I B REFEA Y % = 7 LPHREATSE
2020.10 Vol.37, No.1, 20-30

1Y 2 OBMN LR HE 253 5 PBL O Hb BT BHFE

— ‘Problem Based Practical Activities’

DOHEH|ZBLT—

Ak AR - i B

AIFIETIE, A F V) ADOHMIHPEERE (A- L)L) OEHEICE T 5 PBL OB TH S ‘Problem Based
Practical Activities’ DT Z24TVY, TORHREZH LI L. FORE, ZMORHE LT, RO 5 HEIH
Lhdipolo. (DREEEZE® LT, EEMNFBICEEDH 2 FHICOWT, I8 g L TV D& R
T 572012 THERBRRTOFERE] BSBRESN WD, (2) £EICHE GRE) 23, BECHENS D 122780
A (T K> TR ENTW . 3) EFfEIC, MBEMROTZOICHEREROFEZ 7 NV — T TURSET

W5, (WIS 2 FEORENTE LT,

[SET >— b | ZHWT IMHEOER), TBEMOmMEE ,

FHRALEDHDL I L] ITONT3EAHIIE TS, B)REIC, MEMIEBORKE L L TERSFIE

OfEREFE LDV A— FEERSETWD. AT, ZOHEHMII,

[REfRREE ) oY A 7k [Ty

=7 NEB | ORAT v T7OMEDRRAZHRY ZETCEmBINDE AT Y v o PBL Th 5.

(F—U—F) BHPEEHLE, PBL, B, ¥V A

1. FUBHIC—FEEDFFEETHZED B #—

TSR B R B ) O BB B\ T, BR o A AR
LT, HROEY - BlGIcMb Y, BRO RS - x5
B, RiELEZH o TRIZE - EREITH) 2L A@EL
T, HROHY - BLG 2 BLRIICIRIE T B o 0 IS B e
OO BRAEBIETZ LR ENTWS CUEbRby
4, 2018) .

TENHER, /NFAE, P, A B ORISR A%
OB E S O UG R OB R TR IZ SN T (&
) J (AT, ThR#BEFEILER] £32) TiF, &
SRR DN T, BlEE - EBR-OHRZEM 2R TEBY 340 IR
DANBNTELT, Mk A RE L8 L 2o T
WHREDIRHRH D EBRTND (TRABHFHES,
2016) . XHiT, [HRBEFRSER] <1, B
B R DRk A IRRE R IR T DT 0ITA /) N— a3 v
AR ENTEY, RIS EEEE O KIS
DHWBEBVLBEEHINTEY, KERESTHEILTND
STEM #BENZD—FITH Y, STEM HEICBWTIT,
R DT 0 Y= 7 MUOEERER SN T

WD ZEIZOWT, HRAEICKT DRI FE o E
EHMMEERILLT2bOTHD I LEE2BRITND (F
REEFHE, 2016) .

7o, [EEFROFEEEEE Pk 30 F47R) MR
AR PR T, SEYREMBEOME LT, &
BN EBLEDICERTREFEREOA A =T,
MaHNTRITWD CERRTE, 2019) . Z0K
DAL, FEEE (LT, REORRE] &35) 2o
WCORENTE DD EK 1ITRT.

R DB, Ty Mo%¥E 3, PBL
ELTHMBRTWA. PBL ICBT 5547058 L LTI,
BEEROHBHEIZBIT S PBL OFEEER & LT, B
Fr - RETF (2017) |2 & 2 MEFRAEMITB VT 1R
RGO A RERE(ED Z & 28 L Lz PBL %
TR L, K AEEOBBHI I 2 B - B L OBLE S E
DR A BN LIFgEe, 1A (2018) 1C Xk 2 m%
AT BN T & TASEE %1512 Instagram Z{5H L
THEMRIS & 6 &+ 5 PBL 217\, TORERND, 15
LBREFERICOWTHLNC LEMIERA NS, L)
L7 s, ESLE@FAFZEET (NID 232HE L CTu 2 540

FLIRRISTILRE S *2 IR KPET 75

Study on Teaching Materials for PBL in Upper Secondary School Chemistry : Based on an Analysis of ‘Problem Based

Practical Activities’ in UK



A X ADBIIPFLFEE T

— ‘Problem Based Practical Activities’

_ B FAREGI KT DR &
<
L L

i REORE
_( ﬂ:@ L @g)l{f'ﬂ;
-
i
% EER Flj 0D 37 %8
7
i B - EROE
2L

HER OB

H1 BE-gehzHFO-ONREDER
CUBRE, 2019 26 LITHERD

i SCIH B ER Y — B A Td 5 CiNii Articles 128\ T,

[Problem Based Learning], [Project Based Learning|
F7EPBLI ZME T — RE LTHR L2 b Db
BT DEEFFIIR LN Tz,

Z T, AWZETIE, @EFRALTAICR T 2RI
EE &2 RS DO DORRERL DI, AFY X DO
BRI P B (A-L~UL) OILFEEITB T 5 PBL O
#MT&H D ‘Problem Based Practical Activities’ 204347
ATV, ZOREERAOGNCTHZEEERNE L.

2. MRDAE

PBL (25T, Problem Based Learning & Project
EWVIZOWTHEI#ELIT S, €0k, 1%
UA® STEM #ELXMET 2 DICHRLEN T
National Learning Centre® o e-Library 75U L7
PBL O ##4 T#% % ‘Problem Based Practical Activities’
WZOWTHI L, BMOREEHLNCT 5. RIT
‘Problem Based Practical Activities’ & [{RZEDIBEE

DBE, KO PBL & OBHRICONTELET 5.

