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Paigirdfd r e a¥Fimd &% (San Jose School District) 5 & ¥ % »
B I NA G BEERT DT EPH T

F W 13 & Hir v s faF (Kindergarten) B4 (I A~ 5) > | BT &
(Elementary School: 1--b #&) > 4 ¢ = & (Middle School: 6,7,8 #%)>» 3¢ w
# (High School: 9--12 &%) » &4 5 K-12 - *faF] 2 ™ e preschool fr® ¢ 12t
R EKRT ORGEAF

FORR R s Bk B 180 P AT P o ARFE N -FE 66X TR M
g T | 2003-04 F & 5 60 £ 2003/08/27 B4 3 2004/06/16 &k o ¢ R
IrH- AR E DR IR 0 X od s ¥ Holiday Break~- i+ Winter Break~- i Spring
Break » #54% + 3% 180 P o &3P > L R4 L il TR P A BRE R
A28 R > 1w EFLHOTH -

-] 524 > 11 Graystone Elementary School % &) 8472 - & - 4 p 5 3%
Hir o By | 782X 3 =278 % 53-8 130,858 THhrs s 5=8
X100 Ao HEF LR B s D o XA A AR Y P A i o

. 1——3 EFaE R K 275 Ao - £ k820 ) EuAE TE ) 3 40 A
Sy o ApEEE M E%
e 4, 5 EFHAX N 305 A4 - EFHEII2 P ENE TEHE 40 &
iy o Apg R 38w
v Graystone <] § & b 0 HEFPFHAER o BEARARKEF T R & LR RG E
ARFAERETIN - S RFEAIE BLRPT F X R - EORETEYE
cHF R Y > FR ] FREFREF O NE OB A AR o B PR Rl ¥
FHFEERY T PREFRF T RAE R Y LY R ST T -
I EBRFF o T E R O L i a%%ii’é)i: (daily schedule) » swe s B4 [
P3TT &2 - PR EEY R

34 ¢ feg? (6—12)  mfkE & b2 180 % > & % — & (period) ¥&E & &
G 50 A4b o A FaFH2pd o FLEATARATERF R FLAT R LERT
q*w WO R AHGAL - RS A FST R LR (Mg 0 Rl e
T D) A 4P 25 202 San Jose # ® ¢ Bret Harte Middle School 3 4
A GG o E X ZIR G (e & 0:27T4 B T2 &~ 15:45 %8 )

TH R ERHFLE G - SN ST T IR

e 06th grade math

e 7th grade math

=\ ‘?f\ | =
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e Geometry (8—-12 & sif *)
o Algebra I (8—12 & &g *)
i {Eﬁ"ﬁ AR AR g - & REERFARKE (R FEHED
a4 A 54
g P 25 o AP _Willow Glen High School B~ ikPFz tk & » A A - 2 = &
?{%’ FEE S EDERG - TEREEET W E L 50 4 480 i Leland High School
FYHAEPF ORI ERBZ EHRF UG LTIV AR B BEF k¥ R
'L%%‘fﬂ‘j«% - SEF KR UT BET
1. i arie -
o Algebra 1/2 (8--12 #»ig* ) £ 4 Integrated Math Course I
o Geometry (8—-12 # &%) & # % Integrated Math Course II
o Algebra 3/4 (10--12 +# &if * ) 2 # Integrated Math Course III
2. E 3
o Math Analysis (3 - ¥ Honors class)
o Advanced Computer Programming
3. ERB I XV EEFH L kAR
o Calculus

\\

«\n\\

o Differential Equations

o —~PHEFAREE R B AtV kv - B d b ks FRBES
Rfp- 2F T8 REGHRDEFEET K (RN E%) Gz > 2 RO KEF
E¥ ST ORB A EH AP TFREFTILERILL -
Z)EEFEE[H A

BEBRFOEREGAE N E s T ERAY LR vEFF A P EERE

FEE oAbk BENRKEF  IMAEREEI - PR Eaiangf aggrimd

BEFHPE R TS5 - PIREESGI4 hBEfl o v A P e dra 4 o 5 a4
TEAFE R REL Y AR - FRAALE 2R eng AR > PRAIL S hE 4 % T HY

By o ﬁ°ﬁ§ﬁ***?§*iwﬁﬁ§%ﬁ£ CRE AR (DEE e

faiFa 4 ()% B A B iEfo(3) R AR M 4 o

Eﬁ:gi”*’§ﬁ*ﬁmr$§*#u‘&v@@?%@&%%%%ﬁiwﬁﬁﬁﬁ

Foedes 0 APFE - BHATIRE S SV F 2 LRI EE PR D R A P RN

W%ﬁ% ?ﬁ*ﬂﬁﬁﬁ%ﬁm*&m%ﬁogég:

L BRAEEE IS RFE 4 o

2 BRAZA VRS MAPEEN 4 .

3. BAFA XL ISR {mﬁiﬁ—‘ﬁ DAL A b PR A b AR AT oo $ 25
Fﬁﬁﬁﬁﬁﬁﬁﬂ—ﬁﬁﬁm%;o

4. BEF A5 25 w5 s 1A (models) ~ B4 el 23> kithiE - &
1B R f/‘*ﬂfr'#\,’rr'% o

5. B AF A R TR AT AR R GRS R e T R Bk R
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NEfLU -
6. BAF I R REEALIMARES Py L REFEE L TP
NE R 4:7}3_5] 'J* EBGARIEE RE L E R U T @;i{g;{ig{,.rﬁti@y

T gcfesde TR S TS S TR oS, 2 TERFRE - A2
I|= & menE - %ﬁﬁfiF'“izp R E A — 2 R B R LA e i H P70 1T
B ofis PR u s i o s S Al g s B o

ANEBT|IL - BB L EF NIRRT 11,, @f&%‘: B M2 E RS e B

T oFiIF R BRI ARECEPD F 0 7 L E RIS FAF FARREF o
WATPN F A AT 31]}&%1]}%&/} SEEE RS DR S A L AR I UEAEE O
PF st R A R S o B - P B AR Y R Kt
Li- HeanF S p G o b ERRA BT EHBL T P ORF AL P 5
EHARKR S e S F R A F B AT 2 AU N - R R A - B
& Pcqe (a precalculus course); § 3 % F Bl [ frz ¢ 5@ 8 A 42

e

%1 pEHBOEEHFD L [E
-2
7f>LE1 A 1 L 4 -
N ] : : : :
A i i i i
RE 0!
ﬁg:";\ p‘%i fu)‘l'
&5
SSENRE S
He it 417
kg 2k e - Rt

et A

21l R EnicS 0 At UEPRR AL ERDELBAE DR > B
EEENFES R DR RS PSR FE S HE T RSN
A FINA U K RGER > LR N ERERDE P > @ &S
VB o SRR Y R HLE R

FEAFOCFIEREF > B P2 EFTERE REOMAR > BF I MR
R TP R REE T RRFAL - B FRA LR DD Rl - A RET L RERE - &
??&?%ﬁﬁ**%%?ﬂ%ﬁﬁﬁ’&ﬁﬁﬁ?u*i%%%%ﬁ’uﬁﬁﬁﬁy
HIRALDE Fo L 2AMET R OHEF PP DR E B P TR OgF R
(Z )43 & & A B R 20 R

pL ﬁL
O BirA e M HE B e Eo > NPR A E
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O B Av MR RI| - it e B @A R R - it R e B TR

@4 W = PR ] f L Ll i o Rl L U] e L) B 3k
BT LS 3

@3 Ho A Av Wi & 0 fhiA > K= & BT - E &% &Hﬁsﬁi 3-A-2.0 ttirs @ % Hefy
E&&%ﬁ:kkl4ﬂﬁ2$@ﬁw§y%$£ B eR AL A-A-1L5 AR E
8 (4o y=3xth)F FERlehF it 3 H-A-1.0 f§ H 85 ¥ re* PR AR R
6-A-1.0 it f&i— B RHcn- RPN S T-A-3 0 EREERAL S - 2t
RSP AP A EBDPFiEG - B H DY A S ERPFA S R BN L -
Sificd d RN B E S SV RE S g FRRa sk AT R R DM o

