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T 5 B R8s SR AT B R AR 58 2 IO R el R - REIH 24 BE RIF 2R -
DUERT H & A VE R A 9 F5 K (Butterworth et al., 2011; Geary, 2013; Richland et al., 2007 )
EEEVFEHEE O HE R B E AR JIEF & ETE (The Programme for International Student
Assessment, PISA) ZFFLt » —HIFE5 o PISA 2015 5 SR BUR B8 B 4 55E 63% HIEREHE AT 46%
KR RS AR BB E R B il iy 17 10 - AR E 2 RRENERE - JRED - ZHE AR
R 2EFE BUEI JE % F£ B (Organisation for Economic Co-operation and Development [OECD],
2015) © MHESH ISR B2 A LB OFH % FHBHEEREH - FIEREEH B2 4: T
2% o Silzer Bl Prenzel (2014) $5HERE(REEZ R HERE N B - 22 A2 3 B2 B
ROEEA: N ERBETN - HEEEEE EAIER (Prenzel, 2007; Prenzel et al., 2015) ° PISA 2018 4 5

REUR - WEISEANESEFFRERR > REHEEBEAREREHENVEERAND - BE L
B 2= R g R B - BRI - B s E S EEROR - (HE 2 ER S AT 10 /Y

BB ERR TR R 0 a5 SEEE AR B B RS AUE 419/t A (Organisation for Economic Co-operation and
Development, 2019) - SREEEEIZEIGEE (2018) WIMFZEHE A @I L me S E 7 Bk 2
BAREE R - BEBHEEE R A] %S E KRR - 2EBERERZR - MR Bl 224 ny e
B -

BT R TR A B SE R B VR R B - Ryt B A 2 B a - BRBN BT E 2 - BB A B
FIEEA  BEEAFER (" AFTRRAENEEZEME R/ NEGR R TR,
2020) - FRERE] 100 FREH T BIR/NE KB R E R T EE ) - R R B R E

(BFE - 2011) - B THTFEHE— RS E ) B TR ER S, tERRTE
BT BAERRERGEN AR - dER (2012) B T = EREBEEES - i
TR B i I D AT R B2 A L B R R e AS T LRI - T T AR, - AR
BN HEETIREAE T ERLE ZE AT (21 SRS - BiEEFET) - RS —EREl
IR - B EER NS H A PR - B RRE KRR » TR S A i R R s T P (R R 2 R -
BN TS IERE | RS - SRR CAE R AT IR R AR E TR T S RO R - AHRE S
UK » BETER R i il - FFR AR ER T E A 5 - TR T A B E BRI
BYTEET TR (Marsh et al,, 2006) ° 2 - AIFFEZ AT EFEAIR KRBT (2013) -
ZI R EPZS (2015) KFIEKFS (2016) WA I EEHEEEEA T EEEBHELEE R
% (mathematics learning strategies, MS ) ~ B{E2EEZE[ELE (mathematics learning emotion, ME ) ffE
MSE &= » S ERBER I HIERE - BREL 24N - DL Vico (1990) T EF j TEZER & FATfR it
PRI ~ FEEEN - REETR =3 S ERNBE RS - #T T BB E S e EE , -
HFEE B EE AR E TR BT & « DEER L F ERTEINZE - DU T Bl - 822 A an (77
B AR ER - E LAl - RIS - REE - (1) BEE Vico B R GRS EBE 2
ATTE LR P SR 5 (2) BT Vico B E7E MSE B A R F 2 » B EREICE B
R ERT AT RETE -

(—) BRI RERRERHS

Vygotsky (1978) R AFHASE TR - B EFH T IR AF s, (sign- mediated) HIE =
ANEEEERERMEEE - & KT KA ALS A R RIRF5E% o Vygotsky RE R IR 8% « diEHEH
F o RS B & A ERIAS R o (AESHIREAITEE) - FEBEEANELRSEEE - BEEE
ST 5 B AT E B E — BRI o — (8 AR B AR RE R R RS A B A R
REEREVIR - SB 2 MnVENBIEREEN R 12 R1E (zone of proximal development, ZPD ) HIB &