Based Learning ®;

3. PBL

BT % PBL OEMIBIY 2058

DR AE LT —

PBL {2/, Problem Based Learning & Project Based
Learning ® 2 ONBHFET H. TNENIZONT, 1E L

(2016) %k - RiG A+ K& B (2011) 26 &ITHEELY
5.

3.1 Problem Based Learning
Problem Based Learning TiX, A#1X, /N7 v—7C
BRI D K2, RIE AR D 72018, AER D~
T LEFETL N, BT v T—F—L LT
EElZRT-L, K2 ITRSNDFEHDOY A 7 %18

THEEDOFE %1895 (Hmelo-Silver, 2004) .
R
FELEET D
4 \ PEIREODRLE - 5747
(REANLTS
N\
RIET DERAEHERT 2
X B O
HLVERR AR TS
A &
FEIES

2 EREFERFED YA
(Hmelo-Silver, 2004)

1% - (2016) %, Problem Based Learning % I [ijEfi#
REE] EBRL, UTOLIIZERLTWND.

TR ) LT, FER CEE T 2 B
TV A OfFRAEE LT, BAEL E R LR R OE
15, FREMERICBET D CRES 2 F AT 5578
DZETHD.

F72, Gk (2011) 1%, ZOFEEBRIZOWT, UT
D EHIZIRRTN B,

FOREAX— NS
& V& oL OREITh,

Wik, BRI TARRME
Z OREICE Y T Tz D1



FRE AR - NI S

X, B LD O M AR RE & R T D IS & R
L5ZEMMBLINLGLITFAEINTVD.
()

EY, I —T THEORENHIERTE 5 FES
WL, £I06ELNLMERROT A 77T,
TAT T EERDT-DIUT & F_RILR VDD, BARRIZ
lZAT O LERHLDNE I NV—TTHHLED. £D
%, RHENZEESWTEBIZATV, B b THE &R
fili, WAL, ZNEFBIZT 4 — KNy 7 T BT
HEETS.

L (2016) Ik D TRIEMRYE] oEFR, &
fRZEE | OV A 7 ERLER 2 RO EDS (2011)
O [RIEfRIEE | ORBICOWT OIS, AT
i, TRIEMRE ) 2 TREAZBE» S FE P BED
HLOTHY, ZN—7THEE T L, BREfRR D701
VERIEENCOWCRE L, ZOFEIZHE S\ TigEh%
1ToTct%, T OIEENIK$ 5 A CFHMIi 217V, TEENIC
TA— KRNI FHLWVWIFA T ANRRLNDLFEY) &
2 5.

3.2 Project Based Learning
1%L (2016) i, Project Based Learning # [7'm
=7 MEE] ERL, UTFTOXIICERL TS,

[FnYxy MEE] &%, EHRFUCET ARRTE
MR BESCI W, A, 7a Y=y b & U TR - B
FELTWSFEEDZ L THD.

L (2016) 1%, ey N¥EE] ORBIZOWT
X 3 ZRL, TOFEREIZONT, LT X Sk~
TW5.,

TuY =l MT ==, T S SRS, RGEL A S
TC, BATHIRED U B a2 — AT 5 . RIEMRR LT 72 sk
REREFANFEHTEL, 2 OLERESLEREIC
Lo TTF =2 bIET D, HAFERLT =X o Lok
ReSEXATEZEEZITY, REFIEME L THEET S
TeDITRRET12D UR— b aE N T2,

L (2016) 12k [Fuvr F8H) OEHRSE
OREMZR LK 2 ROEIZOWTOREM S, A

RTE, 7uv=s MR &, [FEERICET 5 RE
M5, B AR & 2T, RIBRR D72 D7 — 5 2 I
L, 6D E2 S LI L TERL, RZICU R— R
REIL EORRD RS DFE ] LiRx 5.

ARZET A

=Lt

T DRKTE
\
fiFERA & RIRESCIIV Y « R A N T D
\
FATIEDOL B a—
LIRS, 7 — & DIUE
\

[P St

\

R L LTI BT S
G+ U A— 155)

3 TPz HREEDATYS
@, 2016)

3.3 IMEMREE LTI 2T  DOHEESR

AF31EC32HITR LIZmikE b &g, TREEARER
FE] L ey MEE OMERE LT, BITIOR
TEAETONS.

=9, TRIEMRSE ) <, AECHER 52 5T
WAHDIZKI LT, [av=r b8 Tidray=7 b
T—vDLET, AENAOMBEEZRET D RN RRD.
SF Y, [ [HEEREREE ] I, fRk3 2 BREDHHT I
YXoTREESNAN, [Tav=y EE] TR+ 2
RN EEIC L > TREIND. | LWV oTo JITBWTE
7o TND.

Fiz,  RIEMREEE] i, K2 1IRT L5 ICHE
FRRIZ BT D FHWBEEIRYIEY, FHlT 594 7 0
Rondp, [Tavzy MEF IZIZR LRV, L
LA, [HEEEEREE ) CIIEEOMREEEL DD 2
LlItEEFESTVHEDIZX LT, [Tev=r N8 T
FEOBEERED E LT LT Z 2Rk EEL
LTWs. %0, [ TREFREE] CI3eE omiic
\ABEINDLOIKL, [TrY s MR TR E



A F U ADBMTEFHE I D PBL OFEMIZBIT 2078
— ‘Problem Based Practical Activities’ OZFf|Z @ L T —

PINCESREIND. | LV RICBWTERZRS TN 5.

