#t® Cover Page

SRR e R
Project Report for MOE Teaching Practice Research Program

3+ 4 % %./Project Number : PMS1110014
B % % & #/Division : #JIZ
# {7 ¥ F¥ /Funding Period : 2022.08.01 —2023.07.31

WHAEY FCLILKERAHAF L EHREY S22 77
AT (=)

3+ 4 3 4% A (Principal Investigator) : % &
¥ ¢ i 4% 4 (Co-Principal Investigator) @ € 2

R F#H2 #r(Institution/Department/Program) © B = §; i f7 g= < § i+ § X
X EREL OB Y

M= 2@ Duwits 2B (- 302024297 30 p 2 )

#2424 p ¥ (Report Submission Date) : 2023/06/27



* < g1t Content & Appendix

W F Y F CLIL ROF K025 #4410 S g ¥ 30027 g
- . &< Content

1. 73 #1822 p & Research Motive and Purpose

AR TR E Y FCLIL KEHSY ) 2 W > 27 A4V B (- )k y - K
FHEB L - BREFIEFTRE - AFLHII ARG #8512 F2  FAFJ5
BY -k BEZBAY L XFTIAH 563% - P E Y A EBERATCE RIZHAE >
WA e A TG - AT o HY AR BREL A Y E A 1112 BAFR
(& }_I’T A $47.2%) ©

L4t 45 1 B K F 2 Rl £ 24 % & 0 F (Chl: The Nature of Analytical Chemistry 2 Ch3:
Preclslon and Accuracy of Chemical Analyses):#-2 CLIL %% $i-5% i 7 o CLIL %% o358 #-2 x
YLz pigyad N SLEEFHE W T 4R c ALREIHEMI RS
(YouTube) » 7 7% ¥ ® ?z*”mgfg‘fﬁ b ;ﬁtg CREX CFRAY CHBREEH ) 2A
BEE AR EE A 4# T A It o A4 47 1Y B (- )Zk42 N % (Ch4: Random Errors in
Chemical Analyses, ChS5: Statistical Data Treatment and Evaluation % Ché6: Sampling,
Standardization and Calibration)#- " #% *§ ¥ 5 1 > F¥ AR I G2 KE > 2 - H 7 Ji* 2
TR Ry o AT T AR EY /’éﬁ%%@ﬁgﬁ%@fﬂl F¥r L

B Y =i B * Kirkpatrick p 328 % S22 8 £ 0 F 111 § & B AL L1858 > P
ot gt 110 8 5 % 60 3 (W A3 3 SO B IR S P Y T CLIL Jog o5t
B E R Y Ao B 1 B E RS L KRR R E Y S por
B 1;\1*"{’1-1‘:. Y o

Fph 0 kAT R MM S B Y F CLIL 18 i (7 A 45 0 8 (- )i B i o F 22
%im%é%‘s BVYAZHSFAIRFINZE SHR - AFLLEFYL P o™ !

(1) W& FY FCLIL REB EFLRHFT Y LB L -

Q) WHENEY FCLIL XS WA e LY 4R 2 BITauphl 258 o
G)%%ﬁ?"%CULﬁﬁﬁ%ﬁqiiﬁﬁﬂpgmwgg%o

(4) M E Y T CLIL £ 1020 2 o ® 18 B R § L Afrit fp M
(5) Mok F ¥ F CLIL 35 155 82 b o3 12 BI0 81 i3 sndvehip B
(6) W5 ¥ T CLIL %8 5 8 % P 2 B & 40 4 endp MBS
(7) W% FY FCLILKREH; QR “TEMEp AFE0 4 iR

o

44 X
° mh‘;ﬁ 'mh‘,ﬁ

4

2. = }F*%#;T:gf} Literature Review

ARG 2P R R RS E Y T CLIL K e et (- )P T wd o o F
4%%é4\ﬁ’%?4£§4W?%£&ﬁ§mﬂ%o§ﬁéﬂpﬁpﬁ,$§$%§ﬁ
%?$7W@’Ww%§ﬁﬁip bR F Y 2 CLIL ZRE 2 ApM 7 3 775
1T G 2‘\15"'1 *T o
- S HBRAEY

WAE Y R RF 2 AR REkY FY (LD 5340 2004) RE LK F R R Ee
%é’m@*%&ﬁﬁ”ﬁ#ﬁ?iéii@;ﬁ’éﬁﬁﬁﬁéiﬁﬁﬁﬁ%°$&ﬁi’
WS Y 7458 & (learning by doing)e32 & » wddem 7~ 4 (3 5K 0 2016)-



“73) P88 % ;¢ % & (Experiential Learning) s v 47 5 22 12 2 pmv %k p >t = (John Dewey)
¥ ¥ T 5% {v% 5 | (Experience and Education)- % » V3] 2 5 A% E ¥ 4 B 2 H42 ik
(&2 340 (AR 2017 £ MRS HF Lo I B FY 0 B3 B < - itk
EE o NI HEY \B’wkﬁfravmﬁ%ﬁ » i ;ﬁd WEFY > 28/iE7 Pz A58
g o T R Y B EN - I igg;;g R 253 RN ,__,—g,a‘hb‘&r« vo— 4o
FELN GBS ’uivg%;;nw A Ent—fr){%%msé"(f¢ 5:2005)0 4 “ » Kolb
2 AT MRS RET %ﬁ“‘ LT SIS 12 4 *‘f % p ¥ochig 4 s BFRen S T A BEaE
poigeuE 2o~ F“%{mﬁ A HRIUR R A e o R AR B APATE R A > TR 2R
R BY G A A o 'ﬂLL AT 2P N RRSE RS REFR LT R
4 éiﬁ‘g’ﬁ%‘fim%‘f VoAR(6 FEB B N R R A KR G kR B DB EE 1
iTz_ ¥ o

