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A project, called “Fostering next-generation Scientists”, started in Chiba University in 2008 with the support of
JST and achieved respectable results. In order to shape a future vision for the students as actively-working scien-
tists in a global society, we expanded the research project to develop a learning system through English. For the
scientific content, we decided to use the system developed in the previous project, “Laboratory on the Desk” and
“Personal Desk Lab”. Thus the aspects of changing language we addressed there were reported in this paper.
First, we studied the case of Singapore, that is well-known for bilingualism, advanced reformation of education,
and accomplishments of mathematics and science education. Secondly, we reviewed the ideas of an approach
called “Content and Language Integrated Learning”, known as CLIL, of which the lessons were delivered in a
number of non-native English countries using English in Europe for ten years, in order to apply them to our pre-
sent project.
F—17— F ! BiR4#%7F (Early Education of Science)

BEhE & W7o B4R 38 (Science Experiments Session through English)
YU HR=NVOHE (Education in Singapore)

NESEHRE®E (CLIL) (Content and Language Integrated Learning (CLIL))
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2. SUHR-IAE

VYA R=IVOBBHEE L, TEERS RSN
SNz ER S - HALEE EFHA (Trends in Interna-
tional Mathematics and Science Study, TIMSS) T/ -
hEEEQFENHBFE L v T L RVICFH S 5 % &T
HEHEROz, F/2, BEDSRHUK L - SFEBOR, 3
b bHIYiEk L #EE (English and Mother Tongue, EM)
WCEAHEBEL2ER LT R OEFELEHL TV 5 ER,
WE - RS - BAENICSL VST LTTY — b
BINEFRZAT) M EOHEREIX, HRORHE Y
AT HEDTHNTWEDS, HANMZETL) LT5H
WHBEIIIRKVIZSZITTREERIITH L EE 2, K
WFRICBIT HE—DOTENHE Lz,

2.1 YUHAR—IOBBEEE

VUTR=NIE, PER A%, <L —%13%, 1 ¥
K% 9%, Z0Mhs %5 RN e%RERET, AL
500 F N (ER377HFANEAEA123FAN), Bt 712
km?, EEEZBRL ERBEBIEIEOMBOBWTERTH 5,
=HY, AAH33%, 4 AT A 15%, BE11%, b~
A—=#H5%, ¥)AVVH19% & & (BEEE1T%) (25
PNb, YUHR=NIIBIILEERREEZ S LT,
ENIER SN WIS, FREIOARTE, BTKROR
£, ZEHEBCROMKIIMZ T, b7 v ¥ v IHEOR
KB B &)

FT v FyIHIES (A MY — 3 Y IRIES) Lix, 4
e FEE RN PN TR X, BBy - W - BBR - B
LREBLTHEEEEL LN HDOT, ZOBFRICIT,
FIRE IR ORI E I C D B Ly T
LLTARZY ==y 712w, ERL SV LV DY
B EIUT ERLED &0 ) BEHICE DR -EHE R 2 2
BrITIR v —HRDED 5, R OEFIZEEC,
1980 AEACHE AT 1E~ ¥ 8 T — BUE O R R ME AR &
n, BHAL - g b~NEEbos Tnwoa /o T, 5TH Y
YHR=NVTIEY 3T —BURIZHED {RIERES M S h
Twb, BRFFELXBOFPHRLETIL, BAEEEDIEK
HFA (Ministry of Education, MOE) % &efhd T
)= NI HRAPBAEDREEL T 5,

VUAR=NIIBT DEE LoiEEIE 1979 F 2R
SNV R— (T—FEIEMH (4F) 2RETLHRES
I2X3) Whb, T TREN197T1~T4 SEOFIyp
BEAS, INFHE 29%, WK 36% 12 otz & T,
CHIZBBEORBETHDEIN, FNhEITOELFEN
(survival-driven) T EiBURZMIE X E 470D H
WM D 6-4-21H2 5, RhFHEM (efficiency-driven)
DINT v FVTHIENENS T L LT M LzEW
IOy R INFREZ R (445 TR B FRNT,
WELHEOLNIVORLZLEM1: 2 - 3O=a2—2X
ZAEBWHT5%E) BERT2DH 1979ETH - 72,
ORI, YUAR—IVOE T REEES (Second
Industrial Revolution) & FEHZN 5 BFmE o> )5 ks
B, $4bb, FEHENNREESEENOEKE»HE

AREF 2 SATITERESEN & DRI L FI L2 DT
H5bo

2004~2008 S ICIE /N FEKRTHOEM 1+ 2 - 3& 09
TI—ARA M) =3I VGBI SN, HERIN Y
TA YT E VI TREDOEINSE D VWHITIEFES &
bbb, NEK6FEMBTE (12/4%) O Primary School
Leaving Examination # # % &, FEKR O I — R 13 =

(~PU) #5%T, Special/Express (60%, 4 4/),
Normal Academic (25%, 5 #:#]), Normal Technical

(15%, 44EM), BLXUZ0 Lot e k% o7
Integrated Programme & 557025, HwiLida— AW
DFKEBHFDWEEE INTW5E, TEBEBTE (Ex-
press DA 16 %) 121X GCE ‘O’ Level (GCE=The
Singapore-Cambridge General Certificate of Education,
VUHR=NVEEBE L VT v VRKRFRBEEE O
WX AEEFEBTEKT, O 1Z Ordinary Level) #ERAS
& %, Normal Academic ® 4 4EK & Normal Technical
DT (WIhd 16%) 1IZid GCE ‘N’ (=Normal)
Level BN D 5 o

/N6 AR L e 4 4R (Express DE) =& bE7210
FEOTRBPEDORIIBYTERET, Ya=T - Il
Y (2~34EM) 31%, RUVFr7=v 2 (34H) 43%,
Pii#ER (Institute of Technical Education, ITE,
24EM) 22% SN b, REE#ES: (Express D ¥
& 187%) 121X GCE ‘A’ (=Advanced) Level ikl % %
J %o KRFMEFHA25% BE, KFEFFEICIKR (V¥
B AR — VE.KY (National University of Singapore,
NUS), m#P# T k% (Nanyang Technological Univer-
sity, NTU), ¥ U HHR—IVEERY), WihdEFE
- BHEHAMTEAM T, undergraduate 312 3 ~ 4 4ED
HEDND Do