[ REARR 78 T, fRIR 2 REANBMIC X - TRE
INDN, ey NEETITMERT D BN
Lo TREEND. | L) me, TRIUEMRTHE CITF
HOBRBRICEANEINDIOICHL, [Fuvz=s
B CIREEICESANEIND. | L) s, T
fRRFE ) & T7ay ey ME ) BT 5 2 DOMHESR
ELTETLND.

4. ‘Problem Based Practical Activities’

‘Problem Based Practical Activities’ 1%, 10 O#hf
MBI SN TWD. 20D OEM OMEL L 1ITRT.
ZOEMIE, AL (16~185%) DEfEE R L LT
ER S NI B ThH 5. BEHE, 25 (120 4y) TH
ENTE D LTS TS (Smith, 2010a) .

IHENE, TEBRFTOFEEME (Pre-lab questions) | ,

[1BEE + 285 B (Hour 1 +Hour 2) |, [
YR — bk (Finalreport) | DIEIZEITEND. F9, &£
FEIE TEBRATOHEE ) (B fETe.  THEBRETOEHE [
T, R 208 U CAEREDNEENC B D & 5 FHHIC
DONT, IR L TV AN EHRT D7 OICHE S

&1 ‘Problem based Practical Activities’ D

NTWa. iz, T1EEEHE+ 2FEF B OIEBIRTTHON
L. T, AR ET THRZEOKES AR Sh
5. KT, 32D N—TITHT b, EREND T —
TNk U TS U CBITE B A B S LD, BRI
TN—TNTiHELAEWVEITY, [ZRZEDRIES) IR En
TRIEA RS B 12012, EDO LX) RERE L, (%
LZONRET D, FHELAVORENTE LT, ¥ 41w
9~ [SET >— b (SET sheet) | BV HILS.

AR, Zov— AW, TRTEOER), [BEMm
D), THRDZUBEOHDH L) O3 HEEHIHET
Wh. FOHk, —rELEICLEELAEWE L, MER
RO ODRHRERET D, TD%, %7 NV—71%, B
SRR DIEEYC Y fite. BRI, Z7AV—7RATHAILT
(e U AR — b 2ERT 5. [HREVFR— %, B
EHLOIEEEZ S LI LelEELERI L0 L, B
W EEEERT D Z LIS T AEEOHEEZRED
L0 ESH TS (Smith, 2010a) . U A— iz
L, RN R INTREO T XK 55 2 &5l
T 5. UAR— ML, REILFEOIEBOMZ & 72D X 51T,
BEHIT Lo TRl S 4L, WREIOTEBIOffZ L7225 K1
TA4— KRy IR 26515 (Smith, 2010a) . FHl<°
74— KRy 7 OFHIZOWTIEE L EN TR T

Ul

i~

(EE1ER)

w B 4

wO®B A %

RE 1 : RERE DA A !
(Problem 1 : Carbonate rocks! )

AFEICIT, AFREORREDER DY T ARE2 HE. Fh5 &I LB D rRe
BOBND, A E TN DR ET HIEBIE(T).

MIE2 @ /hS7eEIR
(Problem 2 : Alittle gas)

HEL, avta—ZI2kb v I alb—ya AN T 2RBHDE S OKRDFREEIT.

R 3« et
(Problem 3 : Cleaning solutions)

AR, STREOEARIE T OMEA G2 5D, WM KTE LIEARIOBIEH B, HiEFEEHA
OWHHEFRIET ) 7 LOREZRRGES 5. £Te, filitk & O, ZORBADBETHE S
WS S IEEEAT .

R4 . 7 va—LoFis
(Problem 4 : Alcohol detective)

R, 229004 vy IOV TR 2 Bhd. AETENLLESDEL, EEhb T La—L
IR0 T Z0%, S8 LIERFOIROESS, HZ 7 ABOI — RV AMIGOFRERN D, Z07T
IV )VERFET HDIGENEAT D .

M5 a—2 T —27 ORE
Problem 5 : Coursework conundrum)

HLEITIE, RS ENTWVAREEIROY L IANG 2 b5, AT av /57
4 =L S TEDY T IR G END Z L 2GR, Dk, VoI NERERA B20HI
T AWIEAE L, FfESEC Lo T LA R ATEEN 41T 9.

RE6 : BRI L DI
(Problem 6 : Acid erosion)

BT, AV VT a—RIp EDRBINTEENDIROIRE & pKa DiEZ KD D120, HEHE
a7 0.

RE7 3 v kot
(Problem 7 : Iodination inquiry)

R, T b 03 AUSET B IR ET B0, RRHUNCET BIEE AL ST
7o & X ORUSRHR R~ FERA1T 9.

MIRE 8 BRI DIREL
(Problem 8 : Compound confuision)

HERETIE, 6 DOIEEBG I TV ALEMID ALY T LOT—E2 B2 615, A&
B, ENHLOT—2 LEVTIEIC L > TR LR D, TN eT—2DOREEIT.

RO : W7o\ R
(Problem 9 : Cool drinking)

AR, HET =T L LAHRT B = U AOBIRE R OEN S DMiE R 52 bivd. A
TR D LEM, il Lb EL LM 05, 20k, [T DTN
T, TOEBREZRES DIDICTIREAT.

