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Abstract

To welcome the 21st century and catch up with other countries’ educational efforts,
the government in Taiwan has engaged itself to educational reform since 1997. The
purpose is to enhance the quality of its people and the ability to compete with other
countries. Hence the Ministry of Education has tried to reform the compulsory
education curriculum and teaching according to the “Action Proposal for Educational
Reform,” authorized by the Executive Yuan. After the publication of “Grade 1-9
Curriculum Guidelines,” Taiwan has formally initiated a series of educational reforms.
Similarly, Mainland China has started its eighth reform on Basic Education Curriculum.
The reforms in both countries include the curriculum target, the curriculum content,
classroom teaching, and students’ learning. They unavoidably exert a huge impact on
the textbooks and teaching materials. Related researches on the education in both
countries abound. However, the comparison of curriculum in both countries basically
focuses on elementary school curriculum. Also, most researches on textbooks focus on
the system or authorization. Seldom do we find research that focuses on the textbooks in

junior high school.

This research will first briefly introduce the education background in both
countries and then analyze the target of compulsory education curriculum. The Kang
Xuan version of Taiwan and the People’s Education version of China are taken as
examples. We get the following conclusion after comparing their mathematics textbooks,

workbooks, and teacher’s manuals.

First, in terms of curriculum target, both versions emphasize the connection
between mathmatics and life or other subjects. Both aim to cultivate the students’
creativity, too. Differently, People’s Education version goes deeper within one single
topic, while Kang Xuan version focuses on the horizontal connection between different
topics. People’s Education version puts more emphasis on the traditional arithmetic,
while Kang Xuan version puts more emphasis on the application of math in everyday
life.

Second, according to the content of these two versions, when a new topic is
introduced, the curriculum in Taiwan prefers concentrative learning, while the other
version favors learning at different phases. Take People’s Education for example, every

school year students have to learn algebra, geometry, data statics, and probability.



Besides, in terms of algebra or geometry, People’s Education version provides exercises
three times than Kang Xuan version does. Kang Xuan version, however, has a smoother
curriculum design in terms of algebra. As for geometry, People’s Education version
offers more different types of exercises.

Third, speaking of the editing, both versions have similar curriculum structure. We
can find in both versions pictures before each chapter, multiple columns presenting the
main idea, arrangements of important points, and appended knowledge. However, some
chapters of Kang Xuan version have too many words in one line, and it lacks
Chinese-English terminology of math.

Fourth, in terms of the workbooks, People’s Education version looks like a
condensed reference book, while Kang Xuan version is bigger and more colorful. Kang
Xuan version provides space for calculation and has neater arrangement, while People’s

Education version is too wordy and takes more time to read the questions.

Based on the conclusion above, this study offers some suggestions for future

compilation of the Taiwanese mathematics textbooks:

1. For geometry, a good mathematics textbook should provide students with more
opportunities to have hands on experiences, for example, by way of paper
folding.

2. There should be more exercises in the textbook, hence giving the students more
chances to practice.

3. History of mathmatics can be added. Students may have a better idea how
ancient people used their wisdom to solve everyday mathmatics problems.

4. Exercises related to integrated curriculum should be added, too. Different
subjects like science, art, etc..., can be combined together to provide multiple

elements and a wider space for students’ ideas.
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ToXFALRR IR ERT o FWETET AR TIAAIEE Y T b3
18% » W=t *vahd » LA R %= o

ljii TR A g s 2TkF S }:Fﬁéﬁ’(?i‘%{a T T ﬁg’fﬁ i’i‘)ﬂfﬁgﬁi
Foanfiz » KF P - RPINFILAFIER o FlP AR RAHNS Y
PRS2 R c AFEAZ ) E o AULH - & TNCTM #Hicd 3z
dFuEik 0 % 2 & TTIMSS # & RS e 11 3 a7 0 2 & TAAAS #
B Kt inti

=
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F- &  NCTM i iz crud 3%

NCTM(National Council of Teachers) > % #5 FF 4 ¢ » = 2 *71920& » p
PERB AT R TG fR A EBELF (2 FRP BT R
TIEER) BERE A £ X2 F250BA L A 2 p AT LS KT
A o X2 YAl C RAEERTEF 0 UREFE ELRTRIFET

S T o

1989& » NCTM = & 7 T Curriculum and Evaluation Standards for School
Mathematics | > & R#E HAFE TG > B I EFREE FAANPE N7 & 784 5
“HAFLI R K-12)EEY 7 BT 2z » BB 17 - 1918 > 205

I Professional Standards for Teaching Mathematics | > # 5 % & & ££8 » 4 1. %
LB RN RS KB A B A 2t £t B e K R R A B
Bk T 0 EREFFAcP e B AR E oA L)id LR ERE - 1995 0 o0

I Assessment Standards for School Mathematics | > & & #c8 TR EE » pL 2 & 5
e INCTME E R E e W B A% 24 BRI Lantik > 2 K
P aTd@os - BRAARDEAR 2 P % AR LS g
(The Mathematics Standard) ; 2.5 % % % (The Learning Standard) ; 3.4 §| 1 # (The
Equity Standard) ; 4.F x4 4 % (The Openness Standard) ; 5.4& %1% % (The Inferences
Standard) ; 6.— 3% {4+ %% (The Coherence Standard) o &7 fr e B m™ » | * 7
o efh it kE 5 4 hF Y o

2000-# £-%+1989-# #1 2 & ¢ [ Curriculum and Evaluation Standards for School
Mathematics | { #7 %  Principles and Standards for School Mathematics | § & % 7 7
RRAIEEE ¢ 32 BHERM TER ~FERD - KERB~-FY RRA
FTEERP CEFEERR AN BRI A AL o -3 7T A ERARP
WEEFL N B RE S FTHEAFESFON FERE FoNGERP T A
BYEAAP I R BER R R Ao e BEYIFR S
MFI- o 2317 E8 23 NER 4 3L EaEmiEs] L 8y RS
E R84y 3¢ £ 3R 2 2006& = F T Curriculum Focal Points for Prekindergarten through
Grade 8 Mathematics : A Quest for Coherence | 4" K-8# % - RILd4F 2 > d2 }

BE AR g .