TAEIE R L SO 2 HE S AT JIIBITLT
BY, ZOHT, ZA—8— - T — s OBREH LA
bt Twb, $hik$ 5 2005 5FFED ¥ ¥ AR —IVE
KEFM R &2k (NUS High School) #&te, 5D
MR L SOLMY 227 - ALy VEINRIZ,
HETHAEEIIH L THERAEB TR O GCE 'O
Level REEZHIET5 & WIHhE—BiEZ GO 72,

—HTY Y HR=NVOWH - BIWEE ¥ A7 213 HHR
REEbubhTwa®, 2007 FFICIE Y v HFR—I
ITE %%, N—/3— N K5 F 4 3 % IBM Innovations
Award in Transforming Government E%<E L, i
FHEHE 2 15720 Fx > b (2009 &, YV T - X))
oI T4 970N LEYUHR=NVD, A7 —
VT TEDLVEL ENTERKBER T b7 v 7 0%
BIZBUT 2 EEOFHRERRFKDOA XA —VEEZHFAL,
HARIZBT 20 - THIEOFOREHET ORMEE L
LS, Y UHAR=IVTITE B SHITHREET 2B H
EAHLTWBEY, ZORAKIZ, e - 8 - Bffo®R
BHIRHLHZLIEEITTL RV,

2.2 JrHR-IEMNBEEWEARHRM
AT — 209 Hbo 4% ik, BAHH, 10T

B—, KATH) &, 200147 19 H~23 HOHETY

VHR=NVNER L. ZO—FOHMWND, ¥ R—
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IVIEINHE— DO BB TH 5 ¥ U A R—IVEVHE
WF7EAT (National Institute of Education, NIE)“~®3k
M (7H21H) TH5s,

NIE X T RKFEREMMELZ S OMEI T K

(NTU) ool cdy, T/, R0
DEEMLRHERE (A=A 50T « ARV KFE
YHEFNER, 75V - Uy u REREES, &
FF - va v MRELS VF ) FHEWNEH, BE - DR
M KRFHBE SR, 7o ~)—2 « VT AREHEF R,
HBE - VIOVREHEHI LYY, A FYVR -0y FrR
ZHEMER, 72XV - 94 RAT VT4V UK
ZHFHEE Y HE— ) - NIE) 2%# T Interna-
tional Alliance of Leading Education Institute ®»—F&R
ThHbe THTIVI - A¥ v 7450 4%%z, 1258
FIUCBIRTHFIv Y - P V—T%2ATw5b, Bl
FEZOTO726 N\OFEDPTEFEL, HBRILIIHE3INK
Y7 THb, Bk (n-service) % & { Bl (Pre-service)
DAL, 4 SEMOZETADS 1 H4E 640 4, 2 SERM D
KFBeA A% 350 D3 Ay, 14D PGDE (Postgradu-
ate Degree of Education) 71072 5 2 D453 1050 44
w5 [7]0

ZO12#HMD S Lo AKRFS - BB HFEF (Natural
Science & Science Education, NSSE) # DA% v 7
THA, TAN, K.C. Daniel )X (NSSE Rl E), TAN,
Aik Ling I, YEO, Ai Choo Jennifer JKO =K & g%
o7 (1), TAN Aik Ling K& YEO Jennifer X
"HIx, ¥RV OIRFEFE L NIE TOHF L
BEEZHWPL CHV . ZORTHICHREP 725D
X, ¥ UHR=NVOHEEE D authentic and inquiry-
based (EIETIERR—2AD) &) P, INEED
=R TBEIEIC X D I F - 72 school-based science prac-
tical assessment (IZOWTOHW L ETH B, 77,
NSSE #BMid, 55 %D T H T I v 7 « A ¥ v 7 Hh#E

(EWp - b - W3 LHBFErRE SR TA- T
W, FRICKREREBEFBRTIIHEFEERB L2 - 2604,
P MRS 2 — A 150 44, Z OMBFFEA: 50 7251
FEIHlnHT, ZRESEMIARHEFTDH 5,

WFEIC L 2 R 2 HE I T 2RO H#ETIE, K
WgE7u Y = 7 ~ OMEE NN, ZNFE TREROFF
HERRBEL LTOMYMATEFE T ur s 2% %
A AHEL, TR b LI l, 2R oE 7

WELCOME 10
HE HEART OF EDUCATION

1 NEBE-—-ICT, HEiBEOSNE

V7 MNORBEZT 2. B2, Wik L BEGE % PR
ALz, EfEICE > THOY ) B2 PHEETH D,
WEEEMHT 52 61F, EEORATOERICHKTRE
P rigfhrz, OOUBFREEZHT Z 5
Wizo ZOMERFEEZMLT, ATV FAD
NIE & O HGl 2L 2N TEZ, ZOWZET T
Y x 27 b+ ® Teaching Assistant D44 % NIE IZIRE L
THEPHEESEZ5 X, R OB ZIRED NIE
WA 5 Z1F 720

2. 3 NUS High School §5f#

NIE ® TAN Daniel I/ L CHW/=B21FT7
H 22 HIZ1Z NUS High School (IEFR#AFREE 51, of
Mathematics & Science &%t < o I TI3Hmk E 7
KFEWBEE P2 E DRV EIMIT LI LA TE
COFERIIH - Hm—EITHY T 5 6 EHT, BRLA%
VW Specialised Schools DO &2 TH Y, F/NTU &
B E LCodEr s, IS EF¥YOREICE
HaE L, —MROERDALED secondary school 4 4E &
ZNUZHEL GCE ‘O’ Level ik, & 512 junior college
BT2~3FE0ITTGCE ‘A’ Level iZETAHEZA
%, NUS High School TiZ GCE ‘O’ Level #r7%: L1
6 4E WM T3 L, Junior College (University A%%Hi D ik
BT, AXROERIZHY) & F CRE O diploma % %
592%, BHFREEICIIROWER GCE ‘A’ Level ill#
DEWL DD E VI, BENLEEEFTHEME LT, &
FRFEEOCFRATET - 72