O E T e ARE - B o) Bl - - X2 ARNI D - :’z%ﬁi A
FEHEBA A EERD S AVED Z BB LS o ERAREE N

FOE B R R R AR S B BRI S A BN A
EBREZA - - 3 AENE 2 50
oM ALBHETF N ARE Y Rt E G BN ARDFNASFE FE AN E T FNL
Rt WHE- Ao X3RN R4 B AP RN
O NH RN ELPFRT - A XS RAASMER R L ARD R Ry
@ MR JaIT B fe P AT N AER o O~ TILE FFR IR G EIL D0 FE
SR AR ggjé@mp@r, I iq’i—?ﬁﬁu‘lﬁ;ﬁ~iﬁféﬂ'ﬁ?‘ s EITeR
4+ Frmp\ g I AR %\ﬂ-’\r}:]pkﬁ Han Fo 4 #aHAR T 2 IL[F > -
FTAP L AR I FREER Ok Lo HIEP F RS R L e S e e
FEMREF A FOR % = AR b s e
O MH R Z A2 AAhi BB AL EBAL AR A ERGL .
1

= »

oo
'
-

O MHE T - TNRIF A A BT o R BRI AENFAHEE FUIEK
B2 FRELESR ﬁmﬁﬁh.:ﬁwiéﬁﬁimﬁﬁﬁﬁm’gaﬁgrgﬁﬁ
P o

-h4\

O4r N B Foit 4t b
FPalEL T2 - IR

@it W ANEBZ SBPF L  BFTRANE - v o TR IS T VT
B E A ERARBARBE Y TEFEF

RRE s DRSS £ £ 3 ¥ PN LIE SR S

%sr‘_ﬂ}fr

BHH 2 o 4 VHEE R RGAAKE B E TF A BAFE

1. ﬂt BR* 2 veh- A

B A AR NEBRT AZ PRSI E NG A F >

2 EBH AR A 0 RS RZLE S Bl P E a4 o

3.5 A HE hfi i JEd E e HE R TILAER § oy P

A S astanp FApE A PGS oy &

.oud B tEIE R L RE B A R H REMH S R P I
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=~ At

FrocH T EARE B 2R et BAL 4 0 P kR E B A B B R AT
PR G A RIER AT ORAR Y R e R A iR T T R 2 i 4R
BER o AT F AR AREERE T FIRL At d A > 1979 & 55 F AT0E )
SILFESPRA 199 ER B B B BBl mAsESIe £ Hip
ARDPE 2003 ERRNFLEEDRKT ) Eb6E P EL4E > NAHB Y A
FORAE BY @ 2R3 TP ER TR T AT Y0 E AR A A RE T kT 3T @ER
TERBENRE S N RRRE S hi g B AR 4 e

(C)ERRTHAR
4 % %% (Primary Education) 7= /[ & > ] B4 = kB4 28> £ L L RKEFP

BOER CHEFZAGZ AP X A BHE - I BB ji A AR
(Foundation Stage) e E AR OEBLEFZ A F2HE a4t > ¥ %1
£~ \axbk’lﬁm > 'L}i?f’i CALE B T F AR o R 7 ?% S k- a 7}4
g EER o T 10 EBPIHEG Tw FF R (Orientation Stage) » /] Hw &85 4
LRI 252 Tjé:b%;%i B Y R s MR A A Z B e eE e Az EML, EM2 e
EM3 - EM1 % EM2 FE%%%’K?%E% CAFEE 2 FE > e ML § Y #&IF* E 0 ENS R
5 PR AOEE 4R S -
JE A ERRE L 2 R4 ) Fped 3 (Primary School Leaving

Examination—PSLE) » M i{ #23%F chE ¥ i 4 > o s P A I & ¥ ?gﬁzijﬁgg o

d 3 T30 ) chdcy Fe i 0 3748 87 £ %5 (Secondary Education) 4 = %
W PRAL ‘} PO T RgAe o AT B L e BE 4 : T A /ﬁfﬁ‘ca TR, mﬁhiﬁii—i #

RBETF RFEBAEY i BB ey o2 5 iFF & w342 (Special
Course) -— X 10% e84 - H :t—‘ﬁ i~ B 2kA7 (Express Course) ——— X 40% =
g2 o x A 1 Rgde (Normal Course) —— X 50% hF 2 o & RFjAzp * &

g iz (Academic Course) £ $#3%42 (Technical Course) = f& o 4 %] FeAffri-$_
BAT L W E HRAT 0 L AGARR] L T E kA AR A Y B KT o u & R e (5
7R r%‘ﬁcﬂ—@)ﬁ%%’ i@ %7 (Singapore-Cambridge General Certificate of
Education—GCE) | 70 %% 2 € % (GCE O Level ) - m %82 it Az g 4 p|¥ 11 %
4 r‘i‘réc&i—@)}ﬁ% WHST N m#ES €4 (GCE N Level ) > i v E# I F & &Y
BHFI EY BgAR > 57 £ L1 %4 GCE O Level # -

& GCE 0 Level % #is » lﬁ%—,ﬂ'fi?’ff'l'a» 2 v M EERLSY ST
(Post-Secondary Education) » #2534 F {548 Fmp Firsd [S21] 0 # 4 4
Fog 4 *§j’{§%*@”?”&§F%i*€§ "—?'%54* g TR — ﬁ"}%%’*a?i?JA B
#d T (GCE A Level) » EAM ¥ E{enflp 3 3F= ~ CHEE S FEET
SR T INE R RN R [819] BT ;‘i—«r\é‘fin\@ 4 ”jﬁﬂ.&ﬁﬁ”ﬂ 5
%7 (@A FL A Level $£8) o
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ﬁ%%4ﬂﬁ*%zm&ﬁiﬁﬁ##§ﬁ%’ﬂﬁéiﬁ%ﬁﬁILQ%ﬁﬁi@
R JEN i %iﬂﬂwﬁ' TERFBEAFRFEN A FDF A 1L h a2
ARTE - B E 2 s S %‘f ’ *q.h A o PREELR AT B B
it pipF P VUG FEELEFTAREST 1208 15 REE FY 0 T FI
RIRTEEE o T 2h o d 2003 & 2004 & GCE A Level #& < szt F4#E 4 [S10] > # &Y
AUEFREL ALY > AR L2 T AP F]T Ao

(= DAe s
LB R LT 4

~‘?

)

R & o g¥r3
’Jfgﬁ oo a = 2 ,_L 5 3
. 3 BHE EEFF Y ERLR
(PI‘IHIE'ElI”Y (1--6 &) [+ g% » LRFErvi- fo7 5 o
Education) = =
i pe [P EHES TELCEFCARFE (52
(Secondary (110 & 5) ARA T P ) RE P R
Education) Tt e ER
E “*%fﬁ%%ﬁ’ﬁéﬁﬁe
A 2 4 #&¥ (Mathematics ) ~ # R~ & ~ f
Y 453 - Q,%gff*@ﬁ-ﬁwhh BrEP 2
(Junior Colleges) (=12 & |5 k3g ~ 4 f 32
) P& k% ( Mathematics ) ~ ieFd %
( Further Mathematics ) ~ #2@ ~ it & ~ 4 $ ~
EA FRTE # R T

Ao o P BPRRPFREGI ) - - B L E AR e BB AT B &
PRA s iigie ™3 2 hhE o PFuj gzt kg - 2 FnEFHED ZEY
P - PRS- PSR e BB PR R T e R
EBY A A frBARE B AT 0 ¢ 7 NP #E (Additional Mathematics)

Froed - FEaL e Y (terms> #FEH 3 10 &> 5 & P 440 5- 5>
BB EBPFERY o - ~ZFHF = e EHPF S LRLE-F o 2 BYR
AHHRLeE e R P gRL A