#2000+ #7 2 {f 7 Principles and Standards for School Mathematics | & &%
SRR ERERFRE DR > B B R EAY = RAAT
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WP ERPL R EF 2 R Y ERF I

QLFEREY a2 ka3 ARDEY PR BERART ? B aE
B Ao BBk R - g Y R EET A AP o

3. FE «%#k % § &mpﬁcﬁz %‘:”f HU%#& n~?rﬁal s.e:s‘? 47 r@*; r’v’ﬁi&fri;?

" Principles and Standards for School Mathematics | M AERE R RP A

A

LIERA AR RT LR RTE S LHIMEL NG FRI Y S
4 3 3o

2HALRR] AL T AR E RO E 0 v A Rehf § 7 0 E & bk
BPEAm 2 F 5T E B o

34CH R HE FE T E PN T ok e 1 (eheps R B2
Aol ek

4HY R E DS HEE PR S o B i R R

SFERRA FERAFEL T T Y T3k 'L'f\?«ffiﬁﬁéi’?i’ﬁ *ATL e
6.FHRA PR ERFE Y HF Y L7 & TV RTERFRY I

BREELOEY LM -

" Principles and Standards for School Mathematics | 7 MIBEY ERP R R
P 4T

1.f248 ¢

(1) i faigad = 37§ Fogy

(2)ie e #cF 2 H i $p fRAL

G)V* 5 %2 3§ i R

(4)F LT AR

R BT F Y Y - 30 BA PR RAE T - BT RE
B —/»\%fr'ri%‘b PR RERNG MRS BN ERTL T B E T A
K p AR EEATHE Y o < EEF L T 'lmﬁﬁé‘i‘iim‘?ﬁﬂ
ARNEEFF 0 KT R ERE AR R 0 A PR AR S o R -

%
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439 % ¢
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CERY I IF R T T ER S IV £ L SR
I Principles and Standards for School Mathematics | #74& 3% sh#c & kA2 N % & Jf
FREEEES FEE SN

1 #cs & 3

(1)1 f2dics ~ BeF ihd 75 5% ~ e I e 4 2 i

Q)7 jREE AL R ME U P2 AR b 4

B)in 3t £l @ 3t

rﬁ”f:éi’@%‘J ‘? Jﬁ'(%h“r}z %\ leﬁﬁ'(g %\(lj“ﬁt %f?\jﬁ'}é?*ﬂ_
A}“f‘rﬁ’f’ﬁgﬁ:)ﬁll %%ﬂﬁﬁi JPt L A R B L A B EY o I ik
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Bl ALk o bldo ! MESDF L T 3 A FABELY SN 24F AR

2204404 T RI2x20

AnBgERE R ALY e o felga B FEE Y RER o A
FEE IR APE SN s oo B ARSLEY > F R 2 T RFIE

2.1 #

()ILfE2RE - B 22 3 f2st

Q) fI* AEc LA A ST EE i

Q)1 * EF KA 247 L AT F ot %P AL
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AT A o Rl A AR ROEE AT 0 b3 BEL o o N E B
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BEEFY o ‘M‘éﬂ\ Biefer BRI B EmA gt 2 kRl {or LA
Perd Fek > T IF R EREfrHFF T E o

14



3

=i

B s BEEsY FES A RIS N EHITILIE > T A P aossg
E’?"P\’i‘a*m%mi%#‘b? FAkT RN Feahe s UL FE 2
CHRER o Glde ¥ BB Y BRI R NENYD = £ A 2 ¢ gt i
Boftia Az b2 —o

B 2R EHOA A ERW > 71§ KE 2 Kot
FORILFI LY - HEFRRHNT]

m

A

’ﬁ“'l k|
oty

'3».117

\\\

4.0 &

(DT f2REH DB i JioR 642

QR i F s 1 Efea N eiplf

pH A ?45” BE(#fAFIF P )LAFEL T FZ v ap ¥ A M
PR o2 AN L2 RIBEAEYRE-BIEEL A KFEL HPRLE

ﬁ%ﬁ@ﬁ%go

5.5 A g

(D * e b cdicdy ~ FREBRFIE T w B

(QE#H i § st 2 2 kA Arid;

(3)# B o= v By & A I {oIE R

(AL fiEfeid * 1%“‘ —m%é?"’r“ﬂi.u

PHAFE > A E - Ao T AREF R SO E S ehd o A
FA4REEY ﬁ{:}fi—;h‘%\ﬁi & oerpE 4 o

%#‘(/F"‘EH \Bﬁéﬁl—ﬁc‘,f?&%m%—‘iﬂ«—} j\lwk rm,j_*“,

¥ Rene }J PP A A ;fp F’B;?‘ff’ﬁ % A S F R i"fiff'%ﬁ’«),%f;z TRy 3 E >
FF R A B D Rondng B EHKRTEfor Tl FL RS YV deiefi
LI

NCTM 325 7§ 5 R 7 eiefep 3 2 F ¥ B2 <300 - T HGGH2 ¥
b S BApEER e X fag%ﬁg_zﬁw@u PL A AL o s g%ﬁ,_x,% TR
AEFEPNF o RS EFL R E% TRBFAT R > P F AN

=
$ B ng g Y o

15



¥ 8 TIMSS $ ¢ MEF HAS K F DR

TERY R EARB RS F AR TCE S R PRI AR T kS
%?’”ﬂ@iﬁ“ﬁ%’s&W?mi4°%“7+’W%W4%£—%%W
WRKT AAEE 0 P E R Y B L FF KT RRGROR T RicP e g 4 8
P odoe A R A ) 5 ERA B RET S8 e S R
T o i* t:% 4 4 B ¢ (International Association for the Evaluation of Education
Achievement > f§ £ IEA) gt Af 38 ib 3 B R4 & ofps = o [EA #74 HemT g 7 7 @

#z TIMSS(Trends in International Mathematics and Science Study) ~ SITE(Second
Information Technology in Education Study) ~ TEDS-M(Teacher Education and
Development Study in Mathematics) ~ ICCS(International Civic and Citizenship Study )
FoHY S TIMSS e 7 ¥ wix A EFWBa 1Y 5L [EAF v & Bye— 2+ 7]
RRR T RAFTREFEPEFE AR DR EERe #5082
BF L GRFPFLEY SRANAER 0 2 R R TSR KRS 28
VPRAEAZEVPMFZOTHE > 000 2L R K7 & Pl d 1% cheisn > &
BB EREKE 2 A ks o TIMSS igig4e ) 7 Bt 5T > P %9 7 2
AT R E foiindn 5] A g F A BB B U F BT E