I3 2% T 5 CHIA, Mingjuan Edna K2 & 4248
EROFEELIVHHEZ T2 ET, BEREEZT-2

(B2). BRFLEBEEIIMMFGTHORBSTHED S DT,
HEE 24 ZOFEBBBTH o 720 R T TIIEEFERER
ToTwiziRD T F, 5513 DR#EZIESATHE
WANEDY, ZLOEEIEF LT THRIAY —
FL72e BV 27 ¥ —THIEAT - 72O G % B4
THEET R E, ITRGBOAHASBLRIN TV, #
RS, HAMZILEICHELZBWTIZY XAIICES
7AIEERL, EEr OB 2 ERAZME 2L TR
T5EELDFIMHVGITF TV,

BERZEDORIL, HROME - &r AEL 1, &
LT, SN LIBHE LI DICEIYWNLHE SR
A M SN Tz, & D DI SITEERIZTEL
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TWTC, HRORETOHRE 7 I A%IIH0ICHR 5,
FHEWIEEEDOKETH 72 (W3 - 4). 72, NUS
R NTU, ZOMOKEL & 72 BERRKEHE HER
200 % U EX Y7 =L LTEHFINTNT, A\WEEE
SFHEMOTFEDMERT ST LN TE

2.4 P UHER—-IFEE (SCS) H
FEROZODHMIZETESTH 20 HIZIZY v E—
WVAESE (Science Centre Singapore, SCS) % EhfL
72 (®5), SCS, # 1 % 20,000m* @ 5% Hs P 12,
1,000 L. FOERY A A L, £ 100 5 AL Lo R
B MHATHOHBROMFAHETHL, 22T, FK
HE I & RHEEE 21O B o E IR, F
L EREE L OBEEEOD ) F ik Lo CEIMFE
L7z

SCS D ERMNZE, FH4E, Bilfib L =BT 5
RAW Ry 212 kB, TSIl b b HRERDREZ,
FEBR—IF IS INA - ARERFRIR & L CRiE LT
Wize 7o, BHEEMZMRIE Y Tk, BME LT
OFFFEDRECTY BT, EALTEE-LORNEE
N r¥vy7)— (M6), EnbKRNN—, 7=, 7
VAFFLA) B EN T BICE» SN,
FRBE E OB L TIE, HREEFICBIT LR
HERWMTT 5707 T LRI A XV A% ke fii
ENTWi, RAEYAD 30 L RBEDERE - WEN, &
BB INLD S, bbb ) RERRalE:, 7 A
T+ AL NVHEOEREIIEML Tz,

2.5 EfibSB-HERE

¥ YA R = — AR TR S L ED & e EN R
L7zETHA, I TOMHMEREYa v ) —F—Ty
TICEZ NV AT ARFEEFHFICBVTH ML,
BRE LIFODOEL LWL EDTVE, ZORIID
ROV EDIZ, 47 (MOE), #EZEEE (NIE)
LEBROBTOBERLREHE XTS5 N A", NIE &
NUS High School ®1# 71 B2 Specialised School 454
DB DI/ E R NESL D, L L, NIE O
BREEEIRATH ) F 2T 22 WETT AR 3EL
W2 e2s, ML) ZOHITEROFBERETHLLEVE S,
RETHRD X ) RERE~D MOE #ED, BFOLD
T 2010 ERATOH Y F 25 A (syllabus) (Z5HiE
57 F A NCTHREMH 2011~2015 4 &, 25 TH
HZENHRENT WA,

VIUAR=NTE, AP =3IV ZEWIHIEIZLD
ETOHEFNIOWT, EFHNEPNI—AII% b, €D
X)) — FEEDPEE Y AT ALSRO P TE DT
LNTWEY Y AR=IIIHL, £ TELVWHERTD
BHIHE CRREMOEBE TITHO N5 O LR ORI TH
%o HARIZBIT 2 BIFZEE, HFICHEELHEI AL
hbHl, REBETOVFHNLERELEZZ HLEND 5,
VUAR=NVTOFHWRERE I EIRZBNTVS
DONPYLRER I DHEIATHLH, bubhojmtz
W3 572012, PR E RIS ER - T, ¥
HR=NVDOH) F 27 ARBFFHEEZBHLTALILIC
L7z

4  Synthetic Chemistry LAB
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3. YUHR-IRERDHY X 17 LEHRE

PUAR=NVEEE (MOE) @ Web 4 MUZI3#H
M OEFRH ) F 25 5 (syllabus) 2A—#iEHR I LT
Who ZOH)F 2T ABIUKESNIHFFEOHT,
HEEROPGE L HAHIE L CAF L2 00 ) L HICH
W R RS,

AR D NP HAR L W U723y ¥ AR — VTl
HEACTHLAEDOT—ZATHY, HRICHE S22
L EEELI LIRS, HEKRT - 2 F1E Lower
Secondary, 3 4FLL_E & Upper Secondary & 71 %,
BB BY 4% 1%, Lower Secondary 2 & Science @ 1 # £,
Upper Secondary & Biology, Chemistry, Physics @
3HELT, 3HFENFN Express I—AH (3E - 4E),
Normal Academic Hi (1 - 24EHHMH 3NA - 4NA & 34E
HMH 5NA) % %, 3NA - ANA Hid GCE ‘N’ Level,
3E - 4E H & 5SNA HIZ GCE ‘O’ Level T, %FIZ5NA
FHIZ 3NA - ANA H &2 Hi5E L 25 S R & 20 T 5
%0 HADKFZEIZHINT 5 D1F & 512 Lo GCE
"A’ LevelTH Y, FE2'Biology, Chemistry, Physics
L miTd GCE 'O’ Level TOWNFIIBREMNTH 5,
3. 1 English Language Syllabus 2010""

WFEEBFRIC LA ZSHRERD Y VAR IVOHEF
AT LADBETH D Z EPFEIIREINT WD, FRIZHEFE
&, @=LV TIER L B RE - SULERFORM %2>
HOHAFEL LTOREEL RS, 7 V— NV LRV TR
Ay —%v b, B4 B, RGO MEL LD,
kA (knowledge-based economy) “~ D % A
OS5 25 L0, 72, BROIEFERIE LT,
R HRE (foundational skills), $I230EE « AR
Vo FEEIBE FITOTFHRET, REPEFEOGRAE
EWITNHEEAREI LIV (a good level of compe-
tence) 13EL, 512, RIKTDH 20% HTEEITHA (a
high degree of proficiency) 35 &\ 9 BRAZ R L T
Wh, I E LDz 6 HOER], bbb, TIREM,
FEFEL, FHOBNEE, AT, BfERm, E
$# (Contextualization, Learner-centered, Learning-
focused interaction, Integration, Process orientation,
Spiral progression, WL C CLLIPS) &, 6 D0DigE}
#, $&bb, JfHE, LEMEAL, BAOFMmN, SH,
RN, W48 (raising Awareness, structur-
ing Consolidation, facilitating assessment for Learning,
enabling Application, guiding Discovery, instructing
Explicitly, ¥ L T ACoLADE) %R L T\ 5,