B R 0 2E A0 X FHT X o [ EEEFKI0 LM FRLE P F
3D A EALE A RTERET AR A mER (E AP DE Y RE)

-

Gk 4D A4 F X GHE F T KT &I 12 &3 F 0 P AITRXPTT oo pLF

-

-

4 %4 o> B4 Anderson Junior College #@ % ik# o

9

Fl 5 AT B T P S R X2 G B G nT o SR AP Bt ek o U
> B Sk St kgt ¢ 35 Anderson Primary School [S12] ~ Chua Chu
Kang Primary School [S13] ~ Paya lebar methodist girl s school (secondary) [S14] -

\
N
4
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Bk S S A T BN > FR B RGEC e B R E B gAEe 70 RIS
(Additonal Mathematics) » *FFEE 2 1 ¢ B FHFEF LA R T > KT LA
B -G ERNY - B o Ll (4] -

B2 B ik

F b R

- O I o R

Poo(FE 30 A4 )

I

Lo (streaming) EM1 | EM2 | EM3
PSLE sh¥ aftp (EM3 4 4 #8)
# < (English) 15 15 13 12 12 | 13 16
# 22 (Mother tongue) 14 13 12 11 10 8 4
#% (Mathematics) T 9 11 11 9 | 10 13
# % (Science) 0 0 3 4 5 5 3
PSLE # 4 &3fL p  (Non-Examination Subjects)

i G #% v (Moral education) 3 3 3 3 3 3 3
A ¢ # (Social studies) 1 0 0 2 3 3 3
Foger 1 £ (Arts & Crafts) 2 2 2 2 2 2 2
5 # (Music) 2 2 2 2 1 1 1
85 (Physical education) 3 3 3 3 2 2 2
k& &5 (Heath education) 0 0 0 0 1 1 1
# ¢ (Assembly) 1 1 1 1 1 1 1

S LE T 49 48 49 49 | 49 | 49 49

R R L

SR E o= 0k S
# — 2 ¢ - (Lower Secondary) :
sy gp ((EE 35 A4 ) FE/ I FLE ) i
P | A £

434 p (Examination Subjects)

#< (English)

A3 (FEBF A F H LI EAARE)

#¥ (Mathematics)

S| O1 | O | O
Or1 | S| & | &
= | Co | Lo | ©co

# % (Science)
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> & (Literature) 2 2
e (History) 2 2
# 1@ (Geography) 2 2
Fogvez 1 # (Arts & Crafts) 2 2
& e B e 7ac (Home economics) 3 3
T " /&* (Computer applications) 4
Technical studies & home economics 4

% 7~ Fzgenfl p (Non-Examination Subjects)

A ¢ # (Social studies) 2
28 gEr T (Civics & Moral education) 2 2 2
85 (Physical education) 1 1

% % (Music) 1 |

#FpFr 1 (Arts & Crafts) 2
% ¢ (Assembly) 1 1 1
& 3F »¥ikAr & #c (Total currriulum time) 40 40 40

AT PR G R BLaARE BN o f F e R T E PR FRE T RRe
EY¥wg 199 & 127 19> RAHEITes &Ky Nagkies B ¢ (Curriculum
Development Institute of Singapore, CDIS) fr#ksz#] 2% (Curriculum Planning
Division, CPD) > & #Tecle Z Rreradd B8 @ o7 #2438 (Educational Technology
Division, ETD )feikAz 4] 22 % & % (Curriculum Planning and Development Division,
CPDD) [S10] -

ETD 2 & § 48 22 g7 fH%H (F# &7 LRy
e FAER T :‘é Ba T, & Tg | Pg@pEs CPDD R FR: - £37FHE 8
AR S BB RERM o BmL S 1F D L"ﬁ;i#% ’;_"E":#”'”%%cﬁﬁ?% o &7 CDIS
¥ CPD en# i » R B E P R FEEF e F{ R &M 2 -ETD ¥ CPDD
BAIMM MR B E ST R 5 AL e fmﬁ FAT - RFE > B B B
BT 5 FHARE B R M Ad L o
(EHF4HBE KT TR TR
“ﬂﬂmﬁ“””ﬁm ERRATT KT AP e FTROFE > A 1997 £ 2 2002
E4E D e TR AR Y ¢ R R —MasterPlan A wl A S MP1 &2 MP2
[10] -

MP1 B AT4e s by 5 % 21 £ % cnde fem BT S &
EL B K7 BT R TER A kAL E hF 1‘»’ I G s e

\-‘-.H

1407 ¢ 4 gl - 3
%ﬁm?’; °#\j\7ﬁ§

\ﬁ'—
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TR EBEEY ALY CEY R NE S G AN T ARNSRCS L& -
R R b P AR T o ERBIF A 05 g R E R B A TR A
# o
BOMPL 52 4 ATHHLHCT 35K AHAY L KEFL T B A DR R PR
u;uﬁrr}a;ﬁ L EFRENEAEoLEN KA R E ’g‘;%iiﬁr%\ » K RE
4 BhE s B PR AE B FE oY 2 ER P 5 0 T ¢ R
»EAEpER R Pl R L e
MPL P? 4R 2 0 3] 2002 # T Hpr A AR5 O RIR 3 o F 7T 45 p ¢ hfER

FopA T 2002 & umchy B R 2 AT R g ER o ] 2002 & & TR Y]
TR R T A AR AR > RS LE ) - SR R RER
%7 30% cIfkpF it T o

=1 EFER PR ATt B PO A 1997-2002 & pAF 20 AT (SR —,bi’%‘rﬁii”éf‘

ZWE190]) S T FERE: Do el s BB 2 K KEF IR

S K,fﬁt ek, F ERER 6 RITLLERY fwa,s;;#f'riﬁéx (4oF i ~ F-;'F i ﬁﬂ%ﬁ

5 ?’ré*#? FrEIRE)
7

*%

@\

4 MP1 2470 = B DG DI T BTE & aﬁ&gfr}w B 4nia g 7] 1999 & »

TR OREFNS FeX T TR BT £ 9 ATHREF L FREE T AT R R RIT F IR T
e %%”ﬁomﬁ’#fi—%%ﬁamﬁw’_*ﬁﬁ%ﬁﬁw%*fﬂﬁm,
B R ARKE R ARE R e R TR A P R TR TEY
5 3 W "R EER o

32002 # & > MP1 ]2 A= o ZRY 5 »0f Wi~ B 487 Al KT F
Witehg B B BREE Pava Ry Rl ma""l P ATA LR T AL T - B 2AT
G B PAE -

% = =t ¢ Masterplan (MP2) #2002 # 7 * 27 El HEEARYE > HEHF A 122 Pl

B REL R L A HOHF TR KYT o & MP2 72T 0 FRAEA {

P AR EEFTRPERET R .&“i%fzfq—k%ﬁ%‘f%ﬁmi?%— Raig B gL ok
BIFTE R b qR A hfTes o kb2 oh o B 2004 & 3 B RopE g X 5e A T el vt b
£ 101 (MPL 5 2:1) 0 # % 7 Faf 3T ol ol o

MP2 (2003 #~2007 & ) E AT+l v 3042 £ 5 - T F AR F R4 K7
Fadien, " - BRE S a2 BT P oah- R —FAF FEE K #ﬁ
E-FEFEITPFRENE TR P EATAHEN] IR F LAk

f(f‘f\MPl 8 \MP2 endn B ¥ J‘J'JF% AT H KTV S HFFTARLERT 0 F TR e e
(5 > T h 2002 FRaER e ER > AZE 30% AL FOHRAE F DR T o AT AT
?‘;ﬂqﬁ_éi_\i L BLE O S A PR - AN G A epc o TS s A i
PAFCL A o e A EFRR Y B 0 R R RE BRFIE F g R %o feR RS BRET
Fep - SR TR KEFSRTEE BRI RG0S et AR [S16] -