MAHQ0I9) 1 8 S8 (4 - B2 3BT H I RE- B RALEY 5 0 r ek
A arFRENEY > PHFFEFN A FAATTIFIGFY AL L2HEFY T
SRAF e BEHARLMAAEY G0 L UFLA KETH S OFLERR L2y
LEETF IR pLEY - REY ATHRIEVHEHE PASEE ETREY G
RN IS I B s L s RIS A
_gy—%l,_;%ﬁ_ﬁ ,;b}aﬁ_dl? 3@; %33%)’;9"’4'@"*’@;‘;&’% %'—T’F 'I}ri-";\'ﬂ}}i.——’
j_?” ?’4 ‘-’i"§ 13 ‘?45'%‘;,1;1 .{;ﬁ%%{éﬁ? mpﬁcﬁi’i {5 ,wa 7 B ifr’%mé I };}) 4 .g_ i
B~ é»)]@,—é CREAY G A R F A RERG YEy AL S8 s R EA K
I P hRT U gk SV ke

M E %(2011)"“%%?3“’; B AP HVEITRMEESPREMKR TV 28 K
FER*BEYVHHP - FAFVMHBRIRET Y 3wl *‘“ F‘"":éIFL FHREF I L%
L ‘%ﬂ%ﬁmﬁ? BHysripegsd a4 :97\5?5%%,:_B_§i§ﬂ‘€%ﬁmw Frp BE e BT HR
Bttt P REFAZ YA FVEHZFY I LGP EFS BB ET S o F
RN S E’v‘?zéﬁ%ﬁ%%ﬁm@%? Heng ® fef v U B3 B Yook o I EF 4 e
Yo Fen B XA G 5% 0 B @ F IS LA GAT T B E o
- ~FHRFEETELFY (Content and Language Integrated Learning » CLIL)

David Marsh $& 11 £ #1 p  &23F 7 & & ¥ %5 2 (Content and Language Integrated Learning >
CLIL) %8 L 5% 4 %5 7 8 ¢ AN S EE AR B o R K
B (372 ~ Hhocik 0 2021) 8 4 Pafﬁ%‘f” ’”T ERE S S T B e R TN
FR2020) AR SERN FIET R O EFRBEYFE BV FAEA
RUHFREFEFFEEEF TAE (5"? %'T » 2018)

CLIL # % %< 2% 4 1345 Coyle (1999, 2005) 4Cs (content, communication cognition,
culture) KE Rl % - B C 5P % (Content)» TFRATARE Y M I FHPLELTRIPN F S
% - C %% (communication) mﬁfﬂﬁﬁﬂfr%‘i’ 48B4 T H X % P RE o
e PAREZOEFER > E DM P ERF AL Z A2 %23 C 5 inAe (cognition) » 32 & § 4 iF
* FE ﬁ] ﬁ,‘&_é@;jﬁ;lﬁé‘f? ’ “ff;%;Lﬁa&B"?Elfg»?é_ig? 23T Efs—- C “a < L (culture) -‘S‘
TR A it s B L2 24 REb i Ba Y HE ALl LAl
Zap? (RF¥02019) 5FE 3 CLIL REH; L a8V PN 78R - FT M F
o 4 2 BN e 47 ~ AR B SR BT s it 0 R R Y F S T
~~9:3= (? & N ERE S 0 2019) o

5 CLIL %k H 3\ ZE s 2B a0 geh, Ft s ARE P IR FRFE 21

‘NPE T E G e 02030 £ SHFRE FERRE A RYMAREF TR e &S
5??{5‘3?(% Fo o Y BB RET R TR KRR o bl L IR DR E L?‘“‘i@ﬁ CREURLBEE I
Bl F”Ta}i red fé?'{'f%‘fé\fTJ BERT EFFT 0 F 02030 £ w1 E%é%:?’r%fﬁﬁii 5000
LI BERTIFEV IS RRAFCFL -2 R EEEA S R E A FET

-

2}



#rindad EMI A2z 8 % A& f"f?%“ BYIRE o ARAm » 9% CLIL k54 » &2 4
0 i 4 R AL R T Ea P B AT IR A 5 A4 54 o)
o I BRI R F Y ‘Ku—?fﬁ‘“?f‘?i”’ B {7 5 & i 058 (b4 ¢ Kahoot %
YouTube) » #& B3k BV K o FpF > 7% F AL 2ZE 2 N P F 4 Y (0o | 2

S PEE Y AR k) o

3. ¥ 7% K 4% Research Question

P =y %u@%*?”%CULﬁﬁﬁ RELSYT B )ORERE R IRAF L D
234 ~paigy ;igﬁg‘l RId 3 28R o ﬂ\pi uﬁzﬁ B ede T

(1) W EY FCLIL REH SRk 7 * a5 -

Q) WEHENEY FCLILRE RN E2LT LB 2 FIThip B8 -

Q) WHR,FY FCLIL KE ;gL TR adlagiz -
@)@%ﬁ%%%CULk%wﬁ*@%wéﬂﬁﬁpmﬁﬁammw%%?°
(5) MR TFY FCLIL KER SR THE R GREZER T MR

(6) W% FY FCLIL REF LB T8RRI EE 2 L0 Dfp BB
(7) W EY FCLIL KEH S “TEHEp g4 BT -

4. 7 &322 Research Methodology

o+

- RERFERIRP
-)Fii¥
AT A A S Y ECLIL RF R | 2 g o 2 54T 1 8 (- RS -

4 —%ai}uﬁ qbiulﬁﬁﬁmﬁiﬁ”ﬁﬁﬁﬁ“ﬁpw‘%“ o~ A
4~ B4 2 p i\ngjﬂ_’J o B Y =3y & * Kirkpatrick p3FE Y g & > F 111
BER DAL R S5 R RIS s 110 B E B 08 4 (B4R RNt o

%38 4§ F CLIL 088 50 #1447 1 S e ¥ 3ok B -
()&5?%
AEFT 2 REPET -
(1) % E @ﬁﬁﬁﬂﬁﬁﬂ$ﬁ\W%*§”%CHLﬁ§/