I[11,12]

3. 2 ‘Al About English Secondary
BREATR1IFEL 2O LB TV EVE ) TH
%o 1E/INA FH™E 2E ™R AT L7z %280 R—
BETHRLZVILTOE L, 2R ) GEDTED DD,
CHDBBUTOHEL ~2EHOSDTH S Z &1d MOE
® Approved Textbook List™i2ddh b, %L MOE
DEDT- 4% (Listening and Viewing, Reading and
Viewing, Speaking and Presenting, Writing and Pre-

senting) BERHIZLZBOFHBH Y, FTTIELED
352 E%H35, critical thinking A FIVOHI S HIZD,
BlZRT &, 1HFEHTIE, FEOFHAN (recognis-
ing voice qualities), ¥ L#iA (skimming), AViEEdk
(scanning), Z &IFDfEv4rF (understanding regis-
ter), 7LA YA M=3 7, §l1&DF L (writing
expositions: persuasive essays) R EWH Y, 24ELEH
TREZOEBEEDOH M (determining a speaker’s
credibility), HEBIOMET & #EiOE X )7 (making infer-
ences and drawing conclusions), O ffivaF (using
voice quality), T # 7 # L J7 (interacting politely),
RgEOFE X (writing expositions: proposal) 7z EH3
Holz. PeFEEL L TIE grant proposal, research pro-
posal, sales proposal, action proposal %z Z8FCfijF2
L, B2o R sfbomEEll X 5IREEE IR
LTw5, XD a2 —F—Tlix Nominalisation (B %
ZEALLT7 # =< V&% LT A4 OfdikEdbd
5o
3.3 ‘Life Accents™™

Upper Secondary (13 ~% 1) H® English Lan-
guage ZRETH B, 3EWE AEVED ZHEHDB TN
FNA, BlZ24M (%137 R—=I#E) X1, work-
book b ENZENHNNIH 5. BHEICKMLDH Y, KHIT
2 Text type & Reading, Listening, Speaking,
Thinking, Vocabulary, IT, Grammar, Writing Port-
folio, Comprehension Smart &\ 2=HIEHAE S M
HRIAFNTVEPPHTLEIN TS, FIHD SREFA7
DIk, RENRENI LT, ‘All About English’ 2kt
RCHFEORDEEHEDIEZ DTH 505, BLLEFA
HREBN - BENNEZHE LT 5,

3. 4 Science Syllabus Lower Secondary E/NA
2007[10]

VU R=NVOREHEZ, EFRICblzo THRMZ T
DETHhRE LD, BMEZEL LToOEMEL, BHOE
BE L LTCOHED, HEAE MABAOBE),
2 (NHHEfRoOBIE), B (ARB) v FErt
I R&ZooKEoR T, 1. M- BFE -0,
2. t¥RE - WA, 3. fWEL - REEE, L) ZEETE
BRED, LWIHIRTEHINTWS, 72721, Lower
Secondary Tld ) ¥ =27 A DRH D 8% = Fh H D
PELRITH T, R D 15% % 22 (white space) & LT
BT, AP ERAARRTELVWDOLEL A E)
N EE HERFEE BRI L 51T LR
INTw5b,

e L E T B EIRE: - FEBEIIOWTOMRH S XL
BEBIALZALERENTWS, FOFRTHI WD
i, TNEEHTL7-2008IEE LT, KDL %TA
TVEHELTVWLHETHD, 2F), 7L VA=
IVT, F—ARAY T4, AT Ny €T, N
W, FEVAMNL—Y a3y, BIMEER, -2, K,
EEPE, <4 Py ¥ U s, BTV, MER,
he R 27 b, BB, a—VvT LA - B - SRR
L), MABMAOT 75475 —=v 27 (=Strate-
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gies for Active and Independent Learning, SAIL),
ITHEH, BER#EE, WHEEE, LLI1E0E-> Twi,

3. 5 Science In Focus GCE ‘O’ Level Physics™

COTFANOHEFMKIZITGCE ‘0" Level DWH D
VONARWETH5ONTE, oy, HE, —a—
i, BEYE W, BERAFENDH L L EINTW5S,
WE DFENNTHAL O RER° ZRITNR 7 IV ORATFI K
AR LADbLEOM, /¥R~ 4 r70At—7—Dffif
EFEMICRES SN T WS, &KIZb 7o TREEE 12
EACHHET, BBHE I FOMERE =AEO
MCR—IICRIAL, SHREEEIBHIREIrHI) Eo T
KICTCIHEZRATARTOEMARLONIFTEALT
H DD, ROJBIOFHEAITHE S sin BEO/NNEEHR R Z
NEHFIARL ZLIZTEEINTVW S, HiEOMIBITERIC
glossary 5% £ TH 5737 Th > 720 Chemistry, Bi-
ology ®&IZik~X % “WORD ANALYSIS” 1272\, elec-
tron OPNZIFITHNIZE L <, capacitor, inductance
LB L v, RX—THII% TR~ % Chemistry, Biol-
ogy & HITIZFE LT, 350-370 R—IVHETH 5,

HABIZZ VT4 AN - ¥ F 2 7 R Pk 2 g/
I—J— THINK TIME T, [RICEIZL TwindE
FEMNZL O ENT VWD & X R EEDOTIEH L 2
FHEOPERAEDELE? | [T XL LEE
EAFEMHALZD 0LV RVWOIERE? | & KiL
ZEZBDRHELVIEWIIT DS, BRICITERA -
WE RO, E — BN ME, S 512 “Critical
Thinking Questions” & LC, 72& z1¥ [800cc D&
% HARHLZ 3,000cc DRI T — 1 v /SHIZ R THRE
BEWZ ETHONTWS, NI ARE D R VB
WA A | TGP I B ASAL CT v 2 B8R AT W
Thb, BRIZHPE P CHEZHH L2V 0k
) 7%, EEEFQTRVERTRTEEID 5