MiE 10 : BEDOT%
(Problem10 : Patient prognosis)

EREIIE, BEDROY L TIANREZ 505, UK LT, Zva—A0EEsR, ) Fuig
#k () $EEDHEEREITH. TNOORER L MAFT LV a— VBT 2 A a~ NS5 7 4
— TR, BEIVEH LT FR 245 D153 AT 0.




FRE AR - NI S

FAREDEH

(Summarise the problem)

BEEnoaTE% AU BEDHHZ L
(Existing knowledge) (Things we need to find out)

4SET >—bk  (Smith, 2010a)

2, THRZEDKIESC ) TR STz M U iR S 41T
WEMNME IR EDENPBFE - 7 4 — Ky I REZ
LD EBZHND.

LUFClE, ‘Problem Based Practical Activities’ D
BHONFIZOWT, RINLFFE LT32MY EiFs
HUZIHTT 5.

41 THIE: REEDER ! IODH

ZOHEMTIE, TEBRAIOEEME LT, [FaZ
A4 b, AKAE, v— K7V A, AI VT A FOER
531, TEBORIEE & B LR EN: &, BUMRY
L EEDORISR], TR, REE~ T, REER%Z
ML 7D R7- B o2k, TSR D EG iR O FUSC
EWV o B MENAHEE LTV,

WIT, EEICIT TERZEOKIE MR END. 20K
BEXCTITES, HEPORSNOOERETH D Z LR
END. P2, RO 3HEAEICEEL TS, 18H
%, FagA b, AGE, ve— R A b, AIYVIFA
NDOASDERE, KEAOV T AERAOCTHIT D
ZLEThBH. 2HBIE, v—FKraVt A, AIVFA b
WZBWT, ZOMEEZRDLZETHS. 3REIL ED
LR FETEREMS, BT OMEEZRDIZON
IZOWTDOYR— FZfERl L, BHEHTLZETHD.
AT, ZOERBESUCH LT, 4203 b a
FA N, ARE, n— I a¥ A~ AIYVFA MNERS
O, =KoY REAI VA MTEBWTIME D
RODIEMEATH. FDOEOOERGEETETHIZ0

2, AT TEBRATOEEME] 2EHT 5. AT 135
BRATOEEMME) kW<, [Fagq K, AKE, a—
KrathAh, AI VA MOERS] IZOWTHES
5. ZOWEIZEL-T, 7aFA b+, AKE, e—FKrn
PA N, AI VT A SRENEIRIEAKET MY T A, K
BNy b, KRR~ T, IREEHEN A By & T D &
WO HRES D, Eiz, [REE~ 2, REEHE 2 N
L7z tanZEqb) <, TREBEKFET NV UL, REBIL
VU LADOBIIKIT HREM) 7o L OmEE, TEBRATOHE
BRI 2@ L TEELTWS. 2D, A
BV TR, FORRICE RO ADZE
WHEBTHILICL s TEARRSTBND & DG
ERETH. Fl-, m—Fra¥A AR I VA POl
FEIZOWT, BANMRIC L » TARR L “ELIRFEOE &
EHLEICROHZENTEDZEVWIRIERETS. £
D%, AT FEREITV, ERICHWIZHIE, EBRORE,
n—Rza¥A hRLRI VS A FOMESHE kL E
LD U FR— MEERL, 1RHT 5.

4.2 THERES: SR RIDDH

ZOHEMTIE, TEBRIOBEEME] L LT, HEE,
WAL A A, WREESERRA 4272 EICBIT 2RO
b¥, TEFRLAKE(LT NY UL L REESRRET MY
UANAERT D EEORIEAY, [RHEEFERBET Y v LA
SBELARFEDORIG] & W HEMENHES LT
L. RS, TREEESREET R Y U A L @R kSR O KOG
IZOWTOBEEMETIE, Nk L kifER T b
U LRRCWERTRIGTHZ &), HEfglkE LR
HEFEBRT M) U LAORIGTIIBENEL L &) Y
DA TERT 2 HERERHEE TN D,

WA, AT TRZEDIKIES BMREREND. 20K
HXTIEET, BRI DH LW IEER OIS S ER O
72Dz, AL BB N2 BB 6D, EFE
OB & A D BEE I O BEERE ) & etk $ B 721z,
WD 3HAEEL TS, 1 AR, Bz &t
3ODWHIKIZHOWT, ZIHICHEEN D KIERET
D LDOREEZRDLZETHD. 2881, IKEDOK
DI, VK1 g b=V ICEHEENLREERBT M) U
LD ERFE TS 2L THDH. 3HABIL, ERICET S
UR—NEfER L, £HT 52 & THDH. T4RZEDKIES)



A XY AOBRIPEALFHEE BT D PBL OBHIZBET DA%

— ‘Problem Based Practical Activities’ OZFf|Z @ L T —

Wi, RIEANRDAAMNC b it OBk 2 5 e 3 D DB
R &2 DOfliks, NERPLHINTWD.

AGEIE, T ORIESC A ST, PR IS E F A D ol
BT NI U LOREEZRDDIETHEITH. £DDOD
FERFE A SLRRT B 721, kI TR AT o S RS
AT . AL, TEBRITOBEEME (20T, i
FRAl kSR & R FERE T N ) U ARE UE B CRORT
Dl Ntk REHEERT MY U AORIGT
RN/ EL DL L 2EE LTV D, FBRTIELZ O
ZIEAL, WEBKEIC L DMERBREZITH. LT, %
ELEBBORBEZNE L, WHRICEEN 5 REESE
) N U U ADREERD D, I, RO & PeidiK
DONFENS, TPRICEENDREHEFB T Y A
DEREERD L. ZO%, TOMEEEROMBKES, Y
iR 1 g 2B D RIHEHEET b Y U LDl IZ DN T
RAET D, mBIC, AEEZINSONEEEROTFIE, E
BRI L & BICRER L7z U N— R &2ER L, #’HT 5.