( Vygotsky, 1981) o

Wood % A (1976 ) #L7#E ZPD Hi%: - 5[ HEZLH 5 (scaffolding theory ) © 27EHY Collins ¥
A (1989) FRHIGRENEZGEH] - 45 H B8 O AR 0k H B RE S S SR - ARty
[EZRIERLZ M RE - FN P2 HAE Tabak (2005) fRHI=FEEARREZREL - BF : SHIEEREE
A (7 REEE IR E—(EE2E) - EEERE (FRFE TR K H A I R IR
a8 - HWTER I BIANR] ZPDs WYEEE % » AL E R E aiE RIS G ) » BRI
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JEZRMR (SHER—E B ARERR K - AR A ER A FIEAGETS - (ERS—(EEE - Z AR

FIESGERE R ) - MR R - SR A N FIR BRI 2R - R (B M U R S SR,
DU B2 AR e B B R h o fR Y B B R AR (BP0 > 2008 > 2011) ~ WK (2006) FIA " AJgE

R BEZRAEGFERSE - KBTS SNBERERY - R AR E LR -
Atftge Ll MSE R (EREE AR - TR B TP IEZCERAE - DU T MR IS BIEAR i RO BB A R A B
PRI -

(Z) BB ERISMEBDIERE

BT g T IO R R N R 0 A B R T R ERE S (R
2013) ° BIEW MEERRAEEIEE R - D ERAEE D ETELRAE P EE 245
FStie T s AR » DB FEE - TEENEH B KB EER - B - ZEmHR
ERERIPRSE - B4 REEEIBETIMERE - (5T —HERURFIR(E - BEEOKE i) 24 S B R 2L
Fo H IR o (Rl - 5 [EER BRI E HEE - BT ER A AR R (sign-
mediated ) 7 Bh{E#EEE - EBEEREHER B MR RE - EHEEREE RIS ER TR EREEL
R AR B A B NS il = B rU S (2 XKL ~ B 0 2013 5 Hougham, 1992; Skemp, 1989) -

DAMEBA T E T HEM R - B REAGE R TEE & - ARV R B B B e
BB R R DU R B R SRS R Y BT - IR SN B I KR E R A R s (BIES B
5 2013) - Hik o tHREIESE s o 5 A i) SR ES B2 SR M P L R RS BRI R ERAIRIS AL
JRE RN - NRIBEEEEIEL  FRIRIEAR (B1E% - WiEy > 2019) - TEREE W
F AR ARG EGH » Goetz A (2007) HIWFFEHE IR & HIAY RS2 (BB AIFERE « A8 R EL AN 2 i
HIES SR b A B E - BIMEBGRERAET S - 2T S LLIEI 17k SR B2 4 SR HH B A2 Y B2 2 1l
Pt AR R RS E BRI - e BT Rt B S ) BLER SRS 2 R RYRA (R R (BREEREA
2018) ° BNIIIFFCEE R B MBS - SRRt (BPRELE ~ BREAM - 2010) 5 tETH5ETE
HEER B 2 (R SN BRI A B 2 8 (VLIRS - 2013 5 PREBE ~ F2IFHk - 2012 5 B K -
2016 ; Daniels et al., 2014; Krapp, 2005; Meinhardt & Pekrun, 2003; Pekrun et al., 2002 ) ° S| EISHIL
W5 (2015 ) 7R —(EREHIEL G B IRV BB R = - WHZeAs SRR B RS + BRI
HETTRREEORM S +28EE - 52 - St BEATRM SRS BT - 2
B A2 SRIE B AR S A RUTEE) - R 2 RIS A » =& T A REE L R KRR -