HEEFETOYWHOEZEEL2 BN T 52— —IT'S
A FACT & LT, BoOZBEIZIZFEROHMADLED D, 2004
AV FEEME TR 30m OFPEAA Y KA T T - A
VI UHh AR I EFES FEEZID LFTw
bo BDETIE T T v ¥ akiz0WiBEHEONREOFE,
BomIZIIvf rasakyy—De— s 2 ICEDb
HARE - 5 - S OFE LR ED b, BB
LT, £ T20%pPr, ITLINK & LTWeb¥% 4 FIZ
T 7R AT LR D DHIH, FEANBOHEMZER D
2T 3 EXTENSION & L Ci#sh, sz
X THERE FodbWZolipEx WS hikzre.] [
UHR-NVEHERIL —F =2 flio CTHOMELY €=
F—LTWwWb, COEBOAMARIE) ZoTWD
P RENHSL, 72, Physics in Society 126 21X
K7 =¥y — F, Physics in Daily Life {261 2 (X5
W DOFH, Physics and the Environment (261 2 1338
HEERRY Ea—F—0d B,

BLERZE VDI, PRI TlE 2 < Hiosed 2B 742 B
HHIZLZLBETCVWDLETH S, BRTHNEER LT
TOEKRABRTRS L9 ZHNEPRESTbITW 5,
WEBIZ 7 2= A Ao TwWbartvy V79 7%, WE
BHEZPIFTEL, Cova— Fa23 X A 1EE0H8

B, BIR I AL > CTREZEITMAMAOIHE, EX
BEIRPERERZ SOCRENOBLREGEOHHLRETH S,
HEOFETIE, HEEOT L —F/8y K39 D) iRko 72
EEITHMEBRTRET A B AR LD, RIEEY
M DOARARIZ TR SN TV B EEZ K (Plimsoll line)
(SR ORI & ) HIRD 2 5 720 &, i BERD BAR
ESEQRS

3. 6 [A Chemistry™

Physics &[] UHATIER SN TWwb, 7—<1F 7
T, EEFRIEE LTofb®, FETHE, bEEtE, B
A, s b, KR, ALY, Th b, MR
Physics & # TBLTwv %, Jf 41 “WORD ANALY-
SIS HH VY, FEBERIZ1IR=TYDFK“Word Analysis”
WdHoT, HH - BREELZOEK, FHAIRINT
W5, Bl 21X, histogram ® -gram & write down %,
electrode @ -ode IX rod # &% & TdH %, Glossary i&
<, BEH electrolysis, K43 f# hydrolysis @
WiE e,

R @ EXTENSION T3, BIZIE [2)F 4 A -
VIUFXFVITDOAFNVEMS T, BZA2mol ® HO &
HAHMEERWRERRY ZEERE L V) bR, [T
W7 4 — FPHE B LREGELEROMREZHHAT 20125
72HIRIZ, 154 Y FiE T 4 v Y aR—3—|ZHh o
THEFLZOHARZ ENTRSTELOLEFRLL BN
FULEHWHRZ, LWwIDordb, ZOIKEFHHE
]l BEZPTTHN, W RXSEREEND
%, Chemistry in Society ® I —F—"TI&, 72& 2I¥7
KTV = OWENH S 72550 & KR ERFZE O, T/,
TNyry b (T7arERER) EhuF—R (S 0
YR PEOCESOMREBRN S T IAF v 7 &
BRLIRE, BRSPS D RiFoh, wihd il
2RO BEMVPEERZ 5N TWwb, PRACTICE 121X
Free Response Questions 3& - 72 2%, Z 1 Critical
Thinking Questions IZH% 353D T, #HlzIX [fwo
D5 RWVAERYR G- 2 bz WARIZITTED, 1LEWH.
ML, IR THETIUEE WA, @Y ART X MO
JEEHHALESIW] 2 EBH 5,

3. 7 [Al Biology™
KUHIZ, ARZE® Consultant for Pedagogy & L C, ¥

721 R—VOBHEE [RFEHIEIEZ, WRT 25
DAyExyYy¥—~L LT, NIEFE Lee Sing Kong #
B (EMEEGRE - BZES) MBI Tws, &
@ % B 1& Physics, Chemistry & [f] U 7228, & ERITIE
Glossary 7%, F72&HE 5712 “WORD ANALYSIS”
Wb, TZTHY LIFEFEORDBEL L, F/-20FER
MITViE - FV IV XBEDOANRNVE EHITIRENTWT,
Ao HFEOH L SWFIZA LN S, Biology 7217
BUHIZERT &7z Student’s Introduction DHT, AW
ZHEOHMOATICOWTEHELLHHL TV,

“WORD ANALYSIS” #ZHB L, Z LIZTROEKE
Ohte, B - HEREIELR EN=VIIHRT S, WG
DZERFERERLTCIN—=TLLTHZ D, XOHTI L
X R T%EE RO %, Glossary TH5 R EFET
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Yk 2 o - BN REBCE T B S B s A A I 25O CBGY

EINLDOESHET L, LI END L, 2D
Student’s Introduction ® K3f:1& Active learning (2%

THNTWT, BMEEIHINTE2, BRLZZLE

EINRTFBH, HHRER - RTET I LREHITOVT,
BAR B % T RS LLEPELTWw 5,

FRK O EXTENSION (361 2 1E, BhEEmfg i = 2K
T5 [N EETLIREN? &) o THREZED -
LIVOPFHBELRZV] 2vw) F L T7OMZTF TR
<, BEEUNOAIE T 2 EERT 5 [FEREKICR 720
DT, BNZ-HO—HOHRRZEEX LRIV [HWOIRK
WCIREFEDDDEREZL S, ZOEEHTORR T %2H
HWE2EIRFILXEEHERIV] Lo 2iRED
Zallohb,

3. 8 Advanced Physics for you GCE ‘A’ Level™
2% FTIZ, GCE ‘A’ Level ICHIETATFAME
LTCTA ¥ Z Nelson Thornes #t: 0¥y 22 Rl % fifg 38
L72o GCE ‘A’ Level Tl capacitor 12k #%, BAA
B @ inductance (X #b vy, AW ELE, BARIC
e, BT AV F—, RRAPHAIONWTHE1IE
ZEY B TR DDH L. BRICITHREHE (synoptic
questions) DI, ZFMAF VO F LD (Study skills,
Revision skills, Examination Technique, Key skills in
Physics, Doing your practical work) 322033
(Check your math) 1WA TEH IR TWS,