43 TRAREQ : A=A I DT

COFEMTIE, TEBRETOBEEME & LT
VHNE— TR AX—, K H L E—DER],
(AT = ARMIRT VB =Y LD 2L
E—o& ], 1210em3O/KOIREZ40C EH ¥ 572
DICHBEIREAE ] b\ o EERENHE STV 5. FF
12, 1210em3D/KDIRE%40°C EH SH D572 DICHLER
BB 25RO BB ETIE, BIE VS T AOYERT
ZNE—=RE2 BN, TOMAES EIZLT, [210cm3D
KOBEZ40C EFH- G 57 DIZH Bl o A
DEE] ZROIETND.

WA, EREICIT THRZEORIES ) PMEREND. 20K
HXTIERET, HOEEOH LW ZRET 572018,
AL BN SN2 EMeZ OND. KIS, REDRD
HEEEY, [543 LANIZ100em3 DA DIREE 5°CT
F2ZENTELMBMORE] ThDH L, THEBIL,
BSOS & AW TERA A B HT 5] T EPMBRHILD.
Fiz, FTORISIZHER SN 53 BMEERCL 2% 5
JEL7ZRRZET) e b D TH LD E D ERETT DN
bHZENBAOND. EFEE, BEORFHOTOIZRD
2REKHEL TS, 1 A8B1E, KSICHAWLHEM EZ0
FHEOWETHDH. 2 S BIX, KIGIZHW DI ZRE

Y

L7izBiH &, EBROT— 2 2R LY R— MEEKL, &
HT2ZLThD. THREOERE] T, KENE LS
Zh, WEANCHWLER OB E LTI =7 4
TR T VBT ARDHDH I L, FNENDKITHT D
VAREE, IR AT I TV 5.

BT, ZOERESTUCHR LT, b7 ' =T L Ll
TUEZUADEL L EKIGICHW D RE RO ERE
L, £, Z2ORIRICIIT 235 L FEE (LN ik e+
%) OBRERDDHIEB AT . 7, AEHLET v E=
TAEWIBT V=T LADEBLLEANDDNNRIET D,
FEDTZOIT, AFEFENENOIESL DL LML ~D
HEICOWTHET . {EHTIE, CLEAPSSY O —
RO—REFHSE TS, HEORERE S L ICHERT
LR T S T MTIRE LT, AR
OB R L KOKRBERET SH. 7, AHEEIEIFELL
B w AT 572 DI E R KOEBERETH. 20
BEICBE T AR A b e o 7oy, R T v
FEoULAERMIEDLEREBVIRTZLICEST, %
RIS EB/EWHT 5= DIEY) Rk OS2 A£5EM R
TR TEDLEETBZABND. Fio, FERIERIL, KO
K5IRTHEONHNLN TS, WIZ, AT TEBRET
OFEEE) 2IEHT 5. AL [EBRATOREME) 1<
BWC, BbI vy L& L LT, RELZ40C LA
SEDDITHERBAERS, OB v
U ADEREERD TS, AT ZORBE LRI L
T, R OIREZR 5 CTT DTN E AT L, D
T DI HERE(LT V=T ADOEEERD .

WIZZE OFFRIEIZ OV T, BREMROIERNR A @ L THEM
5. ZITHE, FTHRMEOMEICIBNT, B S

— R

100 cm3 DK AN Y Ol

250 cm3 B—J01—

VIR B RPN

E— =TT =L, BRA IR ETE SITHE
FHLNTEET

X5 EEREE  (Smith, 2010i)



FRE AR - NI S

WAL v E= 0 AOEEEMENG, 5 ®%ICHE LR
LA LT YT 7 2ERT D, D%, 5a%ICRA
MORER 5 C P50 HERE(T =T LD
BRE 7T I7NOEAMRD. ikl ALY R— MEfE
L, #’ET 5.

5. £

‘Problem Based Practical Activities” (22T, 43#
b ENEDOEM ORFEIZOWTHER L,  ‘Problem
Based Practical Activities’ & &H - 61 & B /e O DR
ZEOWFEDORELR, M UPBLE ORRIZOWTERT 5.

5.1 ‘Problem Based Practical Activities’ (D45
B ARITBIT DN,
Activities’ DFFIZ OV TIEHT 5.

‘Problem Based Practical Activities’ Tld, £3H®
W IFasa N, ARE, n—RKzadAg b, AI VA
FDOERS, BT 2N E—, T XF—, K
Mo 2N E—DiER] 70 L4 5 TEEBRETOHE ME )
MBEIN TS, Zhud, BEEEZE LT, AENE
FZEEOH HNEIZONT, +OICHEEL TV DEINE
IMEMERTHDICHES L TWD., KIZ, A
[BRZE DARIES ) BRSNS . Z ORFESUTHE e
LWV o TZHED & OFAEAAASL, EHN S ORFMmBTED
KL WS TZRNEICR->TVWS, ZOX ) ICEFESNE
M Z R 2 7218, AL NV —7 CIHENIY 41
F, ERPLECHIUEL, EROFEA LT D, WERE
ROTEE O LG T & LT, ISETY— ) 2V IR
OB, TBEMoOm#] , [0 EOHD T L
D3 REBHEIE TS, BBEFROIEBOREZITIT,
(B ) R— b OERPFHEE DN TVD. 2D U R— b
1, ERFIEORRRE, THREOERE IR En-M
EOTRTIZHIET 2 b O TRITIIER SR,

LLED S0 5, ‘Problem Based Practical Activities’
DR E LT, UTO5SBEHTE 5.