Q) EHETE10 £EREL S ile ’uléﬁ&%ia. ) AR RS
T CLIL ot i - E e 8y S0 B -
() KF* 2

(1) WRNAFVREFE PRIV FET AR EVE-FVYENF e 7 8
LA HRER BT B RILE Y F Lo MR A J % Learn Microbalance and Micropipette »
Find the density of liquid using Excel Calculations ~ Find a Gaussian Curve-1 (Flipping Coins) ~ Find
a Gaussian Curve-2 (Calibration a 10 mL pipette) ~ Replicate data for Calibration a 10 mL pipette
(confidence limit) ~ Q-test, t-test, F-test, ANOVA (Calibration a 10 mL micropipette) ~ Calibration
curve, standard addition, and internal standard (Colorimetric detection of Ag”, Au** and Fe?" ions by
using Tannic Acid) °
(2)CLIL 8 & £ 5a it B 2T 2 plE }iaammz%uCHLﬁﬁﬁﬂﬁm’ﬁ
APt B i cCLILKE W AR EEPLZ gAY 888 m’Iﬁ;—érﬁ’m
WA B o W F A F R NI RS AT & KF (YouTube) » -7 2 P mERE”
TRERT Y CREY CFRRY CREEE s bFE e R R EEA
KSR



(3) B REF ¢ kMK 14:E p Fundamentals of Analytical Chemistry 10E, Skoog, West,
Holler and Crouch, Eurasia Book Cooperation o &P 7 d 3 A3 iE2 ppt 5 4 » IFWeFE KN
FEUBL -
m)$$*

=~ Jf"" ‘\ H}:‘*W“’E@E%“ BB R 55% 0 2 AR R 35% 0 vEEE R A B
s N0%- SR BT L A - ﬁmzu ik A 47 i ()
WA B p%fiﬂ W gt ¥ ITRATRAIET m P & o RV R RIRE T H RS

CE NS AT EAE AR P F R RN T Y R fbff o
) BV é't'{’J'-‘E'.l E

Y Klrkpatrlck FERMBEOEGHNIAREF LD R Y KR E S FY 2k
Bi=GRBPpe 2 F -8V~ m,a&“.—;% o ZR i R;-aej PR T e R RRAR A G E

=

| ARG st o s WL R o %‘:"‘”1f%:%éﬁirﬁféué%%«isﬂf#&(é;ﬂﬁﬂw*i%zﬁ)o
PR AGSARAE B K ST AL NN FERE D 2 KFFEE AR
B AL prEY At oo
) ®KEF5

KEHE S - BRI ERETRI(C FTh 7 iy FRE Y 3428 50 4~ 48) ©
AFTHE AR Fo FRSS A FA FAF RS %ﬁ—&4’@&;@ad¢ri
514@'(56.3%0 B Ao g2 BRle o P ll-1258%F( }_rﬂzth%)
AL ¢ 4

() FiFHE
B—PE
Plan Do
MEEEEH T
IF Kty B) 5 1F HETH
PR
LR ECR
Action ;3;—:;
cth 3 7 12 bk
W1 %8y FCLIL %8 557 1 %14
)P RFE

%P;%MW%4§”%CULﬁgﬁﬁﬁﬁpﬁﬂg()mﬁ%%ﬁ FHELES
2 VAV I HLEIRINE LER i\lﬂiliizﬂ B e T
(1) W% EY FCLIL KRN L FAKHT i BB E -
(2) % EY FCLIL KSR 2L Y &R 2 B ap P —gf“'g °

H

() W 2 ¥ F CLIL Je 35 25§ FAERIL G2 oM E

(4) W% Y FCLIL KR LR T8 BB R L Aafrius iR
(5) W% 5y ¥ CLIL R FH5 2 B “r 8 7 5L 32 Binioanp

o

'mb,‘,;!‘f? 'mb,‘,;!‘f?

o



6) WEHNEY EFCLIL kS AR E R L Ed L E0d p BT
0)W%*ﬁ“%CHLﬁﬁwéﬁ%?w?gagﬂgw*Jmwg%go
(ER IR it N - R 2
3% #d Kirkpatrick 5 2 %P5 R imm i ficst R A R R L DR v hER F 2

B g H J’—lpIEB SER BV (752 8%c%a 2% 2RI s EREPRR
F A R I Himﬂ Mok o BN F YR FLEZARLEALEHG (P TEEY
s £i\')° W E AL SARLA F B AT ST MA  FTHARL LI FA R
R R R kN E Y F CLIL %5 # \ﬁ;“k)‘ g_g %P%ﬁiaﬁg?#;&ﬂgaﬁa g\;ﬁii%_?go
(2) FHREZALSH

RS R B (s 0 7% SPSS 28.0 B FE Y 2 £ Qﬁﬁ§4§3$;¢
AT EA A Afhe - EAEY S B A REIFHE RS > 2 LA AE A
AT - G APEAFY AR ARI0ERSES Y = Bfpd e & BiEs &5
15%ﬁﬁ’%Qwﬁﬁﬁ&ﬁ%ﬁiw%ﬁ?ﬁﬁﬁoﬁﬁ%%éKMOﬁBmMnﬁ%ﬁi
AR FG AR R AR GRS o BB RE e (518 LR 2007) 0 KMO &%
i 0~1 2B £ Egaig 1o %W4£€@ﬁﬂ%¢ﬁ Bartlett 7% 25 = 0| 3 £ 5| &
FARE o ARAFAFEMPMELE ] AL R ARG & F 2 HY KMO B2 334 LE %
FETAN S E TR EREFFF AT o