3.9 E¢&EO

SN REL-HATH, YU R—IVORED, HE
I D EBEOEMRN S, EFOMERE LT VHER K
WX 5 AHD R E2So Twa LA ICRZITF b,
FIE RN FERICDEZE L TV T, BT 2011 4F 2
HIZINTFAY Y AR—NVOBBEEZSBIL 28,
28 OB A DTN E DO EFOHFHZ V- TH BHEHIC
Aotz (7)) SETHHSHI»TH S, TONFIZHAR
DKE - RFROHARE OREOH T [HAEEOE
Fl ELTEHHINELDEIFTEALERILTHST20 &
NZEFIEL-0OOHBOLBOYFEITETHRITE
5LIATHY, 5HBFELTVENIERY vy 7LD
HEHETHSNIZL TV E Y,

H7 BEAXTFOEXHICOVT, NP TOERA

4. AREF/EMEREE (CLL) D=

BRNBLFEFZHAGDETEETLEVIEZN
WL OPDW|NDDH Y, —DITUIFTITT A A TH
PR SR L THE ¢ 5% (Second Language
Acquisition) # W5 &3 5HNAEPLIFEEH (Content-
based Instruction, CBI) &WIHERDHSN TV 5D,
F—u v N TIINAESERAGESHE (Content and Lan-
guage Integrated Learning, CLIL) & W) KR25H 5,
CLIL 3 SiEF 7% (plurilingualism), 2% v, B -
BELOVGEE» SEBOSERDZHFEL, XRPH
IS L CRELEFEAVERLANVTHEZS L HI0T
BEWIEZHEWRELT, ARL Y - 45T - F
A T ¥R EOREFELIERE L LTHWSERET,
REOHEAY Yy Feas&H L, BVWEANZELE23
DT o TWVD &)

CBLIZAA T4 THADVHZDDDLEINED, HA
EINTRFZLARVOFMEFEBRIGETE L4014 T4 TH
FiOBIEZ ) WFETET, AT LAz LTHLHF
RREREDOWERIZRAD v, —FFD CLIL 13IEA 1
T A THMAREMB IR L LR L, Efilo
HEMRMENOFLIZDH B L TWT, & XICHFE

(first or home language, L1 ¢ MEFEEN5) L &9
DERZ D0, Az KL L2HEZ &) BERAATHL 2
% EDRBEIZOWTHY Db b, bhbho7 o
Vxr MIEPNL RPN CLIL O gkimz 2Ry 540
BT B2 L IZRHEEE R T2

4.1 CLIL O4FE & FIE

XWX B L, TCLIL I, #HRor ) F254H
HOHEFL, FREFOHFLZEKLZ0E DO
MADHDLVEFETHY, Bizbora— ) kBt
KT, MEFBOMRPFHBOE —-FilIIB IS AF
VaemEmod bbbl HRPRoAN7H & OF - 2 -
HA BT 2 BRBEOLDDAF VL EDLE V) Z
LT, BEENBMALTVWS] EdH B, CLIL O #IZ
¥E1Z, W% (Content) & F 7 (Communication) 12,
EOICHELREM L & 578 (Cognition, BZ & HiR
9) &b (Culture, FEHIEERNEZID & EHR
DT, W Community 24 T2 Z &2 5) I
bolZACHHMHFAINTVWE, /2, SEHFLLTE
3HE, HEMAHFELR ENEOFE (Language of learning),
BETHEEINGE#HZ2ED L 720D FFE (Language
for learning), MFEMNIBMENDLT 7 T4 T F5—=>
7 DSk (Language through learning, FF&E%5[\WT
Hb, HRERET, HRERTLE) IZ0EHINS,
BHMAF VLR - MR- BEHHEVWIERZF N

(Lower Order Thinking Skill, LOTS) &, 4#r - &F
fii - Bl E VI HARAF NV (Higher Order Thinking
Skill, HOTS) %45l LE#T 5 Z &k oNh b,

BEETRETHD, BEETLTED, FNOLO/ME
OAEF R EICE Y, CLILIZZHMIZERS N TV b,
HARTIZEEHETO—RE LTHER - LE2AERICY
B oralELONL5E (soft CLIL) 2% W75,
-0y X TIREFEIFEREL, HREEZFRETS
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TERFUHEFIMIEALE 5 605

I HFRYR

WA (hard) DEAZEVH, HRAHYV F2T5 L - ¥
TNAD D VIFRERBOR~OMAART S, HIE
(light) TH o720 B (heavy) THo720, K
#Y) o 72 —EB5 (partial) 12 L7z 0 BERI4{R (total) 12
L720, BARFEZEZM 70 (bilingual), HEFEZIF TR
720 (monolingual), % EMA LRI A THEHY H b, &
DXHHRcy, CLILICIRKEZEFERE LT, ONE
P LFEREHOLEL L1, QOF—k U T4 v I EM
GHTB, MRk, Web site 2 &) oOffiHOHERE, (333
2T Th EM, By, HE ERPHE) 12X 51EH
oM, kxR LNV BES (KRS - B - B -
ST - BN - BE) O, (5)% A7 OZH, (6)FIFR
B (R7T—=2, ZV—=7EY) OEH, (WNELSHE
DM TORY CEROFYT) O HE, (8)R LI -
FRMEOEFZDOEA, (994 DOERED/NNT v AR W
WAL, FEAFLVOIRE, BhbeEns,

B, L1 (BEFE oFHLIBEEMICTETHS L
LTWwaAP, WERIZK > TIIEEBGEIZLI 29 2 &
PHBENRERLFENREIODHY 5 5. WELEDFHEED,
BHEICI o TEBEDHW T SHE2U YV EZ, ¥8E
PNEZHRT L0270, FBHEFREZRERL
720, BHLAZVT B, $72, CLIL I3EASTHAD
M2 G E LT+ — LT v IR T VLA VA =3
VIUTEBRENHONETRRT S 2 L 2T 525,
COLELIZMHIZLIDH D, TFEORDY TS
T AEMRIZH LFEATEZ & R MEFRT 5 plenary 128\ T
BEENRET LTI, SHMEZZAL D, H
Loz, MHBHELD» o720, 2BV, o
Ef%E Lz eV EEn s, T2 THEHEBENLL
)LD D, BRWICH BRSPS HEEZEAL,
BoAELMERG T EEFHETHERELTTARZ LS, ¢
WIABILH D,