‘Problem Based Practical

Iz

- RS 28 L C, AENEICEEDH D FIHIZS
W, HAMZERRE L TV D & R 5 7201 TEERE]
OFEME] NREINTND.

AETEICIRE GRRE) 23, SRR B 0 12028 Dk
X Lo TRREINTND.

< AEGEIT, PRERRE O 7= D\ B A EER D FH i &2 7 L —
TTMEIETNSD.

- MRS BT 2 FEORENTE LT, [SETY—
b EAWT TREDZER) , B , R
LUEOHDHZ L] O3IREEHIFETND.

s RIS, MIEMRASEI ORISR & L TERGIESH R Z
F LY FR— b efFRSE TN D.

52 PBLEEE - RENEBL O DBREDBREDE K
‘Problem Based Practical Activities’ & PBLM& O [H
ZEOWRIE ] ORIERMRICHONVTELET L. 2 b DRER
%K 612”7,
TPRIEOMER | 1Z361T 5 TERERITHT D544 & 1 1Tk
T B O E LT, B TIE IBRZEDERIESLORER] &V
STARFBINRE SN TND. T 2T, EREICH L TRE
ORI B O TZRZEDUAESL | & 5 B THEEICRTE 2
ALTWS. PBLEOBIRTIE, MBEMAREZRMD Z LA
KDL TWARENRE SN TS RP IR ENT
WD END, [RBEEREE] %A 7 ki 5 T
BORYL) TS T DB D LN TED.
MERIEDIBIE ) (2B 5 TRAEORE ] IZHIET 55D
E LT, #HMTix, ISETY— b (SET sheet) %AV iz
FIED ) & Vo IfEBIARE S TWD. 2 2T
RSz TRZEOKIASC) R LT, AfElE, TSETY
— M ZHWTIHEOZER (Summerise the problem) |,
MEEEn ook (Existing Knowledge) |, [FH~% %3
D&% Z & (Things we need to find out) | @ 3 =1 H
ST L, TARZEDIKIASC) 1T ST iR~ & M A 5
ESH TS, PBLEOBZETIE, [SETY— h) @ TR
OEK)] IR TRINRE L 725 TV D IOV THE
RSED L L BT, TBEAmOmME ([ZRBWT, AfEDREHm
DHFBAERR L TCNDZLnd, [RIBERITE ] oY A
IR T D TERELHRT DY T LEEZLDL L
MNTXx5DH. £, [SET>— ) O FARZMEDOH S Z
LIITBWT, TBRZEDEFES ] O BIFRT ~ & 8
ERERLTNDZENnD, [Tav=y MEER] ODAT Y
BT D Rk R EMESCHWESL TS IS T2
EEBEZDIENTED.



A XY AOBRIPEALFHEE BT D PBL OBHIZBET DA%

— ‘Problem Based Practical Activities’ OZFf|Z @ L T —
‘Problem Based Practical Activities PBL & DBE®R ERDBE
RO,
Izgze ) o . S & o
ZBEDIERFEX ] DR (RBEAEEE) HIREGU T RS &
A 4 \ 4 A 4
SET & — b (SET sheet) ZRALV-FIRED
ST .
n PO FRERRT D 2 4
(Summerise the problem) (TRIREfREI7H ) 15 gé
B0 BEORE TR
(Existing Knowledge)
m ARDYEOHDZ L R~ ERIREI AL TH
(Things we need to find out) (IFrav=s b8
h 4 ¥ W
1 S E RERDERTE
+ n FRRIOFTERRE (Pre-lab questions) (A
5 iy . S o it A LT D e,
2 E?FFEﬁ A e CVie] L, anéﬁ lﬂ%g)f_&)g){}inﬁff AXAE (FFD%EEEﬁ?‘ %;;’;?J J Fas=es b ?ﬁ’;ﬂ) ’Uiuﬁa) X AE
(Hour 1 R
+ ® EDL D RRRILID
Hour 2) ’ ¥ *
EERDETE .
. . NETDEERE REDD . A
RO T= 6D Z 372 SR e ] . AR PRV S o
m [BPEER DT OB S A G (PR ) A Hil] 15%
5. &
A 4 A 4 A 4 7
£Z2 - EROE WSO, T2 OIUE e .
m EHE IS CHBRAAT . (Fuvzy g | W FROXM
A 4 A 4 A 4
ERDE
ik U
n BT — R 5, RO
¥ R ER ¥
#5w ((FA=PEVAN=<"1)
BB (RS RTEIZE % B2 - Him
B -
2 2 2 %
. ) R FEOMFEE DD .
E.n N FH .
B#&YR—k (Final report) MR (R ) KH - (53
X6 ‘Problem Based Practical Activities” & PBL RUNIERDBIZ I DX BT  CEETER)

TERIEOMMIR ) 121 D MEELORE] & KRS, Bkt
WZBWTH (ERORE] & WV o iFENGE ST
4. 22T, TEBRETOHEERE (Pre-lab questions) |
THEER L7cm @ ax b &1, RERFERIC OV TRH AR
EIETWD. PBLE OBRTIE, RIEMRD =D D
MAENTDZ &b, RERREE] oA r71re 17
Bz NER I ORT v TOMEICRIT B G ESLT
L1 BT HEBZ DN TES.