FERR R ARk o f AR FY S0k LA e AT - FHAR L FE
HFFf g B EFieT™ 045 2 %@ (fair) 2% ~ 0.55 4% (good) 42k -~ 0.63
2t ¥ 47 (very good) #2& ~0.71 B 272 48 (excellent) o SEHP it 76 K& 3EH F| & f w302
WAFIL L o A R A RIE T RRALR A o BiS 0 REY A {r B L 2 B P
- REAT TEWHNEY FCLIL KT R AT E5mL 7 71 -
(T) RERE
(D) @ fesFsd P BRI WRAE Y fd 2 CLILKF oS L0 2 oo SRR R % 300
FAAT P Eaml%H T Y FCLIL KN 2 kB Emdh®R %Y -
(2) %3] CLIL %% #-3 -Pﬁﬁ§%@hm?ﬁ§m1iﬁimvﬁiﬁﬁﬁg’%\ﬁw
A CLILKERY - P IR A e dhEVYHEZ S IR
B) FKRCLILIF &EITP L ArRERE LB F KT ikpF > T2 HF0 0P ARk
B  E3EWH o529 FFRFTDE S HE S FL0B 20T e

’

v

&
zt

+

atic =<

te
Sy—s Errofs

=
—— = — -
ol la g.‘ |
=

B2 AAEELE S Y 2 fdcit -

(4) é{;““%g%};\?%f TR (L é*ﬁ'g@ pg—‘f 3 pﬁﬂfi]ﬁ 2‘.: » T "/\?Iﬁzr-f”“ ﬁﬁ)‘/? EEd o e

%%ﬂ:fg‘iﬁ—%?{§?%?‘i{§=“ﬁ‘%’ :—&%’1@@ '%\ﬁ?/éﬁ"’

(5) FHWRRE LD ;RA L RKEFFEFAARAFETL - FARTASHRERE - GHR
Bt L FR €2 QR %8 Bies 47 > ﬂ? e A SE I A L 4

*kﬁ TEE~ - WREFFFEFF LT FRICE -

(6) TR0 PR AGMARERE RN BTE > KPR B F Az 6

DR 2 RS Y 4 oen R o BRI 5 10 B 7 -



(8 BERFIE - -BEFFFIAE - LI RFEFHEIELISSFL

5. % F T 3 = % Teaching and Research Outcomes

-~ G
HOF & &> A A BFF PN B4R P roRad i k221 27t §
()AL FLFREE 110 FERATEF(- )FRLKEFLE T dks 458 #(BA 5 5
A e T EER » AN AP TR 21 BFA T F(- R &kEi- 111 §
&R AT E(- )‘aﬁqﬁi\i‘frggli‘ili:’@ﬁxp 447 n (& 5 5/)e B BERAPV I BERK
FiEg Loty 024 » > L Z %N FTY B CLIL HEH A7 g4 o o
aﬁﬁﬁﬁﬂﬁww%%m'%ﬁ%%%%~ﬁ%%%ﬁtaﬁ$ﬁ%&%’ﬂﬁﬂj%w
CEYES S ERR R R kA o P R g # o
AP @%%il‘? F ek AR R E T 0 2 e 7 Kirkpatrick p o8 Y S ki EE R 0 %
PIFFRF X 10 & 48 - Kirkpatrick p 328 % 223 £ £ 1548 Fl# £ 5 528 4 > Hig 5@
2 T2F%FR ~EBd447 TR ~E3EA7F THdE (~E2R-8% T2k ~E1E7 T2E
#7 PR EENE MTLATEAHEY S2p AFTEF THRPAADF LA 1 FRA
1102 111 BB 4 P8 Y oxmiit 2% » ¢ 7 54000 48p ~ T8z 8 X -
# 1.110 2 111 ¥ # & Kirkpatrick p 78 % 235§ & fp il st 4

« 110 £ & A EEY
P
Tk  HREL  Tiok  HEL
1A i3 AR 15 » A H AN B g o 4.07 0.68 4.25 0.79
ARt o A FHARRMAFT o 0.76 4.38 0.62
PR AL F AT G - 4.26 0.66 4.19 0.74
Tig At o A EREF A AT 0.64 438 0.70
SATIS AR 0 AR RKEFRE BR BGRE o 0.53 4.90 0.30
FE 0% AR (S 0 A E 4 452 i B oA
F&? i 81 20 o 4.33 0.68 4.17 0.70
TG AL > AEETEY I pehL S
£ R 81T - 3.85 0.72 4.02 0.72
'5 AR AL E ) FE ARl
v 4.19 0.68 4.10 0.76
9@@%ﬂa’ﬂ§@ﬁ%ﬁﬁ¥ﬂi?ﬁ
e - ’ 4.19 0.68 436 0.66
1057 13 Az 16 - A0 5 st F AL
sy ’ 3.85 0.72 4.07 0.75
E F]/z:
1103 35cAzts » G R* 18 > UBHRT
o frf;u; . 3.85 0.82 4.02 0.72
1277 13 ARt » 25 Be* 418 > - iRE
PR f#;;fp i 3.33 0.92 3.57 1.17



13778 A2 fs » A * 78 > nEp A Ed

R 3.67 0.88 3.79 0.75
1457 B 35cARts » 205 o™ 978 > R A
i 4.00 0.68 4.19 0.71
158713 3Aeis » A G R 978 > g p A

TERCE R ATE S IHER 3.63 0.84 3.88 0.94

Fir 4 o

g AT 11052 AN kg2 o KTH Bk F > $ 248 F T 510482
1332 % 153 THEMN 4, HEAT F i~F &\F'&mg AR B 0 Ao 8 st
b3kt N BRI RP AR Y AT A /iiz-iJ\f¥%j/#41gé\?gﬁ;ﬂ
¥R AL Mo F 432 ST OBEEAY L 452% 474 HE Al iz2t R
2 B e T3k R o P%W?*H**‘mﬁﬁﬂiﬁ%&me%kﬁwkﬂﬂﬁﬂﬁw

