137 .96
17 Serhia 1 = LA R g 148 0.810
Italy - 1 . w4030 g 134 0.941
Malaysia e ® 4450 g 143 0411
Norway — 1 e ® 440020 g 138 (.93
Cyprus — ® 465 (14 g 138 0.903

SOURCE 1EAS Trends in Internation a Mathematics and Science Study (TIMES) 2007
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'High Positive Affect Toward Mathematics
(G4 1Int'l Avg. =72%)
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Percentage of students

ngh Posmve Affect Toward Mathematics
(G.8 Int’l Avg. = 54%)
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Percentage of students

High Self-Confidence in Learning Math.
(G4 Int1 Avg. = 57%)
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- High Self-Confidence in Learning Math.
- (G8Int'l Avg. =43%)
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0.3 - Students'self-conceptin mathematics (PISA 2003)
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The Best and Worst Jobs

200. Lumberjack

Mathematician

Actuary 199. Dairy Farmer

Statistician
Biologist
Software
Engineer

Computer
Systems Analyst

Historian

Sociologist

Industrial
Designer

10. Accountant

198. Taxi Driver
197. Seaman
196. EMT

195. Roofer

194. Garbage
Collector

193. Welder
192. Roustabout

191. Ironworker




The Best Jobs
Wall Street Journal, January 6, 2009

“The study, released Tuesday from
CareerCast.com, a new job site, evaluates
200 professions to determine the best and
worst according to five criteria inherent to

every job: environment, income,
employment outlook, physical demands
and stress. The findings are based on data
from the U.S. Bureau of Labor Statistics and
the Census Bureau, as well as studies from
trade associations.”




“According to the study, mathematicians fared
best in part because they typically work in
favorable conditions - indoors and in places
free of toxic fumes or noise - unlike those
toward the bottom of the list like sewage-
plant operator, painter and bricklayer. They
also aren't expected to do any heavy lifting,

crawling or crouching - attributes associated
with occupations such as firefighter, auto
mechanic and plumber. The study also
considers pay, which was determined by
measuring each job's median income and
growth potential. Mathematicians' annual
income was pegged at $94,160.” [«




END =HRY Discover (Magazine), June 2010
(published online Tuesday, April 27, 2010)

Interviewer: When you looked at the world
through the lens of geometry and topology,
what did you learn?

Yau: That nonlinear equations were fundamental because
in nature, curves abound. Climate isn't linear. If the
wind blows stronger that way, it may cause more
trouble over there; it may even depend on the geometry
of the earth. Usually you see the stock market described
by linear equations and straight lines, but that is not
really correct. The stock market fluctuates up and down
in a nonlinear way. The Einstein equation described the
curvature of the universe, and it was nonlinear.




I: Why should anyone other than a
mathematician care about a torus or a
string hidden within higher dimensions?

Yau: Because topology can affect and constrain
geometry in the physical world. If water flows
around a sphere, for example, there must be two
points where the water is totally still. On a planet
covered with an ocean, the water can't all flow in the
same direction, say east to west, everywhere,
without hitting a snag. In the case of another
topology, the torus, water can flow around and
around and there's no point at which the flow stops
because the hole eliminates the impasse. For each
fixed topology, the geometry follows different laws.




Interviewer: In other
words, you realized that
topology sets the basic rules
for geometry, which in turn
affects the world around us.

But then you went further,
asking whether the
underlying structure of
space might explain the
laws of physics. How so?




Yau: Istarted to look into complex manifolds. A
manifold is just a space, with each point immediately
around you looking like Euclidean space-the familiar
kind of space that we see around us. Imagine the earth
is covered with a checkerboard or a grid, like latitude
and longitude. This is the kind of coordinate system
that Descartes introduced to geometry in the 17th

century. At each point on the grid the space appears
flat and finite, but it’s actually curved, a sphere.
Instead of being measured with real numbers, though,
we measure complex manifolds with complex
numbers, in which one of the coordinates includes a
real number multiplied by the square root of negative
1-an imaginary number that we call i.




Extracts from Stobaeus

A youth who had begun to read
geometry with Euclid, when he
had learnt the first proposition,
inquired, "What do I get by

learning these things?" So
Euclid called a slave and said
"Give him three pence, since he
must make a gain out of what
he learns."
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1=23+4-6

2 =(3%x4)=6
5=6-(4-3)

6 = 6--(4-3)
7 = 4+6-3

8 =4x(6+3)

Bl B = 65 RE 3, 4, 6




3=4-(3+3)
4 = 4% (3+3)
9 =3x%4-3

10 = 3+3+4

TE WAL

B R TaERE 3,3, 4




4 = (6/3) + \4
3=6-[V3 + 2]
9=3+4+[\6]

10 =3 x 4 - [\6]

TE WAL

Blan: Eas45AE 0 3,4, 6
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