(2 )frset 1—8 EnBFHE /2
rggﬁﬂlﬁ’yg‘ffi’ﬁ,im]mﬁ]ﬁ L 374 &i?{“‘%‘ }E’P—% ﬁﬁﬁ%ﬁ;ﬁ:ﬁig_%’i;;’g#&

F
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FooRTHEG > T (1) SRRKT > FRp s Fe ple aom 3 Ad
g TR A SRR A R PR %Hi?w@ﬁi sorh s e T o
R B2 LFRALRF LY I r Y EA e Y 1 0F s AT et
FR e EAE D 2R, & —\'»/F‘ﬁ:p m?‘lmm*’ﬂ?\ﬁr%k s TR EY
BT S % 22T o TS B E T P RERE o
SOBEBDRE R IR R KT PF R > I RG24
(Mathematical Problem Solving) » £ & &4 ~ v H 8 AA#HERDF R > 88 TR
fﬁﬁﬁﬁ?ﬁﬁiﬁgﬁgimggJ’%$%4§k%%&§w%mﬁ%[ 5] -
LwEH A RE TRRIT ) - T 0 § SRR 2P R M R Rk
TP R ARG AT RS E R0 LSS R B ST R e
#éwm ﬁ&lmﬁsm%@&%%@m’w%ﬁﬂﬂ%’mﬂL@ﬁﬂ&ﬁ ﬁ’
SR A P AR SRT FR AR B — LB o e ) B
;%‘f#« P REE L PR AP T - RaRE & T ATl g B R A
@wﬁi4—f§m@wﬁg@:ﬂéﬁﬁﬂf%%ﬁé:>%’ﬁUé&ﬁw“%‘ﬁﬁﬁiﬁﬁﬁiﬁ
LB M- HIL o FTAM RS E R - RS- BECR g AP T
ﬁéa—@mramiﬁwé%’amﬁzﬁiuw’4®4~4®@%ﬁ?*4®ﬂ
Fo FERAB L LA BEFBD R o BB E L RGBT - B T o
VA TRREY - R EY 0 Fp ATl kT RE ] o HBRE 42y 2
Bl- el > Fo7 300 & 2001 £ 1 N0 - PN E g A g
1&4&“7\7/?%7,"'@’%'5 s BB H R B B L3 E R IT#F‘F&?L?‘%"EHE”#%HI'
BRYFEBEAY - B B RPN FHE B G RIIR R H Ak
B IR miEE o dodk (T N R Br o B F 2L E Rk (T o ’T&%H‘;;&
PRPM FRATHER Y DT AR PETERAEHE BT RS SR KM
RS RN AEASWELLE N D L2 W R gy e KL B3t 9]
Bt IT shinan L o 402003 ATOM BIAsd ¢ (5 ~ B & W 3 g i ¢ )
BTl T %2 NP1~ MP2 3% ¢ wwWﬁﬁﬁﬁﬂﬁWi%i:;P”é’ﬁﬁﬁﬁﬁ
o IT ¥ ek g > J17 THRFMS PR AR - LM o AP T R R AR Y
SAOLET R T RSP E S K 5 i e A LA s S A
MA@ ITHeRE kg f g 21T iR L2 s Pheno 3 £ A EY
AR AR R RO F R R E Y R I H R T 2
2002 d SNP Panpac “r#ismen® B4 F o aF - Fanp g0 LT Corner y & )
HA g8 o GRG0 B P T s X/ T B8
IT 4p B4 2 o

Froes BIFEABERE N G 0 A FAMA KRG o A A fEE KB nfR
SR E A o F T AP O BB R R PR o BE R TR R g o
PR HEfeF ¥ b REDEEEY ¢ 70 AMRL ST EEAR TR
T4 p G R IR L - AR AR s~ e MRS B EE A feR a4 %
E R KA - B ER a4l L SRR SR S KT A
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PR A PR e I Sau: I RE §s ébﬂm*ﬁ%ﬁﬁ#ﬁﬁﬁ%'°
o Bgrs;;mg‘:'_;m rfgﬁ,\méﬂ,f pE o TE AR EI RSl EF
- A REIFR H 4 > P30 (spiral approach) TR EEFBAIIEAL BRI ﬁ»lﬁ@
TAREE  REANHT ATV Ao > X2 BB L& g ot o
SFRR R AGR Y AR OAMEFIRAT FenEs o REAFRRYFERT o0 AT
F Ak T8y £ % (Learning Outcomes) ¢t — 384 KREFFE I 4 chit B » @
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Druring the key stage, pupils should be taught the Knowledge,
skills and understanding through tasks focused on using
appropriate ICT [for example, spreadsheets, database, geometry
or graphic packages], using calculators correctly and
efficiently, and knowing when it is not appropriate to use a
particular form of technology.
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P17.0 SRR B AR KB 7ol
B -

PILILO B REsR HHEPR ZO 53 B 22 B
B -

143




12

4551

R

10~12
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T BCHYEERAR o

PII13.0 E24: RE W fif [ 53 %ZZ*HE%T%EQE’]ﬁ
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& e B~ £ B B ( stem-and-leaf
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PRI HEY -
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PREHIRR 77 - RS HIRHE » MMt aE
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FHEIFRE S -
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22.0 E2ARERRREIEFE > (improper integrals)
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#{n] (Geometry ) G

o 5387 (Fractions) F

~ P1~P6

7 /INEY (Decimals ) D
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= o
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zt TR ER IR 9 | MEREAVARMEAEEL (4017-18)
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= HE B N FER T | o | EED DARRRDRE E ST - A0
“ BrrrkEat (A-3-13) y=mx+c (4017-14)
N
/i%
2 11| R R 8 | bR AR (S2-a-2)
10 | 2R BIEHCCE) 11| @il R (33-P-1)
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i SEFI TR AR B R TeE .
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RITFEE  (4017-18)
o | it mERAIER
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SREE 2
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(4017-13)
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1. R S BRI S el By A B M E R
Ele -
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2 3. fi2a* =b (4018-7)
&l SR (OAE) - e
* 11| BB A R B LIS B B E
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£ | ® L WA EE at = e
% 11| 2. (ST RE > (LR
% # a*=b (33-P4)
S TR AT R -
% L[R2 =2 TUR S IE R R
I e ey o HL GBI -
= L S IR ) it Ok
7 7 = HEREE TR AR -
) 3. 5 4 15 BB 11 75 B o S LW O 4
(34-P-1)
S e BT S TR » SR e Bl
LR FAR P B (radian) 8| SaymmEER - (4018-9)
8 | =F4EL : sine ~ cosine ~ tangent (S2-T-2)
10 PHE sin F1 cos HYFATE 90 & ~ 180
= J& © (4017-26)
A jo | LTS e 0 B
HIRE % - 40 sinx B sin2x (4018-10)
11 | R sin fl cos 24 © (33-P-7)
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~ Ad(15-T)

RHR Y = A e

= FHRE
1. TN =AmE ek AL T
ISUNE

2.8 B = A B
30°,45°, f160°

ERELTIE > 40 cos 30° :%ﬁ

o |0 S 3. i sin™ X, cos™ x, tan"'x SBEHHE
=AM FEAE (principal values ) e
4. sine ~ cosine A1 tangent PXEL[EHYHE
FA A B A A » ST {5 FH LB S 2R B
HZ g -
SEH=AREFRELEUEIEE » IF
FRLA T A TR -
(!
sinA cos A
COsA tan A sin A cot A
10 | AR Rk 10 | sin® A+cos® A=1,
_ sec’ A=1+tan’ A
. csc’ A=1+cot’ A
. (4018-10)
YHTEE =B EH sin il cos HYFRAL
10 | =mmBeEEar/e) 0 | B=FTEBAR absinC AHE:

ﬁ:ﬁ%ﬁ ° ( 4017-26 >
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cos@ ’
cos@ cotd
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sin’ @+cos* @ =1
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0 FER A = ALk 1 A WE
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9 | fR=4ERHERAY = AR - (4017-26)
10 | ZIEARE 8 | WAL (S2-a-2)
10 | ZHEAERRE 8 | ZIHEARRE (S2-a-2)
10 | ZIEAEGRERE
% 10 | =B e 10 | (EAeR=URIN=UEH (4018-5)
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" e 5t 2 TR PRI
R e i | =t (4018-5)
AR A E=0 FHEEEERRE X -
O e 8 | BEAAKE ~ Az (S2-2-1)
10 | REEAEH
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TR y=f00 Fl y=|f0| 2Rk
10 | f% > 2 f(x) B—K » “KSEAK
= FPREL - (4018-2)
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o | PR ERES ST e PR

K ~ GooRk ~ (> BELEES -
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T RRIE I BAT e BRI AR -
y=1(x

y = af (x)
y=f(xX)+a
11 y=f(x+a)
y = f(ax)
a TR
HORAE RS ~ BT - ERBI RS (E -
(33-P-1)
5
# 11 | gl R BT FERE - (33-P-1)
1
= || | 2B TR R EIT ;
Bl 451 FBEARFEATHEIR o (33-P-1)
a y=f(x)
% - )
- 1. oF
TRy to0 y=ltoo] TE
B R I R R -
2. FEREELFI T S TR Wi
| s
= f(x), y* = (¥
3 g
il y=|f(x)
7 E4RE o (CREEsREE4TEe > [HEE
S LB T A AT ©
4% ~ FIEIFEAS 2 BE ) 33-P-14
& 8 |~ ZxosiEAvAaIE (S2-g-1)
E 1 | BREYEEGERE « SN EE)
5 11 | fREVESEGS RN ZE) (34-P-15)
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=~ 7 #(15-11)

1918
ITHMAE (BT ~ cofactor [
FE)
s 175 B /AR KA ITINR > R IEE A
@ FERe 2 = ( non-singular matrix ) ( H # &f
IS 0 S FEPEH(2%2 ~ 3%3) 11 | 2x2,3%x3 40f#) Ay 5EfE - 88—
5 AEFER4ERE FEFTT (B31) ERm1rrvss H s (if
FEREAT IR A EE and only if ) T75Iz0REIEZE - (34-P9)
yEl DR N
sEfER R A EEL
FEFE YR
Tt A e
g IS e GO B = S 7 1k 7
@‘% 11 | M58 - EEfR4R » EISERILRAYEEE
e -
12 | PR ER
12 | B AER
WHEAEREE > IEAE AR LAY
R 12 | — o EAANFER R 11 [ £ >0 F(X) B[ > 07 i
sz RAABIELAR - (33-P-3)
2! LT X 69 FLES e
y=|ax+b| HIE -
10 | alEsE RSt R | 1 | R S R ER R B B

el 40

x—al<be a-b<x<a+b
la|=|b < a® =b® (33-P-3)
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=~ 7 #(15-12)

5 | &R (F5EEEr L) JUEfr (P5-G-2)
il Ji{ir (bearings )
fir o | MEEES{EILRIA (000" ~360" ) - fHERE
AWisE A =& 5L (three-figure bearings )
HE - FHEARE - (4017-21)
1. FHoEfRERE (Argand diagram ) E¥H4%
] RS -
2. SAALAEARE (Argand diagram) Z
\ 11 P 2 IR B R A
10 | REELE AL 0 = o A
o<k fe-al=le-t
arg(z—a)=a, HAEE (33-P-13)
arg(z—a)—arg(z—b)=Y
o . 11 | SEpE s (r(cos@+isind) =€)
10| BB 12 | HYSERIEE - (33-P-13)
MR AAAEE
£ TR R S AMEEL K AR B A 0 RF
T Hh &R 7 R U 3 T 2 A -
Bl o 4 R B A M A A AR [E 0 EEE Ry
; 10 | FlsfE g 0<0<2r 8 -r<O<r - \
= EEER R HEHEBEPEEAR

EL r-dé
(34-P-2)
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=~ AE(15-13)

B =t O S

10

RS EHE R 1 /Y n ZGR

11

1. ¥ IE % §5 % ( positive integral
exponent ) 2 R EER AT %] /Y
GESR T RS e (de Moivre” s
theorem ) °

2. HIFESEE > sEHHRESEH E R -

3. BIIEESEE (MR EHE £
g A = A LRV T b 2R PR IR A 1Y
=tk -

4. BIFEHMEIEEEAMEREH
TEME A LRI sing fl cos® HYLK
TERE MY 1B n WHR

(34-P-7)

11

BB B~ SRR BT

RE - {2

10
11

SERRIE ERTIIBRI S SRR MER%
fa]_EERBHEAER - (33-P-11)

11

[ B P > S T 24 ]

10

L@%ﬁ%ﬁ}iﬁﬁﬁﬁﬁ¥%°

Yy

2. 5t [] ERIAN XY

Yy

3. B EHEE

4. FESETHIARR b 5 P A R e
FER S THIGR -

5. [HFARCEEE (4017-30)

11

(SR DAY 5=

ax+by+cz=d

g r-n =d (34-P-8)
ﬁ?zg+lf+y€
AR R Y

11

I L 0~ R RO R e
(33-P-11)

11

B E AL RS R T Y
B 3l FEAER [ B ECR

X
{y} xi +yj+zk, AB (33-P-11)
z
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HHSEE
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w H # 7B L TR BK
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TERFTERCIREANES W ER
P2 F i 1) & B E R 5 A =0 7 R Y 3
#1 - (33-P-11)
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ZefEh E AR TR0 (BhEREERE)
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{58 F B & T R R R B R B ~ 7
J& ~ AHSCRIEAAR R TR - (33-P-11)
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SE R A BE R A AR 704

(a) —4EPHYELLE
(i) 7E— 7 BREA[E 0y IR 48
BN 1 — & E By B AR ELE E 1Y
FEBERE 48 MM Gi) F5 48 S B
LSRR AT

(b) B M X H 43 % B Ay L&

(4017-24)
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PRV E

11

{58 FHPI AR A AE WA F) AV A & > oK A%
o i e FE = ELAY IR » (33-P-11)

11

THAY - I

11

A& N

11

HE R EREHENES  MFEENN
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o] 45 ME

m & Ak axb A LR R
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5 (a,b, —ab,) i’

+ (a;b, —alb3)T

+(a,b, —a,b, )?

(34-P-8)
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STRARAP ISR AE ~ /P Y A
J& ~ B~ ch R RHR AT A 2 - (33-P-7)

174




=~ Ai(15-15)
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11
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BT PR

11

1. {8 FH B 4R A0V T 5 R 2 L 7
PEEE ~ AR > B
a. FE—HRE O H
B BELESPAT ~ AR
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b. FRHRLF A EESE -
C. PR EREL- AT V- Iy
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d. MRS HEVE
7 - (34-P-8)
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WEREERE (T8 ~ ERHR)
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ATE RIS AT ~ AHACEEER - R
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s TR R RHR A EE
TR B M ERIRAY TR (34-P-8)
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REBS T BELAUAH DL 2 B P46 Hh S
BRECEES - HIEAMEEMRE
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BRI EFOEIARAINE - A(S2-G-2)
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(S-4-05)
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BB Frhns 4=
IE ﬁi AN ﬁ;‘ AN
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g | o st e o =it e
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diagrams ) K HEA EIRE S LR
A={x:x 2H K%}
; B={(xy):y=mx+c}
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| Mo FR B Al (P1-S-1)
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4| BEHEERE ) E B (D-2-02)
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o T HefE RN (S2-S-1)
5 RESTA PR - o LR B

AEFARGET - BT KER
EEpiHYER (D-4-02)
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o R A BRSPS S E 8 (6-2)