HAEY FCLIL 82 0 ATl kq 057 % 1240 % 13402 5 15427 > A ey
”4&’*P’$1¢~¢kﬁwﬁmﬁawkﬁ’%ﬁﬂﬁ%ﬁg?ﬁcuLﬁﬁééﬁ
FARR R FAMNRFF B EVEASTD PR AP AF Lo F PR RE AL
ﬂ’nléﬁaﬂﬁﬁ%3%»%4%\$6££%8%ﬁié@¢@&1m%3&ﬂ’ﬂ%
R N0OFER - A ERFIZ D F2 HFFE T4 7 RFELS - TEFH&RD
FYFCLILKRE:Z > bfpAmFL 233 0 FRoddlEar §* B EAng nn
A T LERRBR AN ORE S 2 P FE TSN EFEMBEYE 0 s
TRHARIE (TR kg o
-~ F2FV AR

OB ERBY AL E(-)NE2 =68 8P IE > G (RFTE 35NV 5 3xF
Ld30% 0 TRERHE Y 10%) 0 2FTTENE 54 BB ST A o X G S ARG
AZ60A I FERBY AL E()FEFI =51 8P IH > 5 (WHEY Ed§ 2
F55% = LR A 35% rEER A ERL BN 10%) 0 2FTTEM R TT A 0
WE L4104 o £ F 2 A Y35 KE 604 o sEART 0B RA 2 A i F A0 BARE 0%

LTHT A B R AT 60 AR 34 o T HM%HASY ECLIL K52 % Az
EOHNEFAIFY GG e B
I NBEA

BATEY 2B 4 G 0 II0FERATEERBEF R - FY 2 A2 2o F4p
ﬂﬁﬂ?”#zbyimﬁwkﬁﬁiﬁﬁw '%ﬂ RUE- Al 5 P SR EE- §= i At T R
_\m)llﬁb'::,§33 N »e ra']“}‘:,\;ﬂ?";k"’!k F_o 5')—‘;,!, s f”wJ -f#aﬁ%{liﬁ‘]ﬁ{]ﬂ » 370 0
Wﬁ”ﬂOﬁﬁ&ﬂﬁ*%’Hlﬁﬁﬁﬁmpﬁ@ ?”%miﬁﬁm*4 T ok

39T )e Rm 0 Ak 11483 % 15482 "7 5 Hom 7 @242 4.00 & 0 &7 P AR
%ﬁﬁ%??CHL%§W§_E%ﬁ*ﬁwﬁ?hiééﬁmo

221105 F R p N FEFY 3208 4 2 o i a4
& B B %< B I 9% N 3 & T is

F R 15.00 25.00 21.56 2.56 5 4.31
gy 15.00 25.00 20.22 2.68 5 4.04
7% 11.00 25.00 18.48 3.53 5 3.70

L3I FERPATES Y S0 f 4 = 5 4 i P 4
’fﬁ‘-\i BB < i T 3odk EHF wik J"’&EJ‘ 15

g 18.00 25.00 22.10 2.06 5 4.42
g2y 15.00 25.00 20.71 2.59 5 4.14
75 11.00 25.00 19.45 3.47 5 3.89




N F&E#RBY AT EE)NF kx 2 F2 551 ¢ B Ao Fd Fples sn
FE A 11-12 Bl B R(E 2FTA B 47.2%) 0 AT BT 03 %5 CLIL /E H50 o mE > K5
PREIFAR KM I BGFARRAEYEZ M BRI Ay gt dis e
FEA CLIL$#23%p A8k S5BEL  HESAE T2 R ~E447 TR
B347 T8 ~@E2R8% T2k ~CELEZF T2F¥ 2R L) B54cd 497 o d £

B> P Loy 404 BHY 288 F 4453 % 648 % 8452 % 10452 5| &
5204 %7 F 92 F 11M2E ) EE 104 278430 Er L7148
(D2 F~HE B4 PRBEL TR RFED P37 ZAB RS E R A > &
WG e B G TR - PATEOfR o

% 4. CLIL $3kp A28 4

a 13 BoliE BAE Tk HEL

1A Anis » A FHARN 5 10 3.0 5.0 3.95 0.57

g o

270 AR (S 0 A CLIL Azt 2.0 5.0 3.68 0.71
f‘-k? * oo

3FT 0 ARts 0 A 1F CLIL Az £ 3.0 5.0 3.78 0.67
g g o

47714 CLIL 3ARts » N F @ oprm 2 2.0 5.0 3.62 0.86
FE G

5471 CLIL 3A2fs > AF @A L frzm 2.0 5.0 3.68 0.75
MM E N FhE Y 2 F o

67713 CLIL 3kA2fs » AF @A A 2.0 5.0 3.73 0.65
Wit ERTRECRF R GRS

777 CLIL 34215 > i\%j wEAAN 10 5.0 3.62 0.89
CEHD ROECRA GRS

&pQCUL%ﬂ@,ﬁgiéﬁﬁé 2.0 5.0 3.38 0.76
AT A

947 1% CLIL #Azfs » 5 ¢ Eip® &= 1.0 5.0 3.38 0.92
kv F PR AL o

10747 % CLIL 3kAzfs » A @ FH 2.0 5.0 3.54 0.73
o ppaEead §oargd o

1177 CLIL Az ts » M EN L 1.0 5.0 3.08 1.14
& BRI o

&ﬂ’%ﬁﬁi%%CULﬁﬁ‘Fﬁﬁﬁﬁﬂi(“ﬁiﬁﬁ’ P Fd )

Y EE FHAE [ TRAEEB AT REE T LR BGREL  f R

3

& ﬁ’f&%’/‘fﬂ?ﬁﬁﬂfﬁ RAERITFLT o RETZEI G € P2 R G FATK T oy

;F 735 il—Lﬁ,{f’v‘"-ﬂf-’ 7/fH/bFL_ﬁ 34_’45?%%4 e '5';"5'77;&45.’;%41 (E('{ﬁ?/fv"/ﬁ‘lg —?)
e pf
Ak L AT R I G [ F gt P AR e e s FEAL P T g B R