AATEEAE 7T AT AR
LHALA T 2 ¢ 5 RS hp F A3 25 R m SRR 2 L e ¥

2EAIER T ) MBS Y ERATE B A AL A B A v g

PSHA TR 8 PN e o5 A SUAE S
BEARE e FHL e FERE M ¢ AR PR EfoRT 4] T

P%?—%”‘m 550

L E RS Yo S RN SRR T A
ZEFE LD PR & AR

SHRES I ERERA R F LA T AR KPR L
ER L S

©2007 & > 23k e FiE 50 B B RS TIMSS %731 > & B #7¢0 TIMSS
2011 > pavopare 5 60 % B B RG22 o

TIMSS 1995 st @ > WA REF - 3 m ¥ & 1999 £ 98 70
TIMSS-R> 2 W &38 B 4L R7P AR LY 18 HEFRE LY 19 2hdmi s
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A RE EREKT R A o R TIMSS 1995 2 TIMSS-R # % 7 M3 % |~ &
BB A A BEE e anTit? s @R AR TERE ) R o E ke
WA IR AL AR o 8 £ ERET b LR XD AR R 1995
E2 1999 Fw £aE NEBDOED o p ERPLFNNELE D LT A

RE2 iR E ETrRE o

TIMSS-R # 3 #4 & ¢ % & Boston College 2 # - P-{k 1 iFd 4o £ x BRI A
RE ORI ARFESFTEF o BEAEF LRI AR RS AT
[EA 3382 o

5wt § o~ & % TIMSS-R eh4 #ic > % R34 W 2 5§ 2 #3040 F 7L ko™

%
% 2-1 Math Achievement # % = Jﬁu%\ IR
=R CRD LR | R NESR L |
Michigan(1) 517 Ar4e (1) 604
Texas(2) 516 % ¥ (2) 587
Indiana(3) 515 - #3) 585
Oregon(4) 514 % iE(4) 582
Massachusetts(5) 513 p &5 579
Connecticut(6) 512 A RE(6) 558
Illinois(7) 509 W (7) 540
Pennsylvania(8) 507 ‘v £ % (10) 531
South Carolina(9) 502 B &kd 1(16) 519
Idaho(10) 495 Z ®(19) 502
Maryland(11) 495 ® F(20) 496
North Carolina(12) 495 = QL) 491
Missouri(13) 490 & =~ F1(23) 497

% 78 kR ¢ http://www.educ.msu.edu/neweducator/Fall01/timss.htm
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# 2-2  Science Achievement §* & = fﬁ:%\ IR

EFRN(E LSS 2R BT S
Michigan(1) 544 -4 569
Oregon(2) 536 Fr4e 8L (2) 568
Indiana(3) 534 @7 4103) 552
Massachusetts(4) 533 pA~(4) 550
Connecticut(5) 529 2 i (5) 549
Pennsylvania(6) 529 77 i (6) 545
Ohio(7) 526 8 (7) 540
Missouri(8) 523 = 1) 538
Illinois(9) 521 te £ % (13) 533
South Carolina(10) 511 3 E(15) 530
Texas(11) 509 % F(18) 515
North Carolina(12) 508 = f(19) 510
Maryland(13) 506 £% 2 f (20) 503

% 78 kR C http://www.educ.msu.edu/neweducator/Fall01/timss.htm

FETRBA A R A YR TIMSS 310 ¢ 5 3 % L X L g S
F 35 I VR AU A 5 A ;§;§ TR N E JohnEngler :t&-ﬁ“,;—;—%ﬁﬁ

PO EREE R P AR RIEE AR o R a0 F R TIMSS end 7 i &
ELEF 0 AR LA AR ERENR A o fr B & E RS
(Schmidt, 1998) - 1245 TIMSS R #F7 % » «~ i iZ> % & 12+ & 4 William Schmidt
SR 0 F WAz Bl < 0 2 F & 7 & (amile wide and an inch deep) ° Schmidt
et E AT TR R L RE 491 > ﬂcﬁi* % (curriculum guides)% 628 * & F1 3
(textbooks) » F7 7 5 22 2 FFATAR Y > VALY B % c Bk 2 ER N £
#L 8 (science)ik A - TG 65 BH ~ - ﬁ?il@l > P 7"4‘7"‘5‘_;1 5BHE~ 2 RT
2. 3 20 B H & o Schmidt %7 — 3 A&t “4’ D}i% 7S A gIe s B ¥
i@ L5 2a> AGEITLFL - PR mm % H(a large laundry

list) ;- f Pzt FRANERBERARGRARFELIOAAEY > BH B R LR
AL o X FEERECS ¢ R IR N icE: Bk F o 5 > Schmidt ¢ F Ly
Bellevue’s K-12(* faFl2 & 7 )7 M#EF 2 PE IR DL EF 2 LR FKEFF >
BARARE B St Al S i TIMSS ¥ £ IR R chR 73 K A SR -
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BI'ER 7 kg 22 2 ehZ & 23 A KT HIR - e R {r R 7ok i
#2 o & TIMSS A 4588427 » Bt & B 9ri oS DR L ehu il | o

T R 2 AR 7 AR B e TIMSS 3 cE AR A 2 N A R e
L kR 5 (Many Visions, Many Aims )(1997) - ¥ TIMSS # 7 # % £_2 Population
1 ~ Population 2 ~ Population3 5 2 » 2 ¢ Population 1 i* % -] & » & % - Population
2 A= (> &%) Population3 H & B = (+ - &) AT AR KA G A
FIL A TIMSS o 3 > 2 T 58 A BB S T8 % o