RERD AR - AR A EE R/ N

9 =%
BESHEREE 123 MUsrfrds K
Paor iz (D-4-03)
| 12 | 3H8 EQO A Var(X) (33-82)
Ly
1. REREZERFIGE4E Y &R iR 43
77 12 =0 M1 75 #5 A5 B % # ( product
H moment correlation coefficient) fHETHEL -
& S 0. (EFEETEIE TN (mean centre)
g |10 | e 12| % BUBHBIEE - S0 =bb,
& HYAEER &% b b, ZFE -
= 3. {ERGE P 2 E A 2 e AR AR A E T
—{EH -
4.  SEREFEMHRGENVEREcZ
(34-89)
R E
1. TRREEE (MBI e Sathy
e (BERHERE)-
N o N pes .- 2. ARXAFRER - WIEARBENCHHEES
11 | (SRRSO /KB R 12 {8 ( population mean ) {8 FAR S HEE -
3. HAAXFRERELLAINER > FHE
REIE T —TH 73 i iR a5 A 72 2R T F AR
SE © (33-S-7)
HE % - ek
A 1 IIVERE SR EE 0 G EER (possibility diagrams ) B
4H PER ke - STEEE G FEFEE -
& (4017-28)
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BRI

2 5 33 (6-3)

TR THR BTG

T fi#ZHE Carranging ) F':.EJ RS EHR (P

10 | HEBir5 NEEDLESS K975 3£%0) » [
11| PEREtis 11| O #fE ABm— » ERE A
B T MER L AR T AR
(4018-11 ~ 33-P-6)
T A PR 9 %ﬁm@%n1%%<ouﬂ>m(ﬂ
%J (4018-11 ~ 33-P-5)
A = %ﬁm@%ﬁ(%@)nmﬁﬁ%
11 éﬂéZ@ﬁH(Eﬂﬁ‘E:% N _JE% 10 @EFH an—rbr’ 0<r<n
E3)) r
(4018-12)
11 | R e
FEHHEAEHREM (1+X" > n 2IEE
1| 8 08 <1 55 BRI ERE
P - (33:P-5)
HE L EL B 1 MR A R 2
. | s TR B B LA T AR
[ RHEEN: - B E SV A
= (D-4-04)
B THEEEA (sample)
Y1 | Rz 12 | BiLEHES (population) HIEEH - 3RakBEFEE
; 7 1 HEHLME © (33-5-4)
SRR ER o LS BN
R 10| % (4017.28)
12 | TR SRS (33-5-2)
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BB L - BIESEAES

g 5 3 (6-4)

1%

EA

PN

A

o

12

BeAE RO g R — BB [ H

E(X)=u, Var(X)=2-
n

X O EEESET > A X EEES -
et mfR e (AFRRE) -

ek AT F RIS R AG 5 LY A
fRfdiEt -

A R 2 FRETACEA ~ ORI
AAGRE RFAGHIE Z [SHEEM - (33-5-4)

12

1.FE # & % 2 &4 M & &
E(aX +b) = aE(x),
Var (aX +b) = a’Var(x),
E(aX +bY) = aE(X) + bE(Y),
Var (aX +hbY)
= a’Var(X)+b*Var(Y),
XY 81T
2. % X A—HREOHC > Al aX+b A -
3.5 X M1 Y BBILERESE - R aX +
Y A -
4. % X MY B®IL MEATED 0 R X+
Y A -
(33-S-5)

12

BT -

L THRSRE G S > TR R
R -

2. fERGERRREEREHETE i
ZVPHE ~ BRI AR - BRG]

B E(9(X) = [900 0ok » $f
fR)BEREEHE - s(0)E X ZRE

3. T FEREARE IR s B L RO B
A (% - SRR AZ 8L ~ Do Ar BoRIE
florEzfH -

4, AE— 1A o {5 AR R T Bl B O R
B BarRnEsy S o - (33-5-6)
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BRSPS B 53 (6-5)

1%

PN

A

[m

11

R

12

1E 5 B3 - rp (o AR A N B sl i 5 -
T AR RN E P 2 ERAV B -
TREDUTECE ¢

P(A), P(AUB),

P(AnB), P(A|B),

P(AUB)

= P(A)+ P(B)- P(AN B),

P(AN B)

= P(A) P(B| A)= P(B) P(A| B)
(AESRERER ) (33-S-1)

11

AL A 25 ()

12

ek
CaR
P
=
cu

12

1. HEEHhARIT— IR TR u, o Qfef
S N(u, o)Ll 2 FAREL I E -

2. WIF ¥ & (normal variable ) fUiE#EAL -
[HRFERE R -

3. ERE R ECIE R > W
FNSH X ~N(u, o) NTRE-E &%
TE X, M, 00 FRH P(X <x) BIE 44
E P(X <x) BYE - (FREEECHEH
fEMERE %, 4, o® ZENEG - K8
&RE DL EHRIFER © (33-S-3)

12

LB

12

TG FNEIL SRR - ARG
PETEEBLE A FRFHER - (33-S-1)

12

fRPEHER

12

THRELLTNECHR

P(A|B),

P(AN B) (33-S-1)
= P(A) P(B| A)=P(B) P(A| B)

12

Bz
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o R A BRSPS B F 8 (6-6)

1.

(i FH & R 43 Bic T VR A2k @ 3T —TE 73 e
(n $RAAEZE np>S H ng>S) =0 MNEL
FASTEC (e >10 ) > WiETHELENT -

¢ ). EE R B Bp) »
% SRR A -
g | 12 | IESE 12 |3 THE MRS » 48 N EIARIHESRS
% AT -
> 4. R IEAECE DR T e
5L -
5. (8 F | GRS 43 BE OB O R 4 I -
(33-S-2 ~ 33-S-3)
TSN
L A
e | ) 5291 . 529
o | gt ||| TR - R U R
BIEER 1 T - (33-P-5)
10 | = 7795 11 | B/ > #7598 (33-P-5)
o | 10 | FEemER L SRS R BRI S LA -
p " 120 Yr. St Yt AT e (3355 -
i 10 | FHEEGEAIRA 34-P-3)
I | AN 5 A TR U
LB
NS R ; zﬁjﬁﬂﬁ%XnﬁQﬁ’%@%ﬁz
3. 4 4 5 4 S W Bl £
I - (34-P-3)
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I ~&FELH$U-D

12 | BB EE R 11 | EPRAIEEE (33-P-9)
TR RIA IR 2 Bl i
12| Vs | gpptseiTarg - (1.p9)
b Fe Hh 4R B8R T RE RN AGR TR I
12| DreRrist | R R ok E - (33P-9)
{58 A E R Ly 50 9%
H f'(x), f'(X).... fll dy d . (33-P-9)
1. EF
X"(n: HEEEY), sin X, cosX,
1 tan X, €, a*, Inx, sin™" X,
m cos™ X, tan~' X
;;\ 2. HEUE - NURGRERFIG R EE
£ 3. REREESEE Z — sy (33-P-9)
x By BEEFMSEIE » EHREFK
LAY (3ps)
dx?
12 | DY 2 © R | R I TR AR B
M E f J7 % #f B = K &
12 | MR B P s E 10 | f:x]—ax® +bx+c AYRRA/IME
(4018-3)
11 FAERIR AR [MEL T RE - G AR LA~ Tl N
EHLET o (33-P- 9)
12 | SRR (E A FE FE RS R

187




I~&F~L17(4-2)

&

=

<!