72721, HWEFHOEERX L L1 o BEK D=
RN AHRPE SR IR LSV L NVORAA F
VEETLZbOLEN, BATAZ L&, HMITLY
BRZLONPLEFLVEWVI,

4. 2 CLIL DBIER

CLIL D #MER DL, 4C D95 H DPI% © Con-
tent DFEIFOMEED L LIHEFE D, W TIED=ZH
B, 2% Y, 57 Communication, X% : Cognition,
Ak, 14 E © Culture,”Community (V5 &7 A 7 OVER
Do §ATIERDT L= LT —21%, B - o
R © Presentation, 1% #H D WL : Process ($H % i
W . Practice), B Production & W) PPP @ =B
BOWMIIFT SN, EH1, ThOEEME L2 5
¥ (scaffolding) DIV TH L L X2,

F#IC CLIL THH STV 2 013 HE O BEE 1% & 3
BCREUBET DI TRV WS WA TS Th b B
T BB NE O & BRSO R TW IR — M3
Bh, B —kr T a4 v 2 REHICBWTEEICER
LU L WRHFERPEN L WIS L, SFEmENATO
PR—= MHBRER Y, FOEKNEEE L TORY%
ENGZBNREREIC RS, BFEOMBEEELrE=F—L
BALZOHTHZ 2LV Tb b DA, BMTERR

WCFDOHICESE 25252 L EESND, ZORE,
ST T XA PEEWE, F—U— F3P, HiE-
SCHEOTER, AT TR EBREE, R, BB
PAb R EAZTF S 5™,

4. 3 EERBEADOXLH]

R F B [ & RE) ] O % Do Coyle &A™
9% Creating a Tool Kit iZHTIZHTARS LHiEFE1 D
XX HRBESH . CONFIIMEEE T TOMEE [54%
OB 2025 EL, TEENENRLHHE L
4, BARRYICIE, #ariEsE 5 2 L TR O R0 —
DOWST BT 2 L) [RE)O AT 1I2H 7258857
2T HZET, AMWBHEESTFIZLZLDTH S,
W L ICERETRENAE LY L S HMICEF SO L,
WAt L7zo BBEIC X SFILEICMHEZ 2 D DT TR
ZhiL 72

4. 4 RBE

B O MIE S TN AT T —BNBE e BRI
W& S W IEER I L3 ofER o b & THRETL,
FEEANOWITICR LD, BEL TV IR ERET 5
VENH D, T2, TDXH %Y INAERDOATERE &
LT, $bY)OHHE &)L XAATHERELEL,
AER NS ZRY)BZ B0 TH CLIL OF ¥
A MZIRIRERH B, ZOHIZOVTLSHOET
Hbo BEDERHEHE TIZSSH D—B & L TR
xR FETRETLLVIBBHLDOT, Thd e
FHE L BLEFIZ AN 720

5. T &8

CLIL Tool Kit OB R I B EAE OIS % FE &
L, Mz EELs2HMEE I =T 1 28O
Y B0 LIFCwab, HEBRERELT, T2
BB E O BN E LT, HEFIME LTORY HA
WHBZILL TV ELWHARTH S, FHEHEBEICELT,
CORIFYUHAR—NVOIEREEH) 2T KIIBEIC
HBOZFITHY, SHBESIARZEDOTVEZV, 72
L, YUATR=NVTE SHEER LIV Z, BHFIE
RICERT 2RI OTEL, FHIROBATOH
BT - ST 5IHECHREVEICEET L4
Bdbo

#H OB

BRI O HITIT T ERFE L B T REOB ORE
MIREED D o 72 2 EWENT, TERFHE BERR
SedE, FATERR S ERABR fUEES A, NIED
PIAR (i#t - EEEE) Valerie Sim S A BHFEICAR D
F L7 BEEEKRYE BAUL—HE, TEREUFR
i A, W OTHBELECETREEREROA
TR 723 F L7z AP Tl 72X 912, NIE
Singapore @ Tan Daniel 5542, Tan Aik Ling J64E, Jen-
nifer Yeo JGAIIIMKAGER 22 T ORI W Z 7272 T
WEFT, TTRRHOEERL £3, AWIEIZFIK 23
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Yt & il o 7 FHR A BOE 1B S B iSRS HE O SRRET

~25 4E JE O RL - 52 fli B & g 5E(B) [ 1 — N1
R ITHIE T 5 WiETIT ) RUIRSHE 70 7 7 208
%] GREFRS  23300280) OWIREZZITTITbhd
DTF,

figg 1 FBED S/INZXDH
HUX 15 LOEE | BHEERS X OFh g ST )
72D DOFAR) - BEEA F VA L
GLOBAL GOAL: Develop scientific & language skills
for experiments of science though English
1 *xFBEAA ML [&F LIRS
TITLE: SOUND AND FREQUENCY (PHYSICS)
2 kERATBIEELAI k2 ~ 344
English level: 2nd or 3rd grade of junior-high school

students
3 % HHEY Aims

OFFhIC XL 258 GHOMEY» S LEMEEDE L D
FT) IZENXED  To help learners get accustomed

¥AE3 %  To operate instruments according to a pro-

cedure manual, if necessary, only recalling memory

ORBERELZEMLCidst3 5 To take notes on
results with configurations smartly

OREZHRIER EBR R 2 IR XHTHE TS To

report operations and results orally or in writing

6 k%% ZHRXAFXIV(Higher Order Thinking Skill,
HOTS)

OFHLEHEE LI LERHANY - SLHROIER %
R, HLWVIFEEEHA TS To make sure of set-
tings and readings from comparison of results with ex-
pectations, or find errors

OMERREITIC, ROBELXEZEZTEREZT IO

To proceed with experiments with a new configura-
tion complementary with results