L& RS
TIMSS & 3 B} R & B 414 540 4 (EH A TR 2% ¢ § & W
EYRER S r B EY S RRKT BRI R AP

3023 & BE FI(EE A TR

Grade Sequence School = Years of Years of
Entry Age Compulsorye  School
- Education
Country
Argentina : & B BE R . 6 7 ; 13
Australia 1-6(7), 7(8)-12 [or 7(8)-10, 11-12(13)12 6¢ 9,10 ¥ 13
Austria 1-4, 5-8,9-12 6 9 12
Belgium (FI) 1-6, 7-8, 9-10, 11-12 6 12 12
Belgium (Fr) 1-6, 7-8, 9-10, 11-12 6 12 | 12
Bulgaria : .1-4,5-8,9-12 6 8 12
Canada : 1-6, 7-9, 10-12 6 10 12
China, People’s Republic of 1-5, 6-7, 8-9, 10-12/1-6, 7-9, 10-12 7 9 10
Colombia : 1-5, 6-9, 10-11 - 6 5 11
Cyprus i 1-6, 7-9, 10-12 5.5 9% 12
Czech Republic 1-3, 6-9, 10-13(14) 6 9 13/14
Denmark 1-9, 10-12 7 9 12
Dominican Republic i 1-6, 7-9, 10-12/1-8, 9-12 7 8- 12
France 1-5, 6-9, 10-12 6 10 12
Germany 1-4, 5-10,11-13 6 12 13
Greece 1-6, 7-9, 10-12 6 9 12
Hong Kong | 1-6,7-11, 1213 6 9 13
Hungary : 1-8,9-12 6 10 12
Iceland 1-7, 8-10, 11-14 6 10 14
Iran ; 1-5, 6-8, 9-12 6 8 12
Trelandd - 1-6,7-9(10), 11-12 6 93k 13 or 14
Israel . 1-6,7-9,10-12/1-8, 9-12 6 11¢ 12
Ttaly 1-5, 6-8,9-13 6 8 : 13
Japan i 1-6,7-9, 10-12 6 9 12
Korea : 1-6, 7-9, 10-12 6 6 12

% Bk ik 2 Schmidt W. H. etal. (199'7).'M'ar'1y Vision, many aims. P28
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dPATREAN AREASERANCZ BEEA e BER L 2 BB

U "\—%‘F’&(Eﬁﬁ‘lﬁ‘%ﬁﬁ’ﬁbg\#\fljﬂ")o;&i}?%?ﬁ_ﬁl_,‘;,;:;’Lj\-
- & > &) T\:‘§?nj—_’) :E(L‘:K/W\_J__EE\;__L::E)O
2. TIMSS gcg %‘-_

(D * AR (content) i 'Yﬁ')’ﬁ%ﬁi? 3 g (mathematics topic area) °

(2)7f #F % 3R (performance expectatlon) CAE R SRR 34 ARy N iy
Ao pABERGSEE  FREFERREGFL

(3)BL2k(perspective) © B L i T A 5 3F 5 fH Al T A B4 ik
BoSS h5E AR ¢ e 1T

T & TIMSS &3k A A F 0 FFH AR~ B Y TS B S
(1) Feh AR 5
1.1Numbers

1.1.1 Whole numbers 2£ § % #ic
1.1.1.1 Meaning % &
1.1.1.2 Operations i& &
1.1.1.3 Properties of operations i& % &

1.1.2 Fractions and decimals 4 #c 27 -] #ic
1.1.2.1 Common fractions — 4k 4 #c
1.1.2.2 Decimal fractions -] #c
1.1.2.3 Relationships of common and decimal fractions #* #c¥ |- #chf 7%
1.1.2.4 Percentages | 4" +*
1.1.2.5 Properties of common and decimal fractions # #c£ | #ci B 2 7

1.1.3 Integer, rational, and real numbers # #c ~ 3 28 -~ 7 #&
1.1.3.1 Negative numbers, integer, and thelr properties f #c > iz P2
1.1.3.2 Rational numbers and their properties 7 #2127
1.1.3.3 Real numbers, their subsets, and their properties # #cf# % # + & 2 2 {4 FF

1.1.4 Other numbers and number concepts £ i # 2 H £ 4
1.1.4.1 Binary arithmetic and/or other number bases — &= f* H &&= ¥
1.1.4.2 Exponents, roots, and radicals 4p B~ B0
1.1.4.3 Complex numbers and their properties 4§ #c % H |+ &
1.1.4.4 Number theory #c
1.1.4.5 Counting 3* #c
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1.1.5 Estimation and number sense i+ & £ Hc R
1.1.5.1 Estimating quantity and size ¥t # & &2 + /] enip 2+
1.1.5.2 Rounding and significant figures iT i & £7 5 »c#cF
1.1.5.3 Estimating computations 7 &
1.1.5.4 Exponents and orders of magnitude 4 # % H = #c

1.2 Measurement :B| &

1.2.1 Units ¥ i

1.2.2 Permeter, area, and volume % & ~ & # ~ WA

1.2.3 Estimation and errors iz 3+ 7351

1.3 Geometry : Positoin, visualization, and shape % = @ =% ~ #R%f-@ A5
1.3.1 Two-dimensional geometry : Coordinate geometry T 2 Y %ﬂ SN
1.3.2 Two-dimensional geometry : Basics = & & @ @ A #

1.3.3 Two-dimensional geometry : Polygons and circles L & @ : % :#35 ~ [
1.3.4 Three-dimensional geometry = 48 % i»
1.3.5 Vectors & &
1.4 Geometry : Symmetry, congruence, and similarity & # @ $4 ~ > & ~ 4p i
1.4.1 Transformations % #%
1.4.2 Congruence and similarity > % £2 4p i
1.4.3 Constructions using straight and compass * i % ]
1.5 Proportionality +* &
1.5.1 Proportionality concepts ** &) 2. £ 4
1.5.2 Proportionality problems +* ’mj %\
1.5.3 Slope and trigonometry 4L & &2 = &
1.5.4 Linear interpolation and extrapolatlon PN FRE R E

1.6 Functions, relations, and equations & #c ~ B 72 ~ = 4%

1.6.1 Patterns, relations, and functions *#.{E ~ B % ~ S
1.6.2 Equations and formulas > #% 3% 7 2> 5\

1.7 Data representation, probability, and statistics #cdg & 77 ~ £ ~ 3L3h
1.7.1 Data representation and analysis #c¥g % 7+ £ 4 {7
1.7.2 Uncertainty and probability # fx T_{+ £ $£%