B

7./ F/INEEHT (small-angle approximations )
sin X = X,

11 costl—lXZ,
2

tan X = X
(33-P-8)

S — PR e SRR L
11 | (Maclaurin series ) FERd » BN Fi241E -
(33-P-9)

8 & i

| TR R A R AR -
0, gt X EEN=UORRD, e o

e*, sin X, cos X, sec’ X
HFD -~ = - EEIERE - BafME
BIFoR (e ) = EH LW
JEH » =AKXEHEHENEH (4
.[cosz xdx ) o

A (RERST) 11 |
3, SRR 5t 5%? RS - 4
2X B¢ tanX o
X°+1
RN | NS NS PP
a + X a2 _ X2
(33-P-10)
TR B A E B
HERESTRE - Al
T YAl =g 1 >
TEFETHE 11 Ix2dx, je‘xdx (35.P-10)
0 0
% RIS T f
S BT 1 TRERRAR N EREVEE o WA EAEARR

> G{E LS FE B A - (33-P-10)
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8 & i

12

TR 2B S IfEET

12

TER ST RHLER

LUK Bl ~ BRAGARIT ~ A

i~ HirseEs i

11

FER RG> (S R 3 AT P Ay
TN e 2 e » (33-P-10)

11

{ERES K ~ 8l ieiEasn £ mE -
(34-P-5)

11

EARRREE (34-P-5)

11

BN ERR T B ERR T (S A AR AR

Jx
Lk - 4 S

d -P-
x X (33-P-10)

11

BRI Ry TRAERE » (5 FH B E 73 2R A
&4y 0 4l xsin2x, x°e*, Inx (33-P-10)

12

PHAE ~ ZUE - JIER

K

K

12

TAREERE - 2 - JIERERVRES (33-M-2)

12

AR RE SRR 58y TR E( b
> EEIMEE S (constant of
proportionaility ) 4744 (33-P-15)

12

S B B — S Ty T2 2 — R R
f&43 » (33-P-15)

12

FERR T N T —PE R I TRy — i
fig - (33-P-15)

12

1. iR TR B S B I 2t
S G AR IR LA T, -

0. Feh i E R SIS TR — R -
A 7 i B - et EL AR R A 1 5 -
(33-P-15)

12

{58 TG IR AR My TT AR R IR - 78
FfT YA RSB A% » (33-P-15)
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12

T R % {7 I 4 1H 7% ( Newton-Raphson

method ) HYZE(E - HUEI{E FH EEARYZELR o

g kAR DBEUW S B ZHKATIR -
(33-P-16)

12

HI I B B AT A E — T e sUAVAR G T =
HAFsREbRYERE - (33-P-16)

12

{5 4R METRIEE
(linear interpolation) #kH— HEX @i
R > (33-P-16)

12

THERENAFERNEEERLSR
X.., = F(x,)) - Wi{EHGERERIKES
TEABTEIEE © (33-P-16)
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Mal: using and applying mathematics
Teachers should expect attainment at a given level in this attainment target to be
demonstrated through activities in which the mathematics from the other attainment
targets 1s at, or very close to, the same level.

FiiMal £ REP F2RT 0 VEARNEY O BRSomE a2 80 Af3EAR

FoEH Y AL g 4 e
Level 1
Pupils use mathematics as an integral part of classroom activities. They represent
their work with objects or pictures and discuss it. They recognise and use a simple
pattern or relationship.
Level 2
Pupils select the mathematics they use in some classroom activities. They discuss
their work using mathematical language and are beginning to represent it using symbols
and simple disgrams. They explain why an answer is correct.
Level 3
Pupils try different approaches and find ways of overcoming difficulties that arise
when they are solving problems. They are beginning to organise their work and check
results. Pupils discuss their mahtematical work and are beginning to explain their
thinking. They use and interpret mahtematical symbols and diagrams. Pupils show that
they understand a general statement by finding particular examples that match it.
Level 4
Pupils are developing their own strategies for solving problems and are using these
strategies both in working within mathematics and in applying mathematics to practical
contexts. They present information and results in a clear and organized way. They
search for a solution by trying out ideas of their own.
Level 5
In order to carry through tasks and solve mathematical problems, pupils identify and
obtain necessary information. They check their results, considering whether these
are sensible. Pupils show understanding of situations by describing them
mathematically using symbols, words and diagrams. They draw simple conclusions of
their own and give an explanation of their reasoning.
Level 6
Pupils carry through substantial tasks and solve quite complex problems by
independently breaking them down into smaller, more manageable tasks. They interpret,
discuss and synthesise information presented in a variety of mathematical forms.
Pupils’ writing explains and informs their use of diagrams. Pupils are beginning
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to give mathematical justifications.

Level 7

Starting from problems or contexts that have been presented to them, pupils
progressively refine or extend the mathematics used to generate fuller solutions.
They give a reason for their choice of mathematical presentation, explaining features
they have selected. Pupils justify their generalisations, arguments or solutions,
showing some insight into the mathematical structure of the problem. They appreciate
the difference between mathematical explanation and experimental evidence.

Level 8

Pupils develop and follow alternative approaches. They reflect on their own lines
of enquiry when exploring mathematical tasks; in doing so they introduce and use a
range of mathematical techniques. Pupils convey mathematical or statistical meaning
through precise and consistent use of symbols that is sustained throughout the work.
They examine generalisations or solutions reached in an activity, commenting
constructively on the reasoning and logic or the process employed, or the results
obtained, and make further progress in the activity as a result.

Exceptional preformance

Pupils give reasons for the choices they make when investigating within mathematics
1tself or when using mathematics to analyse tasks; these reasons explain why
particular lines of enquiry or procedures are followed and others rejected. Pupils
apply the mathematics they know in familiar and unfamiliar contexts. Pupils use
mathematical language and symbols effectively in presenting a convincing reasoned
argument. Their reports include mathematical justifications, explaining their
solutions to problems involving a number of features or variables.

Ma2: number and algebra

Level 1

Pupils count, order, add and subtract numbers when solving problems involving up to
10 objects. They read and write the numbers involved.

Level 2

Pupils count sets of objects reliably, and use mental recall of addition and
subtraction facts to 10. They begin to understand the place value of each digit in
a number and use this to order numbers up to 100. They choose the appropriate operation
when solving addition and subtraction problems. They use the knowledge that
subtraction is the inverse of addition. They use mental calculation strategies to
solve number problems involving money and measures. They recognise sequences of
numbers, including odd and even numbers.

Level 3
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Pupils show understanding of place value in numbers up to 1000 and use this to make
approximations. They begin to use decimal notation and to recognise negative numbers,
1n contexts such as money and temperature. Pupils use mental recall of addition and
subtraction facts to 20 in solving problems involving larger numbers. They add and
subtract numbers with two digits mentally and numbers with three digits using written
methods. They use mental recall of the 2, 3, 4, 5 and 10 multiplication tables and
derive the associated division facts. They solve wholenumber problems involving
multiplication or division, including those that give rise to remainders. They use
simple fractions that are several parts of a whole and recognise when two simple
fractions are equivalent.

Level 4

Pupils use their understanding of place value to multiply and divide whole numbers
by 10 or 100. In solving number problems, pupils use a range of mental methods of
computation with the four operations, including mental recall of multiplication facts
up to 10 10 and quick derivation of corresponding division facts. They use efficient
written methods of addition and subtraction and of short multiplication and division.
They add and subtract decimals to two places and order decimals to three places. In
solving problems with or without a calculator, pupils check the reasonableness of
their results by reference to their knowledge of the context or to the size of the
numbers. They recognise approximate proportions of a whole and use simple fractions
and percentages to describe these. Pupils recognise and describe number patterns,
and relationships including multiple, factor and square. They begin to use simple
formulae expressed in words. Pupils use and interpret coordinates in the first
quadrant.

Level 5

Pupils use their understanding of place value to multiply and divide whole numbers
and decimals by 10, 100 and 1000. They order, add and subtract negative numbers in
context. They use all four operations with decimals to two places. They reduce a
fraction to its simplest form by cancelling common factors and solve simple problems
involving ratio and direct proportion. They calculate fractional or percentage parts
of quantities and measurements, using a calculator where appropriate. Pupils
understand and use an appropriate noncalculator method for solving problems that
involve multiplying and dividing any threedigit number by any twodigit number. They
check their solutions by applying inverse operations or estimating using
approximations. They construct, express in symbolic form, and use simple formulae
involving one or two operations. They use brackets appropriately. Pupils use and
interpret coordinates in all four quadrants.