2 FEIApA G B G
-G B H G e
- & F%‘ B E A FHTE 2 R a4
SFf L A TR E V7 T L RGER o A LR R AT GGG
SAFEEFIE L FH AT BRI R SR rREY R FF



A AR R T - BLBL o EA LS R
s A XA HEH /? D‘,;f/f/g %—7‘%
. N PRy R R Y P
NP g Ca
~ < Frl]
“FRECFF AR EFTR LR LAHE BT EFE
: A gEE T g
FFEKET T A4S @}gfffb L F #
-1 think asking students to read the question is a little waste of time.
-suggestions: £ 3G AFRIZF G2 T ZpFE KL G BT
T ~FETRE
FEM A I BERAFTEE)HEY MEHIEY FCLIL KERS TR &0
TR RBE e T XWMERERTREASATTIERE AN F 0 ¢ 7 Learn Microbalance and
Micropipette ~ Find the density of liquid using Excel Calculations - Find a Gaussian Curve (Flipping
Coins) ~ Replicate data for Calibration a 10 mL pipette (confidence limit) -~ Replicate data for
Calibration a 10 mL pipette (Q-test, t-test, F-test, ANOVA) ~ Colorimetric detection of Ag", Au*" and
Fe?" ions by using Tannic Acid (calibration curve, standard addition, and internal standard) - 2 #8 %
Y ﬂ**ﬁkﬁﬁ*w~&*£&aﬁﬁ\aii%&ﬂpk\Wﬁﬁﬁaﬁﬁ&%‘
KA HEEZ 'F*F.&‘f T RAEE A E RS AR A RN Py e R AR 3
I8 i #\Li“‘? L2V RPARE > wAgpEt B N ivg e o
b SRS 4T IV B A F 2 PIE R A % & 7 % (Chl: The Nature of Analytical Chemistry
23 Ch3 Precision and Accuracy of Chemical Analyses)#-12 CLIL % #5887 » & ¥ 14 o3
HWLE SN CEFAFEF EE AR R T NE RS LE(- )RR
K%Lﬂ c P REEER o Bl CLIL KB R 2 mejpid L dad 2 Hiiep A pala
AT PERE NPT EAMRYEY BT FAE LR

6. %24 & Recommendations and Reflections

AT R TR NS Y F CLIL 15 #5% ﬁ“i’)‘k\ﬁ“ B (- AR i 8§k 0 R
%‘fi/«*@‘iﬁ PSSR O BAFA Ao E 2R E R (A Fd kg
ERARY A S HRFARFIRE SER > IR GV Fokdrtk o

"‘pi*ﬂ‘f‘ﬁ’pi# PR F AL EE) AL GRS R 1IFIF
6.q.)J LA L ERESA L AKwRGFE 5%%'“?“?”ECLIL?%%K;‘[?I&%A}%TL?(— Vi E
FEREG IHRBEAEBINBAEGE S NKE) A 22 R REFIFLHETRT A
KEFBFELe AR 7 (@ #FERN AT T RITHAR2 A %*?ﬂ%CULﬁﬁ
BE b)) MEEFTZNI0OFEERT 2 SV N FERF2 L FHE) Fit W%
Y ECLILKEFHHA T EHAAT Y 22 o

v GrEkipl g s Kirkpatrick p 328 ¥ 2228 4 2 RABKE TR k=L H 4 B Y 2o 245
BRZ & £R %% 38 A4 T
(Uﬂl§ﬁ§éﬂﬁﬁl§()mﬁi’gﬁﬂﬁﬁ%a’iﬂibbﬁﬁ77ﬁ,%ﬁi
SHI0A c EF 2 AEYAFE AT 60 A c AR II0F &R 2 THABRERL 2L R
AABAEELE N7 A FPAFAE 60 AR5 T 34 BT MK F Y FCLIL
HELAEEHNFLERSFT B0 -

10



(2) Kirkpatrick p =58 ¥ = 323%8 K,ért TV B3R HARRE P TiogE RN 4L > R AR
RIAEFRRALEOF TGP R 27 UMEHRSEY F CLIL REZEFHARF F2H
MRFF B FVEELEDPeFRD AF T

(3) 111 F & B A5 F (- )ifes KEFTE T00 8L 447 A(BA G 5A) o 110 § &
fi’ff‘ Wi REFE TN B KT 024 & > e £.d Kirkpatrick p 8 Y 2R A 11 %
E %*"565'\%‘? WECLILZHEH N 7 48 4 e o

Bt #H TR E Y F CLIL JF RS 2308 R e 8 v it 54735 40 B iz -
e F 2 A EydB2 87 4%

232 ?Je References

T~ iR x4 (2004) %ﬁﬁé%%“ oI A P A5 1260 151 -

2 5 F(016) HEHKF Y ixé /pﬁvgﬁ% ARSI 2 3B o L BT %Y T 5(2)58-63 -

MUEE 2 HAFQOID - B % Y 2EEYHR» JEESPamg Y Sns
B3 oo i A F4F > 28(2) 0 149-162 -

R 3(2005) c WK FE IR A2 FlEF o W2 P A A F A FTREEFT TGS

MATQROIS) W’ FY R ~F2 aRELGBETV LR Ky NKETEFAL
3 o

Free ~ FRpTaR(2021) 0 ARY ) BF 25 CLIL £ o mw ~ FPRE 8 34500k o £ %%y
et A5 10(6) 0 118-124 -

B (2020) 02020 & 4 F o= R R R T 24 o AR TR T 9(9) 0 090-
096 -

#r~ JTT (2018) > CLIL # %k B frigAf 8 i {2 1 o Lt fre 5;”17 B9 (L%) CLIL &
FFmhd HFxEPPFEFEERET Q2151 F )43t F ke

Coyle, D. (1999). Supporting students in content and language integrated learning contexts: Planning
for effective classrooms. In J. Masih (Ed.), Learning through a foreign language: Models,
methods and outcomes (pp. 46-62). London, UK: Centre for Information on Language Teaching

and Research.
Coyle D. (2005). CLIL planning tools for teachers. Nottingham, UK: University of Nottingham.