1.8 Elementary analysis 4* % 4 47
1.8.1 Infinite processes 1%
1.8.2 Change % #&

1.9 Validation and structure *| %7£2

ﬂﬁ-

i
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1.9.1 Validation and justification 2| %72 25
1.9.2 Structure and abstracting 5 ﬁ‘-_ﬁ’ 3o %
1.100ther content # i p %
1.10.1 Informatics 3t i &
(2)Fgdp £ 3R -
2.1 Knowing 7 f%
2.1.1 Representing % 75
2.1.2 Recognizing equivalents | %7 % & {4
2.1.3 Recalling mathematical objects and properties ¥ ff #c5 4= i+ 2 H 4 5F
2.2 Using routine procedures ! * % A% 5
2.2.1 Using equipment & * % &
2.2.2 Performing routine procedures § *& ¥ A% 5
2.2.3 Using more complex procedures & * * { 4§ f& ek 48
2.3 Investigating and problem solving #£ ¥ ~ f%/4-F° 42
2.3.1 Formulating and clarifying problems and situations 2} = ~ 4 g ¥ {8
2.3.2 Developing strategy % & 1%
2.3.3 Solving 4%
2.3.4 Predicting ¢ 8|
2.3.5 Verifying & %
2.4 Mathematical reasoning #c 5 4232
2.4.1 Developing notation and vocabulary %¥ & #c 5 #rE 29 1
2.4.2 Developing algorithms % & & ;*
2.4.3 Generalizing — #& it
2.4.4 Conjecturing 5 &
2.4.5 Justifying and proving | %722 25 p
2.4.6 Axiomatizing = 32 it
2.5 Communicating /& il
2.5.1 Using vocabulary and notation §] * 3@ 5t &2 jkr:3%
2.5.2 Relating representations 4p B % -
2.5.3 Describing / discussing #7 it / 313
2.5.4 Critiquing # 2|
(©)): R
3.1 Attitudes toward science, mathematics, and technology

HAEE s G aPEni B
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3.2 Careers involving science, mathematics, and technology
2L i M R R
3.2.1 Promoting careers in science, mathematics, and technology
FEn R R RE okt b 2§ ¥
3.2.2 Promoting the importance of science, mathematics, and technology in
nontechnical careers A& 5 ~ # B fodjiv e 2L Pkt B R ¢ enie ¥
3.3 Participation in science and mathematics by underrepresented groups
VRS ERA S8 T ALY
3.4 Science > mathematics * and technology to increase interest
8 F oD 5 R
3.5 Science and mathematical habits of mind

7&1 Boagpg ol ay ,rFa'-

MG EA E IR N (block type) s #E

(1) Narrative 3! %

(2) Related Narrative 4p R 4xit

(3) Unrelated Instructional Narrative 7 #p i cndc & 4zitt
(4) Related Graphic 4p B B %

(5) Unrelated Graphic # #p i @] %

(6) Exercise / Question Set 3 ¥ / 32

(7) Unrelated Exercise / Question Set 7 1k ¥ / P iZ &
(8) Activity = #>

(9)Worked Example 1|48

(10) Other H =

(11) Missing #* iF
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>

)‘P‘T‘
&
\* i

E;_E?%} NE BB Sk BT ko T )
E 2 % F H.(block)

Fl2-1 50 R~ sl ik

IV. RESOLUCION DE UN SISTEMA D —-s8-m, Re—
ECUACIONES POR METODOS I
ALGEBRAICOS ¢/ 33 =2 = F=n
mmmmwmmm““mmm !ﬁwm
T et ot e e GaRCACE Ch o, 10 EaRoches oGk o ors et 2 s v B S e -
—ctodo de rociG
o) Ancid ol desorobo del sguoente probiema. e T -1 do 5 20 P \
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$- 5] % F i Pl42~P148

- EY BRI P142~P148 £ 5 10 i block - @] 2-1 * P200 # &g
7+ 41 block 1 & block 4 -

$Z 758 Y ®BHAL block 1 ~ block 3 % 3 % 4cif (Narrative) » # &7 1
@ block 2 ~ block 4 '# % 42 P /% S (Exercise / Question Set) » #x7T 6 °

Fow Pl L AN F oL FEE B block 0 T 1 dkAER 7 5 block 1 I block 4 ¥
% 1.6.2 Equations and formulas °

%1 75T an D 345F B block > &5 I3 H # i ; block 1 ~ block 3 ¥ 3
Recalling mathematical objects and properties W Ag #c5 $ % o+ 5 > f&ikr 2.1.3 3
block 2 ~ block 4 ¥ % Performing routine procedures #4 {738 & 42 /& » faflr 2.2.2 o

% = 7] 5 pEL ! block 2 & % Science > mathematics > and technology to increase
interest $& B 15 ~ #F ~ FH BB > T 340

F - Eﬁ'{%&cﬂ&xﬁh PRS0 T T BT A B ju)'l"«ﬂ‘f Btz (s ap E o
e A -

3.8 ARG
FU* A FARPN P oot AT P T AET AR
1.1 Numbers

1.2 Measurement

1.3 Geometry : Positoin, visualization, and shape

1.4 Geometry : Symmetry, congruence, and similarity

1.5 Proportionality

1.6 Functions, relations, and equations

1.7 Data representation, probability, and statistics

1.8 Elementary analysis

1.9 Validation and structure

1.10 Other content

AR AT T H o R FERGgA )~ THED - o &R
P UE AV RSP E R R AR o BEAeT L
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% 2-6 Y B 7|-

Korea
Age

6 789 W O 12 13 14 15 16 17
Dssinal Frscilons , s + et
Proportionality Concepts oA
Proportionality Problems ': = ey e

6 7 8 17
Decimal Fractions S o
Proportionality Concepts = : o emeiieE e el
Proportionality Problems e A e e

% 74 kR ¢ Schmidt W. H. et al. (1997). Many vision, many aims. P42
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A TR N AEY A D PREREL  FY I ARERT PR
2y g
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% 2-7 % 3;;3 )= 5']:

Congruence and Similarity

Age
6 7 8 9 10 11 12 13 14 15 16 17 18
Argentina : ' : T '
Canada Pr i S - - - - - - . = 2 -
Cyprus + -+
Denmark i Gl i + + :
Hungary s - = . e Teae Y e
Iceland e ERaeiED = + >
Iran - 2L PR A eE i
Ireland + + + . e
Japan : D e + 4 _
New Zealand : e B S B ot
Spain = i + o+
Tunisia o = : 4+ - - - - +
USA s . e e oy
Equations and Formulas
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Ireland = - G S
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New Zealand SeenE e o £ < :
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S —

P AL T - R RER - i) F 7 R3] & Congruence and
Similarity ¥ » % 384 B R84 - K] T B degf BEAEN F 0 vt gE S i 4 £
<o A KO- éﬁcﬁifjﬁﬁ fi % o @ { Equations and Formulas e3R8 > » % #c B Re
B9 e EEEY
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$ZE  AAAS HEE KR

AAAS(The American Association for the Advancement of Science) % R 1§ 1:&
B g o T1848E £l o L - MM E A Ik o AAASH R A 0 P R fEE 23k
BAapl g8 €58 p il Advance sc1ence’eng1neer1ng »and innovation throughout
the world for the benefit of all people. | :& ~ AT F 2 1 F i > riagiae |
LA X o R RAiE- @4  AAASK R 7 st B AP R
LAvsp 28 o 1 A2FF fo— 3 e i
2. e e AL i
3ﬁmhﬁ Mg ¥
4.5 Ak € R B F g K
S5RGBT AR FiElhanig #
6.4 e § 7 M5 fodjray # 4
78— A 3\ LSRN R Sl W ek
8.1 4v AN {fi§ o iiv
9. BRI M F g i

"fTT Pz vh s AAASHT3F (Fenseii T Science 0 2 B a2 B P B TR B ek
%?ﬂﬁﬁ@?‘ﬂ%‘°

AAAS*1985# it {7 - 78 T20613-3] ;> P 8B 2 WA X F M E 2 &F
k& o AR L TERS L BEF P S kT st 2 — | (Organization of

Economic Cooperation and Development > 1996) -

F20613+ 4] | ch o fide p>ves 3 ik © 19852 & £54 F Fh B 3T 8 3 ohp
ﬁ;',a' y T — :;\_F‘-}:gj;}j, Iﬁmﬂ*ﬁ'ﬁ ,1~2O61';1 2

AAAS p 1989 & 13 (Science for All Americans) ™ % » 72061 23] | 4-%t+
T EL B PR RERRL G OPE T o A R T ER e
(Benchmarks for Science Literacy) & %7 20+ & 90 & % > £ fLE L& LA o
1993 & 1 4% &1 ( Benchmarks for Science Literacy) #- (Science for All Americans)
SRR DR S AT (R I A )Y B e 0 R B 5 e
THREF M 2 kg AR DN F o 12061 3] ¢ SRR ERPE
¥ 5 s & enE 88 4 F(SRI International > 1996) - AAAS ! ’;)Z’;ﬁ (& rﬂlgl“’ b L
F2061 3], #FEY 4 EF3MR - KE > 20T 38 E 2 5 sl gk # o
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"2061 3+ h1, HEH ARG ¢ § R B2 PE KR Sk 37 A ¥
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T - kPR S o 8 o eha (R e - +5 2 (8% 31999 E 4 % FF

HRY PERBOGEFE TR EATERR T 2 528 A N0 £ 5 &4

?Kiﬁa*%“ﬁ X henprg o milG - xwﬂxu AN olgﬂfrTIMSS R7E TP i iE
% B e Schmidt 587 7 7 3@ & o

$0F 5 S RE A S 0 R E BN P AR B 1 8 o T 5 2061 3
PHETRPE e BAAER

LEE R TR R BE 2 A A EPER I * F oo i
TR Fra B e o

2RPT A GRIFAEFL DL LM KFEASERP T AT REFT RGP
5o

3EAPEYRIBFEFPE FIN KPP IR AHERFAFY 2 g g #
FAKPE DR A EHRSEY DL o

AFERPEFREZFrET L DF Yok Fp L ¢ KB G ook 2 A
BRI BY L R

FORAH B aRER S 5 2001 PEE KA L anT G T A

lﬁg;’fé,‘fr' Y- R EAR - Kb%/}ﬂ}frmé\ﬂ}fr'ﬁ s " ﬁlij%‘f’}*m&%"i‘ﬁgﬁ )
TP 7 MBS RF OF ERKT o o i 2061 »Lﬁjmggcwwm s B uld
BASTE R B ERTFRE - RPAT O E - el pks BFLE
BrurRfPLE AR FE LR ER B TFELELEETT - 2 HPLT -

zu%%pgﬂwbﬁ@ﬁ»ﬂw—ﬁéﬁﬁﬁ#@ﬁ»ﬁ?i%ﬂ%ﬁ%ﬁ
%t;fi:* o H ¥ 23§ % cni B %op 3t (Benchmarks for Science Literacy) - ¥ # *
V- BEFY RAHDFRARE o G T H PR R AP R F R 2 dp ke n
LR KT E - j\;’g,{,fi—i fl—l‘7 s} ,/,,\ﬂ}fr—ﬂz R e géﬁnq;)g‘_;}jij\ ECALL
— YEBCT e A o

3R g g LB L L2 AR 0 2061 AIF R 0 B Y FemicaA
W 7 P UTAR R P BB R o TR Y R BABLYALZ BER IE
FEL R S deitdice & B AR & F B A (number concepts) ~ #ced 77 (number
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skill) ~ A i $% £ (geometry concepts) ~ A i $ 77 (geometry skill) ~ & @ 5 B et #ic
#£ 4 (algebra graph concepts) ~ s ~ ﬁx%’i 4 (algebra equation concepts) ° _t Q Ak en
A BREREN FEREGEEL > FifdeT

(1)#c P & (number concepts) © ¥ 7 f2¥cF * B g & 0 Hldc ta/b VAR S
Dl/bj am:®@a+b s® a:b

(2)#c L35 (number skill) © @& * o 3 > RGBT A58 0 Aokl A do
e A e o

(3) A 7 £ 4 (geometry concepts) © 3 £ Ak e sk Bt > Blde D 2 A7 BT

(4) 4 o F 79 (geometry skill) 1 3+ 5 B o B A chm f~ % £ & 2B OB L -

(S)FU* Bk % Bk #epx £ (algebra graph concepts) @ f|* Bl ¥ 11 &1 L AV
goens B R 2 B enhd koo