TPRIEOMER | 231 D TREEEH M OS5 & FERIZ,

I BNT S RREFFHE OSLR] &V o 7 EBI R E &
TS, 22T, BRI BLERFERIZOWT, 7
N—TTMRESHE TS, PBLE OBRTIE, ERRR
DI D DI HGESCTE R, 7 — X ZIWET 572D, R
BT DM D T2 ORGEE T DB - RO E R
THZ LY T s, [RIEEREE) oY1
MIBT D TRET 2H84E RED D ITHET 5 LB %
HIENTESD.

MERFE MR | 1231 5 [B152 - KRR FEHi) & FERIC,



FRE AR - NI S

BMICB T M5 EBROFEN| &0 o iGmh2 a3 E
ENTWD. 22T, ERPE LT-RGEEZ b &1
BIES - EBREIT> T 5. PBLE OB TIE, BIZS- £
BEMETDHZ LT, MERROTODLERIERST —
FEZNELTNWDZ Enn, REMEFE] oY A7
TR D TRIBEARIR O 12 5 O MBI HGRC B #, 7 — 4
DIEE] IS T D LB DI ENTED.

TERIEDIEIR | 121 2 THIROE ] L RIERIZ, #bf
KRN TH TREROME] LW S EBRRESN T
5. 22T, ERIC Ko TN HiER DT — 5 &
b LT, MR IR E (R 1 12861T D550 D
L) BRHDHEMTOILTWA. THEEORRE] 2
5 TBE - Hedm) ST 5 b0 & LT, M TiE, 15
B Vo IEBRHREINLTWD. 22T, ERS
BoNTfEEZ S LI, TQRZEORIE) RS -MEx
gk LC 5. PBLE OBMRTIL, 8152 - A FEhi L C
BIERENOEBERELTCND I 0D, [Tuyoy bE
Bl ORAT v FITBITD REREBLE ITHYTHLER
HTENTEDS.

MPRIEOMER | 1T D [RBL - B (TG T5HD
ELT, #MTIE, TREY R— FOER) & 0o 7-iEE)
PDRESNTWS., 22T, EROEREZL LIS, Th
5xVAR—FMIEEDTNS. PBLEOBEFRTIE, B
OFEREEVR—=NMIELEDTNDZ 0D, THERRE
BIDAT v BT D IFEORREE L DD ITHY
THEBZZDILENTED.

oLz,
%, RRORRE) (- TRESER SN Z 0D,
—EDORIGEENR R 5N 5. £72, ‘Problem Based
R ) oA 71 &
(Fayxl NEE] ORT v 7 OME DR Z#EYD 22
WTHESNDNAT Y v REOPBLTHD LN 2D,

‘Problem Based Practical Activities’

Practical Activities’ 13,

6. HHYIc

‘Problem Based Practical Activities’ %, FIEMD
WRIBEA T ], EENSER T REMELZHREL, €0
R DT DI & BB L7208 AT BH TH Y,

FIERRRTE ) O A ol [TuV ey 8] DA
Ty T OMELERY ZETCEBINDINAT Y v RO

PBLOEB i L C, AfEORMBEMRRIEN OH M A A7
LTn5.

B3

1) R TIE, 4 XY R &L, the United Kingdom (2
L—b - 7T ROIETANT v NG EE) &4
LTW5%.

2) AT WTZPBLO ##4 T& % ‘Problem Based

Practical Activities’ 1%, AFOHDOTHS.

Smith, C. (2010a) . Problem 1 : Carbonate Rocks!,
Problem based Practical Activities, Royal Society
of Chemistry. Retrieved from https:/www.stem.
org.uk/system/files/elibrary-resources/legacy_
files_migrated/34316RSC%20problem1%20carbo
naterocks%20intro.pdf (accessed 2018.12.28)

Smith, C. (2010b) . Problem 2: A Little Gas, Problem
based Practical Activities, Royal Society of
Chemistry. Retrieved from https://www.stem.
org.uk/system/files/elibraryresources/legacy_files
_migrated/34317RSC%20problem2%20a%20littl
e%20gas%20intro.pdf (accessed 2018.12.28)

Smith, C. (2010c) . Problem 3 : Cleaning Solutions,
Problem based Practical Activities, Royal Society
of Chemistry. Retrieved from https:/www. stem.
org.uk/system/files/elibrary-resources/legacy
_files_migrated/34318-RSC%20problem3%20
cleaning%20solutions%20intro.pdf (accessed 20
18.12. 28)

Smith, C. (2010d) .
Problem based Practical Activities, Royal Society

Problem 4 : Alcohol Detective,

of Chemistry. Retrieved from https://www.
stem.org.uk/system/files/elibrary-resources/
legacy_files_migrated/34319-RSC%20Problem
%204%20alcohol%20detective.pdf (accessed 2018.
12.28)

Smith, C. (2010e) . Problem 5 : Coursework
Conundrum, Problem based Practical Activities,
Royal Society of Chemistry. Retrieved from
https://www.stem.org.uk/system/files/elibrary-
resources/legacy_files_migrated/34320-
RSC%20Problem%205%20coursework%20conun
drum%20intro.pdf (accessed 2018.12.28)