B (2019) EFPFEF TR EEY FARFEEMHRE T LB R, e
BEFEH - B2 Mﬁﬂ:“’% A oo

Bl s ~ g2 (2019) - WL RN FEF T FEHRT w4 (CLIL (fF & it 4 247 - &
T 0 122 0 141-153 «

%1% Appendix

I

B2 EEFRBERE L hittps:/drive.google.com/file/d/1yNyeUhoB2 G-9 2bl-
dqagh92UVPs6Ne/view?usp=sharing

11


https://drive.google.com/file/d/1yNyeUhoB2_G-9_2bl-dqaqh92UVPs6Ne/view?usp=sharing
https://drive.google.com/file/d/1yNyeUhoB2_G-9_2bl-dqaqh92UVPs6Ne/view?usp=sharing

-

R * o
Systematic =<
—

Story 1

Pamy:  Hay, lara, how S your
Fhiysecal tast todayy

lara:  lamble.

Palty.  Wihy? Wiy do you lhink you
serewed up lhe BsIP0an’t b
frustrated! OK?

lara:  When | usad tha calculator,
kept shawing an ermdr
massade an fe scnaen.

Paly.  Oh~ Poor yaur-Yiou shoukl
il a new calculalar befong
I mesl Lesl

Story 2

Palty.  Hayl Tara, the report & about
lo starl Wiy hasen'l yau
shawn upl?

Tara:  \What! What tme s it?

Pamy: Ifs B30 Hurmy upl

12

Errors

\
Fara: Oh no, thare IS an emmar in my i
wetch. My watch is slow. \
\
Patty:  You wil maka aur group taill
Tara Rl Sarry
Story 3
CE HelloIhs & NCUE Bank May |
hEp wou?
Pafy:  Whan | bought am LY
hendbeg, My card wes
rappciad. That's tha lesk anal |
missed i |
G5 | am sorry aboud Bal | owil
hedp you confirm sl
higgpemed. Please wal &
Fiinle
a
5. Somy, that's our faut, fema = d
a sysiematic smor Wa wil fx
the problem ASAP.
Paly. you make me lase e

handbeg! You wil pay for &
by byel

+ B



Sowe can know fhere ara so
many knds of ermars in our life

True. Bessdes there ana stil
many ways to use this ward]

B, can o lske @n
paEmple?

Sure, Winen wa shudy
Chamisiry, wa learm many
types of aystematic armorsl Do
Wou ramamoer mal!

Yau! | remeurbier, Thine e
hre Iypes ol sysdomaiic

LEACH S

Comaciyl Thay are personal
arrers, mathod ermors and
Ingtrumantal arrors.

Ol TEmaw (hal We lesarmed
iasE arroes in i ==
Chemeiry Clas. Persona
e restull fram S

carsess indEitention or persanal
rnilalions of Me expariment

For axampla, estmeting the
position of & pointar batwaen
two scale divisions, e color of
@ solution at tha and pomt ina
Hiretiom, ar e kval of & gud
wih respect o a greduation in
@ pipet or buret
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B Tha mad arror s malhod

arrors. They ansa from non-
ideal chamscal ar physical
behmior of anaytical sysiem

Such sownces af mon-sdeality
nclude e siowness ol samsa
ragCtions, e incompletenass
of oihers, the mstebilky of
some Spsceas, the leck of

speciicity of mast ressgents,
and B possible cocurrence of

sicle reschions Busl interfere
with e meEsaremenl

FITEEIES




The lest aona is instrumantal
grrars. Thay are caused by
man-ideal instrumanl bahenaor |
by Tauky calibralions, ar by usa
undar mappraprate condilions

Piped, burst, and volumetric
fecks may hold or deliver
volumies slightly differant from
thase mdcablad by thear
praduatons. Electronic
instrumants can be influencad
by moEs, lemperslune, pH
vahies amed ane akan suljescl
Syshomalic arrors

Was! Mow, wae b Biren
wilesns B kel you prachon
defnguishang e Birse bypes
of syslemalic smars

Wiribe down yaur amswar and
I recsan wivy you Chdos
el cons

After ek, Shara your answar
gnd discuss tha commack way
Wil your team mambers.

Hare we go |

Word Bank

frustrated (ad)) HTD
systematic error {n) EH{FHE

personal errors (n) A TiEE=
method errors (n) TASEE

Inatrumental error (n) B2

pipet (n) SRR
buret {n) BiI%
non-ideal  {ad) I HIER
reagent (n) A4
callbration (n) 0=

ASAP= as soon as possible {2

the back of 20
interfere with — %
disciuiss .. with ... 2 38
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+ b

1. In video 1, what kind of systematic error is it? Please explain. What is “
the correct way to do?

2. In video 2, what kind of systematic error i5 117 Please explain. What is

the correct way to do?

\

| 3 Invideo 3, what kind of systematic error is it? Please explain. What is
| the correct way to da?

I
/
/

15



1. Mame three types of systematic errors

2. Describe at least three systematic ermors that might aocwr wehale

_vmir_.lhinu_u EI'E uﬂ:uumilﬂicil balarce

——r;———————————

5. What kind of systematic errors are detected by varying the sample size?

16



& ¥ %8 H -1 : Gaussian curve practice: 2022/10/26

Name: School No.:
Activity 1
Flipping Coins-5
No. 0 1 2 3 4 5
people
()]
-
o
(V]
Q.
©
o
2
0 1 2 3 4 5
Number of heads
Flipping Coins-10
No. 0 2 3 4 5 6 7 8 9 10
people
()]
-
o
(V]
o
©
o
2
0 2 3 4 5 6 7 8 9 10
Number of heads
Summary
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Activity-2

Replicate Data for the calibration of a mL pipet
Temp : Density:
Trial Mass, g Volume, mL Trial Mass, g Volume, mL
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Mean Maximum
Median Minimum
Std. Dev. Spread

18




Frequency distribution of data from the above table

Volume range, mL

Number in range

% in range

Total =50

Total = 100%

% in range

A histogram showing the distribution of the 50 results in the above table

Volume range (mL)

19




& ¥ %8 H-2 . Confidence interval practice: 2022/11/30

Name: School No.:
Temp : Density:
Table 1. Replicate Data for the calibration of a 10 mL pipet-2
Trial Mass, g Volume, mL Trial Mass, g Volume, mL
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Mean Maximum
Median Minimum
Std. Spread

20




Table2. Avg., STD., and Confidence level (50% and 90%) of 5 values

Avg. STD. CL (50%) CL (90%)

Activity 1
Confidence interval interpretation 50%

N =1, std. is a good estimate of o.