(6) P # > #2% 4 (algebra equation concepts) © ¥ % = 4258 k A LB HEEF
R R A R R BB

4708 Y 5 RAHERR F R PG SEROEF KA HFAER G s
24 R > KPR RPT AT EF TAHFEL o blde KT AT RELHDTR
B EF A BV g ER R BN KEF e ) 35 S % j\ip Wy
BB FH s K24 B ER] o FHitdeT

(DT RFPHE: 2w HgT L &4
PR B R F PR KE PR B EEY
24§ Y e 42 (Mack, 1990) o %R 4eT o

(1L.)id:E 8 ~ p &

(1.2) @ vE35A7 P 1

(1.3)% i 5 TR FFE

(2QE 2§24 HF 3"3-\1%54»*%&?*&*’?299m§”'f
& B FH ﬁw%ﬁiﬁ*ﬁ%ﬁwm“t#ﬁ%ﬁﬁié WP FE D
@ B4 |2l oo 2 4 (Resnick, 1987) o R4

Q.1)Fz 4§

Q2)FpEFFF B ELEF 4 h T

(2.3) 14 % JfF Fa L 5

(2.4) @ 5 25

G312 8V 5T mITEAMEATRETIEVHT 5 - 2 5% - B
L

G.DH#E &5 2ap

LREFF 34 0 2R L3
OER e B g i A AL

A
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B2REF - £ ook

() BHCH L1 0 B S TRRLE il 4 T L AR AT f (Mayer, 1989) + 'f
pz vk SRR PR G e AR B TR NIRRT 0 i@ § Y {F » ¢h3L & (Bruner,
1960) o % Bl 4c

A.1)2) %€ B B LY

(4.2)8 » I FEHVE 21 A7

43)r Ly

(44)d 4z L ® 12

45)# Bz = By 2Rk

(4.6)# Y

G)aseg2 Ly I xPFLAFAFFL L LY e e PhRE @
2 LT B4 TR E P AFR S SHRIEAL R PR p e g
i 42 & (Doyel, 1983) -

(S35 2 faf@ g fesm

(524 > frfl &L

(5-3)&%5‘? 4 F @ er B 3 ik

@?%ﬁi&ﬁﬁ%awﬁ&: T Y T P
a7 A ¢ B HEFR % % A 5 p)E (Gullickson, 1985) > § ch¥cF H T Bk
£ iR dF X R 0 ARAL 3R % (Stiggins & Bridgeford, 1986) - @ % & it e > v §l
B fRE A 0 e 4 R F = h B (Kulm, 1994) -

(6.1)3 =77

(6.2) B * =&

(6.3)i * T

(M &EEE Y RE - X7 97
AR ORE ST R A2y
1990) -

(7.D)# 3 fr et 42

(7.2)F = E P end ¥ B

(73 #Fars 2 gy

12+ 241 R NTCMenE 8 4p 3 o

4120613 B4 8BS Sk A SRR > B H|P 40T

FenFA o 3 Ak BFRER MV RX
¢ B EE Y o (Leder, 1992; Meyer & Koehler,

34



B 2-2 2061 3+ 18T kA= = bl

A shorter way to write rules relating variables is to replace the word names for the
variables with single letters. For example. in the rule for income. vou could write I for
income and

-H; :% -
3 N\ & 2k 1= 2 ? oy
Heading B B B ik T S
you let €
Home —— : ~HAANLH AV - gm,,\)ﬁ
AR f e R
- ;\t- ; -Gl-a:v-:e- Tt You can shorten . Va
variable, the multiplication sign is often c)mlmd bo, you could write the above rules as:
Grouping:
ol I=1350n and C=mnd
small groups
When you see a rule, such as I = 350n, with a nujnber next to a letter, multiply.
S0, I=350n means I = 350 x n and € = nd sC=1 xd.
Launch )
41 Heading
m Introduce the use of rules H’) ,
written in both words and When the ( / eir
2 7 - L > > A L
symbols to show the relation- bikesand gd 4 47 —:ﬁ A E{;ﬂ;ﬁt A é\- & - I8 ate
ship between two variables. highway, an
) R o,
m Discuss the relationship be- Q'{g ’F]‘% :{': E\' :}i I3 mﬁi}i
tween rate, time, and distance. You have se nd
the distance (™
Explore E . 500 1
| Time (hours) Distance (miles) |
m As groups of two or three | -
work, suggest that students 0 =
having difficulty using frac- 1 T
tions draw pictures to help 2 E AT
make sense of the problem. 3 g
4 ,3 200
Summarize 5 =
. . 6 | o
m Encourage groups to explain ;
their answers and why they —
are reasonable. 8 01 2 3 45 6 7 8 9 I
o ) I Time (hours)
m Have students compare their
rules written in words with :
the ones written in symbols. Problem 4.1
m Emphasize that while the A. Copy and complete the table and graph on the previous page to show the
letters used as variables relationship between distance and time if the students traveled at a rate of
are arbitrary, they must be 55 miles per hour
defined for the equation |
to make sense. | B. Use your table and graph to estimate the total distance traveled after
| 4 L 24l 2 T

4 )

¥ F=
AT E AR E - SRR B2 AR KT - A 24 R - mv:
L 511&%%2%’%’%% P o W HH ATV RAF BE 4 b hdk
E BV I £ '*‘ﬂ@fu/asﬁvfca;;’fw ’F’t“?ﬁz‘{'@ﬁ‘i
\;a#!tx AR o e F AP Edp iRk - )

X3 75k KR http://www.project2061.org/publications/textbook/mgmth/report/default.htm
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AEFIRET RE 0 CBLA T 1 Peaipth 0 2 R addpth o R
HERS 12 g tRE T fFo 0
ERIS PR E 2 iR P efaie o
WO IPHHEATTREBEL DAL DA E DAV IR £ WP
g o gt s R H AT AR T A

% 2-9 AAAS FHAiTlimp

dr 1 I
47 182 I
J 13 1
4 154 I
L EIERE
L H B AR
BT A
3 =High 3
2 = Medium
1 =Low
0 =None