Smith, C. (2010f) . Problem 6: Acid Erosion, Problem



A F U ADBMTEFHE I D PBL OFEMIZBIT 2078
— ‘Problem Based Practical Activities’ OZFf|Z @ L T —

based Practical Activities, Royal Society of
Chemistry.Retrieved from https://www.stem.
org.uk/system/files/elibrary-resources/legacy_
files_migrated/34321RSC%20Problem%206%20
acid%20erosion%20intro.pdf (accessed 2018.12.
28)

Smith, C. (2010g) . Problem 7 : Iodination Inquiry,
Problem based Practical Activities, Royal Society
of Chemistry. Retrieved from https://www.stem.
org.uk/system/files/elibrary-resources/legacy
_files_migrated/34322RSC%20Problem%207%20
Todination%20inquiry%20intro.pdf (accessed
2018.12.28)

Smith, C. (2010h) . Problem 8: Compound Confusion,
Problem based Practical Activities, Royal Society
of Chemistry. Retrieved from https://www.
stem.org.uk/system/files/elibrary-resources/
legacy_files_migrated/34323-RSC%20Problem%
208%20Compound%20confusion%20intro.pdf

(accessed 2018.12.28)

Smith, C. (2010i) . Problem 9 : Cool Drinking,
Problem based Practical Activities, Royal Society
of Chemistry. Retrieved from https://www.stem.
org.uk/system/files/elibrary-resources/legacy_
files_migrated/34324RSC%20Problem%209%20
Co01%20drinking%20intro.pdf (accessed 2018. 12
.28)

Smith, C. (2010j) . Problem 10 : Patient Prognosis,
Problem based Practical Activities, Royal Society
of Chemistry. Retrieved from https://www. stem.
org.uk/system/files/elibrary-resources/legacy_
files_migrated/34325RSC%20Problem%2010%20

Patient%20prognosis%20intro.pdf (accessed 2018.

12.28)
3) National Learning Centre ® 7 = 7 ~X —

(https//www.stem.org.uk/) (Z1%, FHEFSALS
#% (Royal Society of Chemistry) <°F v v &'—
B#sg{k 7 v 77 & (Gatsby Science Enhance-
ment Programme) 7% & 23ABR 95 STEMES# D #
MRINEE LTS,

4) BAE (goals) , fifik 3~ & &K (path to solution) ,
iR g~ X [EE (obstacle to solution) 735 -2 HAL
TG D WARE & 7> TW D RIEDS THA ffe 7 R RE

(well-defined problems) | EFA N5 DK LT,

FFR ™~ & 2R S 23 R T B RIS TR C

72V RRE (ill-defined problems) | EF &b, R

BAEE) L%, THRETRVEE] 2B\ T, Rk

TAREWABRBERRIT TODIHEEELREL TS
(Pretz, Naples and Sternberg, 2003) .

5) CLEAPSS (http://science.cleapss.org.uk/) I%, £
FATR T D E O m ORI 72 FEEIEZE & (2t 9
Hl®lzkmy RUomi#ES (Greater London
Council) 12X > THIRERENTHETHD. LD
P LI T D IERLBM e Ev iRt s T
W5,

5| Ak

hREEFRES (2016) [HhHEE, VAR, ek,
o S SR S OV B SR AL D B FR B BB D 2k
F R OB RG2SV T (B H) ]| Retrieved
from http://www.mext.go.jp/b_menu/shingi/
chukyo/chukyoO/toushin/__icsFiles/afieldfile/201
7/01/10/1380902_0.pdf (accessed 2018.12.14)

Hmelo-Silver, C. E. (2004). Problem-Based
Learning: What and How Do Students Learn?.
Educational Psychology Review, 16(3), 235-266.

EEE— (2016) 72747 7—=7LLTD
PBL - SREMZRFEHOMR) [7 277477 —=
7 & LTOPBLEESRINZREED , HIFHE, 5-23.

SCRBEFAAE (2018) [ ARt B RS 2eE (k30
R 1, RLERE.

SCHBRFAE (2019) [ B E e (PR30
ER) ML BRRE BREOR] , HUREEE.

WA= (2018) %A OPBLTOSNS 2 F)
MLEBERIC SOV TOREMINIE -V = ¥ —D
Bz X 2 Instagrami&E Al DWW TDEEE—) [F
FHEEWIE] 55427, #5375, 180-200.

BAMZ— - REEFE (2017) [EEFRAEM TOLT
IZ £ 2PBLOFHE & £ DA BT DOV T D EER
WEgE) TRIEEZEIIE] 5418, 55 3 %, 303-314.

Pretz, J. E., Naples, A. J., and Sternberg, R. J.(2003).
Recognizing, Defining, and Representing
Problems. in Davidson, J. E., & Sternberg, R. J.
(Eds.), The Psychology of Problem Solving.
Cambridge University Press, 3-30.



FRE AR - NI S

Smith, C. (2010a) . Problem 1 : Carbonate Rocks!, of Chemistry. Retrieved from https://www.
Problem based Practical Activities, Royal Society stem.org.uk/system/files/elibraryresources/legacy
of Chemistry. Retrieved from https://www.stem _files_migrated/34324-RSC%20
.org.uk/system/files/elibrary-resources/legacy Problem%209%20C001%20drinking%20
_files_migrated/34316RSC%20problem1%20carb intro.pdf (accessed 2018.12.28)
onaterocks%20intro.pdf (accessed 2018.12.28) Gk B, KEHA KEATB (2011) TPBLT ¥4

Smith, C. (2010i) . Problem 9 : Cool Drinking, ¥ ORHE L T DOZROMRET) THERFAE HFErE]

Problem based Practical Activities, Royal Society #16%, 15-22.