Level 6

193



Pupils order and approximate decimals when solving numerical problems and equations
[for example, x"3 + x = 20], using trialandimprovement methods. Pupils are aware of
which number to consider as 100 per cent, or a whole, in problems involving comparisons,
and use this to evaluate one number as a fraction or percentage of another. They
understand and use the equivalences between fractions, decimals and percentages, and
calculate using ratios in appropriate situations. They add and subtract fractions
by writing them with a common denominator. When exploring number sequences, pupils
find and describe in words the rule for the next term or nth term of a sequence where
the rule is linear. They formulate and solve linear equations with wholenumber
coefficients. They represent mappings expressed algebraically, and use Cartesian
coordinates for graphical representation interpreting general features.

Level 7

In making estimates, pupils round to one significant figure and multiply and divide
mentally. They understand the effects of multiplying and dividing by numbers between
0 and 1. Pupils solve numerical problems involving multiplication and division with
numbers of any size, using a calculator efficiently and appropriately. They understand
and use proportional changes, calculating the result of any proportional change using
only multiplicative methods. Pupils find and describe in symbols the next term or
nth term of a sequence where the rule is quadratic; they multiply two expressions
of the form (x + n); they simplify the corresponding quadratic expressions. Pupils
use algebraic and graphical methods to solve simultaneous linear equations in two
variables. They solve simple inequalities.

Level 8

Pupils solve problems involving calculating with powers, roots and numbers expressed
in standard form, checking for correct order of magnitude. They choose to use fractions
or percentages to solve problems involving repeated proportional changes or the
calculation of the original quantity given the result of a proportional change. They
evaluate algebraic formulae, substituting fractions, decimals and negative numbers.
They calculate one variable, given the others, in formulae such as V = Yr 2h. Pupils
manipulate algebraic formulae, equations and expressions, finding common factors and
multiplying two linear expressions. They know that a"2 - b"2= (atb)(a - b). They solve
inequalities in two variables. Pupils sketch and interpret graphs of linear, quadratic,
cubic and reciprocal functions, and graphs that model real situations.
Exceptional preformance

Pupils understand and use rational and irrational numbers. They determine the bounds
of intervals. Pupils understand and use direct and inverse proportion. In simplifying
algebraic expressions, they use rules of indices for negative and fractional values.
In finding formulae that approximately connect data, pupils express general laws in
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symbolic form. They solve simultaneous equations in two variables where one equation
1s linear and the other is quadratic. They solve problems using intersections and
gradients of graphs.

Ma3: shape, space and measure

Level 1

When working with 2D and 3D shapes, pupils use everyday language to describe properties
and positions. They measure and order objects using direct comparison, and order
events.

Level 2

Pupils use mathematical names for common 3D and 2D shapes and describe their properties,
including numbers of sides and corners. They distinguish between straight and turning
movements, understand angle as a measurement of turn, and recognise right angles in
turns. They begin to use everyday nonstandard and standard units to measure length
and mass.

Level 3

Pupils classify 3D and 2D shapes in various ways using mathematical properties such
as reflective symmetry for 2D shapes. They use nonstandard units, standard metric
units of length, capacity and mass, and standard units of time, in a range of contexts.
Level 4

Pupils make 3D mathematical models by linking given faces or edges, draw common 2D
shapes in different orientations on grids. They reflect simple shapes in a mirror
line. They choose and use appropriate units and instruments, interpreting, with
appropriate accuracy, numbers on a range of measuring instruments. They find
perimeters of simple shapes and find areas by counting squares.

Level 5

When constructing models and when drawing or using shapes, pupils measure and draw
angles to the nearest degree, and use language associated with angle. Pupils know
the angle sum of a triangle and that of angles at a point. They identify all the
symmetries of 2D shapes. They know the rough metric equivalents of imperial units
still indaily use and convert one metric unit to another. They make sensible estimates
of a range of measures in relation to everyday situations. Pupils understand and use
the formula for the area of a rectangle.

Level 6

Pupils recognise and use common 2D representations of 3D objects. They know and use
the properties of quadrilaterals in classifying different types of quadrilateral.
They solve problems using angle and symmetry properties of polygons and angle
properties of intersecting and parallel lines, and explain these properties. They
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devise instructions for a computer to generate and transform shapes and paths. They
understand and use appropriate formulae for finding circumferences and areas of
circles, areas of plane rectilinear figures and volumes of cuboids when solving
problems. They enlarge shapes by a positive wholenumber scale factor.

Level 7

Pupils understand and apply Pythagoras’ theorem when solving problems in two
dimensions. They calculate lengths, areas and volumes in plane shapes and right prisms.
Pupils enlarge shapes by a fractional scale factor, and appreciate the similarity
of the resulting shapes. They determine the locus of an object moving according to
a rule. Pupils appreciate the imprecision of measurement and recognise that a
measurement given to the nearest whole number may be inaccurate by up to one half
in either direction. They understand and use compound measures, such as speed.
Level 8

Pupils understand and use congruence and mathematical similarity. They use sine,
cosine and tangent in rightangled triangles when solving problems in two dimensions.
They distinguish between formulae for perimeter, area and volume, by considering
dimensions.

Exceptional preformance

Pupils sketch the graphs of sine, cosine and tangent functions for any angle, and
generate and interpret graphs based on these functions. Pupils use sine, cosine and
tangent of angles of any size, and Pythagoras’ theorem when solving problems in two
and three dimensions. They use the conditions for congruent triangles in formal
geometric proofs [for example, to prove that the base angles of an isosceles triangle
are equal ]. They calculate lengths of circular arcs and areas of sectors, and calculate
the surface area of cylinders and volumes of cones and spheres. Pupils appreciate
the continuous nature of scales that are used to make measurements.

Ma4: handling data

Level 1

Pupils sort objects and classify them, demonstrating the criterion they have used.
Level 2

Pupils sort objects and classify them using more than one criterion. When they have
gathered information, pupils record results in simple lists, tables and block graphs,
in order to communicate their findings.

Level 3

Pupils extract and interpret information presented in simple tables and lists. They
construct bar charts and pictograms, where the symbol represents a group of units,
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to communicate information they have gathered, and they interpret information
presented to them in these forms.

Level 4

Pupils collect discrete data and record them using a frequency table. They understand
and use the mode and range to describe sets of data. They group data, where appropriate,
in equal class intervals, represent collected data in frequency diagrams and interpret
such diagrams. They construct and interpret simple line graphs.

Level 5

Pupils understand and use the mean of discrete data. They compare two simple
distributions, using the range and one of the mode, median or mean. They interpret
graphs and diagrams, including pie charts, and draw conclusions. They understand and
use the probability scale from 0 to 1. Pupils find and justify probabilities, and
approximations to these, by selecting and using methods based on equally likely
outcomes and experimental evidence, as appropriate. They understand that different
outcomes may result from repeating an experiment.

Level 6

Pupils collect and record continuous data, choosing appropriate equal class intervals
over a sensible range to create frequency tables. They construct and interpret
frequency diagrams. They construct pie charts. Pupils draw conclusions from scatter
diagrams, and have a basic understanding of correlation. When dealing with a
combination of two experiments, pupils identify all the outcomes, using diagrammatic,
tabular or other forms of communication. In solving problems, they use their knowledge
that the total probability of all the mutually exclusive outcomes of an experiment
1s 1.

Level 7

Pupils specify hypotheses and test them by designing and using appropriate methods
that take account of variability or bias. They determine the modal class and estimate
the mean, median and range of sets of grouped data, selecting the statistic most
appropriate to their line of enquiry. They use measures of average and range, with
associated frequency polygons, as appropriate, to compare distributions and make
inferences. They draw a line of best fit on a scatter diagram, by inspection. Pupils
understand relative frequency as an estimate of probability and use this to compare
outcomes of experiments.

Level 8

Pupils interpret and construct cumulative frequency tables and diagrams, using the
upper boundary of the class interval. They estimate the median and interquartile range
and use these to compare distributions and make inferences. They understand how to
calculate the probability of a compound event and use this in solving problems.
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Exceptional preformance

Pupils interpret and construct histograms. They understand how different methods of
sampling and different sample sizes may affect the reliability of conclusions drawn.
They select and justify a sample and method to investigate a population. They recognise
when and how to work with probabilities associated with independent and mutually
exclusive events.
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