BRIS5]: wp 4o

At L SRR A Ldp 2 g o

2 RH EEpF L A s PV FEAEAR

EhRE N

PR3 SRR E(E - LR AP TR )T A
$E2ORFAVLFEMY o

R4t R e RRERF LN EFRH o R Y B4 F
e RZET~ ML FY Lol FlEp s - i
%84 ol FEenfiiE o

B AR

High @ pt &#t # & #75 4p ik

Medium : o F4t# &4ptk 1> 22 B qpifd chiza B o

Low: ! &#i >R EH? T- ik

None * J* 117 i & Ewipik -

SRR 0 B fb il 7K |

% 8 KR ¢ http:/www.project2061.org/publications/textbook/mgmth/report/default.htm
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A -3 Sa o3 o .
%% =B R Pk ]

RPpFs FHEPEIFAL ML G BF L3R AP FLARAY

(=
(content analysis)% i » F]pt AT 7T« P FAITFAL 2 S L REKTHALEE 23
TIMSS « AAAS $H 513 st = 2 (T 55 22 c AR R FEAZ | &> - &

%

[ a2 = o4+ A5 A% o g “n o sk e .
Py o528 TEIHY 528 TEghFeng, -
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AR G B S R R R £ A R A
= N oéf"lbﬁﬂ’“ RS ) AL I—P\ jg/w\’}frﬁjjb/?J ] rl’l‘ﬁi:ﬁ’?ﬁf‘rf}‘éj’i’
MARES RBRA S L o YV IE S KEFEP SRS R

LA R

i A 5 F7 3 2 (content analysis) 7 F- 3 31 4 47 (information analysis) ¢ < )I?%Av\
#‘r(documentary analysis) (2 = 1 ~ 2 475 > 2009) o p F & ’}“’rﬁj T2 E%
LA A TCB IR o (SRR AL E F fﬁ(%iﬁﬂ" o BIF SR HUTY
#%h@?ﬁwﬁf AL B R F AT EL G AP EERY he & P E
LR m/ﬁgpgg,;g\ e @ N E A ATENT G o Bl Loty o ¥ AT
TERFoREIRERPAET EY A RFCRALE > ERBEL LD F
TSl o R R ARG F R RS A G AT A e i 2
uéﬂ?”mﬁm’ﬁﬂué%mgﬁﬁpi¢65§m Stk & > 2003) o

Markoff #% 11 % #* e 7 &4 47 T HZ 40T

1.D.PCartwright = — 4 T = #3% v E & 5 TR 5445, & T %% | (coding)
IR AR f M 1R Bt R R E R BRLE S

2B.Berelson = 4 7 » £ T T KL TP F AN A B P SR
WA PP FRBRES Y LS R By it o

NE A R - BRI s TR R 2 AT - BH M T
/”\*L’U’ AR AT TR R ke r?ﬁJ gt > VIRAFT 2T Eh
FRE(FET 2 0 1998) e gap FAIFAL FHW e T RREAEFTIZ G 0 ¥
EELAF e d NG FEF LAY AR S 0 TR R 2 Bk
B A HRT (22 AL s AP 0 2009)

NEAPFELZEF LT BB G DR

L ZRSFT Y 2 L) FAFA - @RS 2 T foff TR0+ 4
PRS2 TR R FRBIAAR P ERHFET P IRERT
CEIRPEIORE AR L AR - AL FPFRREECRER
@gﬂﬁkm%%’w%ﬂmZF fﬁ*@p TEARF P AR AL -

QEHHFEL IR FAWALE P RP R HAITEARS RG] T g
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FRETALLPDZ ZHRERE  SHE PR BRISHF T E 20 A
170 T R OGUT BRI AR B AL

BARMAFET IR FAETEI A SR ER R LB e
TEFLRRGERIEAFTOESL FEHFTFROF B FLF LR
BRZ S FRFY #P’£ﬁﬂkWﬂpimkWP1miﬁﬁ°

ARRE RS DA P FATFL 2RSSR

(1*
Fﬁ
y

toe
#0354 15“)’?5‘#?}’%)7\ ¥ - TR g TU ,é ir;%r'v’ﬂﬁﬁ:io e
TEFHNEP LA A7 GO TR SR FET 2 R R A
2R TEHTHFRAE S G anpdo 3 R BN AP ] o F S B 5
_@E‘Jﬁ?/?ﬂ’\ FeErEp TH an Ry~ U { 20 anais 048 %
BB e hih o BE - AT B Bl e R

SART T RRAVERRE DR F AT UG P F AT AP BELT S
WAL TR o ARS > R g R B aniub o &y o BE B AR R
Fgup B Ry

PEAITEIEA R DR A R AN T A

Z 3-1 MEAATFET 2 AR

2 #° R 8 frds i K =X
. % 4 A — SE e &~ FEILE A o
L 4 ~ +7 (conceptual analysis) 7 LS ‘mﬁt%a R & FEILPEL 07
PR & LA +v‘;}—51+#x,umi~$ar;;o
; " o v R Eny *,_:" X %p T )
% # (edition or compilation) ?E m,g,,;} = FAE SRR T R
ST g AT o
n . .. . o S AR TR Iy o D ) L e
s 1t 14 4zt (descriptive narration) | ﬁg e S R
hik

. . R mT R eaap RN L T

38 14 4 47 (interpretative analysis) BERTEEEZHBNE L2 b st
5B ehiEE o

PEBFOEH B RTEEapnEE LR

l,"} ’ féi’?ﬁ‘rj’”,—l‘ ﬁ{LA,\ ‘*ﬁ- o

4 i 1* & #7(universal analysis) FRDLATEATT D AT R bamaft

VLR ST ¥ AR o

bL i 47 (comparative analysis)

AN E AT T E A Bde T

AT P ATy FEIHEMP RS FIRDER > TR EHE
PR~ AF PR L R Y Bk K

2 NAL Aol < S Y o P AT ER L F AT RAEF S 0 5 R
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RIE e FAMLNPERE fwi EREFPNF AT e
3

BT E TS Z WA TRT 0 AT R REER > T RLT S
B 2L isend g kseh s TRAOL AR S - BPF AT BATHE TR
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