OBHBORRLMFAEBRE OFREZ LR L, MHENE
B, 20 H%ZHHET % To compare his (her) re-

sults with collaborators, find the difference and con-

to experiments through English, from understanding

sider the reasons

explanation of the procedure to summarizing the col-

laboration

OB LEHE, o\, FELYHAOBRIZE, T H
% To realize the relation of sound and rational
numbers, or the relations of music and physics

OFE#R W EIIR DA 2o THRE ORI D
EHBMES5L9129 5 To help learners understand
how to produce sounds with definite frequencies using
a signal generator and tools of frequency display

OBBEIEFITE (HIVITEN) E0EHI KL
SNLD = KEEE% To feel lowest or highest
sounds

OO oOERARHAL L, FHEEtE oMfRE
RERRICE# &85 To recognize the relation be-
tween ratios of frequencies of sounds and musical in-
tervals or harmonies

OZ2DEDOFEBEROES &) 7Y & DORRE ARERT
ICEBik &€ 5 To recognize the
nearness in frequencies and beating produced by two
sounds of definite tones

OFFEIC L ZEa3CE - HEBRICOLDVLHEEN L
PEICID #lEFE S To make learners tackle tasks
which will motivate learners to write a paper or make

relation between

7 k% XMt /HR (3rd C: Culture/Community)

OFFFRM L RICB T 2 EBROER L BRI 5

To understand the meaning of the experiments in
the science-historical context

OrZua— "\ WVHEHEIZ L 2EHEZH, HROFASE
RPHFEOOLNY RS To use expressions under
a global standard, and try to find the connection to
world-wide research and education

%% FEE (4th C: Communication, D~®)

8§ x%x%x OHEMABELLEOARNDETE (Language
of Learning)

OWNFEICEb A WHOHEMARE (F0owEs, K&¥,
T, WHEEEE, W& Obligatory vocabulary in
the field of theme science (e.g., pitch, loudness, timbre
of sounds, audible frequency range, ultrasound/ultra-
sonic sound)

QMR Z RO 572D O HEHEDH 5 i3 HE O HE
(B - B4 wh - N —F=— - TRLCERHE
Related-field or daily-life vocabulary for enrichment of
understanding (e.g, music terms as tone, tone name,

scale, harmony, interval)

OEBEELH MDA E TN T 21EEEERR
kD7D DFEH  Vocabulary for calling names of in-

an oral presentation in English

*BEANR 4 IHE (=4Cs)

4 %% KNZE (Ist C: Content)

OH#ET 2 HELMELRRT SO DHE Vo-
cabulary for talking/writing about related daily-life is-
sues

OFEBOE R, ERoER, ARLtERIT2-005

Vocabulary for talking/writing about the back-

struments and their parts, reading operational guides
and taking notes of results
9 kkx QBRECHEIN/AEHNEZEDDILHDE
5% (Language for Learning)

OFEBFMIIZET b N A1EEDFEH Vocabulary  of
procedures in operation protocol

OF MR 4G R % Wy R B E L AR L, BELRD
BIET 572 ®DEE L) Language of confirmation of

ground, meaning, and theory

%% EB% (2nd C: Cognition)
5 k%% {EXZXFJIL (Lower Order Thinking Skill,
LOTS)

OFMEF I, BEREEIREL LT, %

procedures and results with collaborators and make
corrections if necessary

Oz b MR LMD T, BAROIRICET
5k Vocabulary of precaution of possible troubles
and hazards, and directions in emergency
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TRERFHE I IEALE

F60% I HEHERER

10 k%% QEBENICEMIIhZT7IF1T7—=>
JMDEEE (Language through Learning)

OFEBOMATICAHLE BV H S L EICEFNEHBHLE
R34 5% To explain to the teacher what is unclear in
the procedure and ask him/her to support

OFEBGFLERICH O 2 RERHMMAA O NI GE, #
Fi OIWICHE R ERF L F i3 % If teacher
found an apparent mistake or misunderstanding in
notes, discuss with collaborators

OFEBRE RT3 2 B0 2 B L IR 72 Bl %
#E<{ To write a discussion scientifically and describe
personal feelings induced by results
11 % 2BOBKRE Learning Outcomes, DD 1
FTICRDOZENTESL

O Es] twHHEOWELY, REEL VO EEN%
8 CFE B4 % Describe the pitch of sounds in terms
of frequencies quantitatively

ONEZ RS OEOIREBHPAICOWTHHAT S
Explain the frequency range of audible sounds

OREHESOREZ MV, —EDRBBOETEZE ST

Using instruments like signal generators and DMM,
produce a sound with definite frequency

O o0HFICHAT A EHRE L IRBEILOBKRE FHI$
% Expect relation between an interval of two tones
and ratio of those frequencies

EHLVEIN—EZ BT HVLOPDOED

IR 2 P45  To expect a ratio of frequencies
for tones which consist of a scale or a harmony

OZOoDEFEPEIEBEICHLEED [940] #F

#l$ 5 To expect a beating if two tones are near in

frequencies
12 * FEORE (B, BRKRE, 530EFA

ICLBFHEDOESR) &I

X ™

(1] °PHL20~22 4R B2 Gl 2 Boair i B R 1) o 3
KROFLEEFRBGEIE [T 55 HDORRNMIT T
HEHENOHEGEEERORERE T T 7T A
[FKon the 7TAZ] I2LkB9 I THATFTITD
BB TRERFHE S ZEBEHIE 2011 4.
http://rikai.jst.go.jp/miraisci/final
pdf/h20 chiba.pdf
(2] MA@ - BEZ - ) LRE W THEAER
HEEBYE N & 2 o B t— R O R A HE R
ZHBFICANT], BAEEOH [V R —V—
BB OBEHRE] FEARA— I LRE #E5)

2010 45, HUPEAE AL,

(3] I ERIBE - FFARL— - BIE - BHAREL [P

HR—=NVOEE, FiZ, A M) =3I V7220
BHEEREBFEERBRELE vol 1 pp.
39~45, 2011 4E.

[4] REFWDHEEN (OECD) % EMLR ER

[PISA AN S RS, TXLE - HESE—T v
TEHETHE] £7%, 20114, WAHE.

[5] YA -Fary -Fxv & [V TR-VOEE
LA NI T Y —IZET B AR TSE] 2009
G RES ) T

[6] http://www.nie.edu.sg/

[7] Tan Aik Ling and Jennifer Yeo, a handout (pri-
vate communication), July 2011, NIE Singapore.
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