CL:

N =5, std. is a good estimate of o.
CL:

N =50, std. is a good estimate of o.
CL:

Confidence interval interpretation 90%

21



N =1, std. is a good estimate of o.
CL:

N =50, std. is a good estimate of o.
CL:

Activity 2

Determine the 50% and 90% confidence intervals for (a) the first entryl in Table 1
and (b) the mean value for Table 1 in the same example. Assume that in each part,
std is a good estimate of o.

Summary:
1. What observation and ideas do you find about confidence level (interval)?

2. Please provide an important concept and conclusion for today’s activities.

3. Please give an example of confidence level (interval) in daily lives.
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8 3 S H -3 . Q-test, t-test, F-test: 2022/12/07

Name: School No.:
Temp : Density:
Table 1. Replicate Data for the calibration of a 10 mL pipet
Trial Mass, g Volume, mL Trial Mass, g Volume, mL
1 6
2 7
3 8
4 9
5 10
Table 2. Measure volume by a 10 mL pipet
volume Mass, g Volume, mL Volume Mass, g Volume, mL
1.00 6.00
2.00 7.00
3.00 8.00
4.00 9.00
5.00 10.0

Activity 1: Outlier rejection
Q1. Decide whether the maximum and minimum value should be rejected at 95% confidence level
from the Table 1.

Activity 2: Comparing standard deviation
Q2. Is your measurement significantly more precise than that of other at 95% confidence level?

Activity 3: Comparing an experimental mean with a known value

Q3. What are the volume (mean value) and standard deviation of the pipet you used from table 1?
Are the data in agreement with the capacity of the pipet (10.00 + 0.02mL) at 90% and 95%
confidence level?

23



Activity 4: Comparison of Two experimental means

Table 3. The volume and standard deviation of the pipet you used

Trial volume Standard deviation
A
B
Q4. Is A’s measurement significantly more precise than that of B at 95% confidence level?

Q5. Do the data indicate a difference between A and B at 95% confidence level?

Activity 5: Paired Data

Q6. A new method for calculating the volume of pipet was developed. To test the method, ten
samples containing known volumes of water were analyzed with each method. The paired results
are shown in Table 2. Evaluate the accuracy of the new method at 95% confidence level.

Summary:
1. What observation and ideas do you find about statistical calculation?
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2. Please provide an important concept and conclusion for today’s activities.

3. Please give an example of statistical calculation in daily lives.

25



& ¥ 5% H -4 : Calibration, standard addition: 2022/12/28
Name: School No.:
Stock solution: 1.0 M HCI, 1.0 M NaOH, phenolphthalein indicator

Table 1: Strong acid and base neutralization

Solution 1.0 M HCl (mL) H,0 (mL) 1.0 M NaOH (mL)
1 0.5 9.5
2 1.0 9.0
3 2.5 7.5
4 5.0 5.0
5 7.5 2.5

Table 2: Unknown acid sample 1 (10 mL) neutralization

Test

1.0 M NaOH (mL)

1

2

3

Table 3: Unknown acid sample 2 (10 mL)

neutralization

Test

1.0 M NaOH (mL)

1

2

3

Table 4*: Unknown acid sample 2 neutralization (single point)

Sample 2 (mL) 1.0 M HCI (mL) H20 (mL) 1.0 M NaOH (mL)
9.0 0 1.0
9.0 1.0 0

Table 5°: Unknown acid sample 2 neutralization (multi point)

Sample 2 (mL) 1.0 M HCI (mL) H.0 (mL) 1.0 M NaOH (mL)
5.0 0 5.0
5.0 1.0 4.0
5.0 2.0 3.0
5.0 3.0 2.0
5.0 4.0 1.0
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Calibration, standard addition: 2022/12/28

Name: School No.:
Activity 1: Calibration curve from Table 1
Solution [HCI] (mM) xi 1.0 M NaOH (mL) yi
1
2
3
4
5

Q1: Construction calibration curve

Sxx

Syy

Sxy

R2

Q2: x-y calibration curve
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Activity 2: Qualitative analysis from Table 2 and Table 3

Sample Average [H*] (mM) Standard deviation
Sample 1
Sample 2
Q3. Are the results in agreement with [H*] of sample 1 and sample 2 are 300.0 mM and 300.0 mM,
respectively, at 95% confidence level?

Q4. From Table 4, use single point standard addition method to find the [H*] of sample2. Is the result
in agreement with [H*] of sample 2 is 300.0 mM at 95% confidence level (n=5)?

Q5. From Table 5, use multi point standard addition method to find the [H*] of sample2. Is the result
in agreement with [H*] of sample 2 is 300.0 mM at 95% confidence level (n = 5)?

Sample 2 [HCI] (mM) xi 1.0 M NaOH (mL) yi
1

w|N

D

Ul

Construction calibration curve
Sxx

Syy
Sxy

m

RZ
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x-y standard addition curve

Q6. Do the data indicate a difference between the result from single point (Q4) and multi point
(Q5) method at 95% confidence level?

Student Single point Multi point Different (di)
1

wI|N

D

2]
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