(Z) BEETHRYBEY

ERIER P EERE D » SARREHERE NS » FER— - HEHBHERFSREEENTRGYE:
BLHMMAEE R EAEEZ M (BEE /R - 2001) - EREEREFEER®RN "B
HE, - MEFEEAKS SR GES - SEERE IR RS - g KT
FE LT - 8 R R T e A B A B MR SRR R G R =TT R (B -
2011 ; Per3e et al., 2011) ° AATRHERCELER A SR B R B B2 - BB A EHE EAIA T -
BESTEREHE S (Chin, 1995) - HEEHERHEIHEER (Chin, 2006) - fHEIFCEE
T BE TR R IS A B SR A I MR AT (S S R AE e S A FEE R R B (RS
2016) - i& AJREEE A BRI IR HEAURE#E  (Nelson & Roberts, 2000) © ZMATAHE (S & B 2 EH S
EAEZYRGE (RBAE » BUKIE - 2007 ; Ball & Bass, 2000) -+ RE{iE24: E822 B A7 1Y B i E A £ [5]
HI(E S E R, » SO NRIRIEEE 7k DR 4222 (Clarke & Hollingsworth, 2002; Wyatt,
2010) - BEINAYMEHERARYEEHBUEIREE - A4S R BAE I EE S E o RFFEAL Vico (1990,
1999) B EIERBENLOMEE » 5 1B HEHEE -

(M) HEBREIE MY BE(L

FANNT NGEFELE « HEA (Glambattista Vico, 1668—1744 ) FZEZEA{E (The New Science :
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BEEZ)  (Vico, 1990, 1999) - 2RI EEIEESE » S8 - BHE it gs R - NE
B4 PTES . ER . SEER . OHEE  HFHE- 5 o Vico (1990) FAE R A SHIHSGERIFE O
AR - ST~ EEEEE (mythopoetic, poetic wisdom ) » %5 H B EL AR EL AT & DU R R RE
i AJEAEEE RS A H ARIIPER - Vico (1990, 1999) & G R E A B 22 E PR EESE > DL
BERRAIE ST MBI ERE o HERiEd Dewey (1934) H T ERASE | BES TR A » Dewey fEH
Tl A5 1E 0 A A ok (R B A BR A2 it T Bk HH SE IR MR - ST R H i AU R 2 AR ik Ry —
il B R SE B8 -

1
EEBHEBRIENEE TR

RHER ‘
i LR
R
Hex
7 5]H “Embracing the aesthetics of instructional design,” by P. E. Parrish, 2005, Educational Technology, 45(2), p. 17 (https:/
www.jstor.org/stable/44429197). Copyright by 2000—2021 the ITHAK.

Pinar £ A (1995) HYZEANE (Understanding curriculum) 2 H 7] DA A S5 228 0 B s B iR 5 22 1
FERR - (EAMAE BT RO S 08 AR ARl BE L E AR A R S L R B2 B 2 Parrish (2005,
2009 ) € Vico (1990 ) B = S & : BHEMY (scientific ) ~ #EE:HY (storytelling ) ELFET#TY ( spiritual )
1 Dewey (1934) HYEIES - FEESHESRHL SR Z200FF 14 - #2 R H R - 20E 1 Fis © ik
B A BB P RS B H KRB BTG R  ZE RS RO IR E RIS
SEE AT A B EhARER o AW IEILEES - EEYE Vico (1999) T3, ZEM - BEEGE - MER
RGN E =R i R B AR AR BB (SRUEE] 0 2005 » 2009) - EMEE 2GS ]
i Vico (1999) Hi &b 28 B8 s = vh DUE S TR GBI IR R B - BB B B Tk
E EEANR A B R -

Jith
(—) Azt

AR AHEEAITENINFF (collaborative action research ) » EE 7 FE @S (FFETE » RIEFEE -
BN EE - DU Bl S VO P PR AG BR PR AR AN NE] 2 AT » DR IR A iy 5 2O T 3 i
YRR FEIRBEUETEE B2 (Bruce et al, 2011) » AR BIEFEI DGR S5 5 - 55—
REZEHT » RREARE » B REEREFE EFIR  ET G ELHRERE - 55 - REL
ERBHZRER] - #E{T 7T —KHY MSE @A BEERERT 6 EILE 30 /NRFEER o iR B AT R
Fi Clarke B2 Hollingsworth (2002) FYEHETTH) — R EIEERENES » ETHCERE LRI A - WIE 3
Ziva
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i 518 GERZEE RSB SR A REZIF A — Vico BEGHITEEE) » BIEF - 2017 (hEEffBlkpgEs
) - 48 H 148 (https://doi.org/10.3966/172851862017040048005) -
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1. WisEs i ~ 2EHEEE R

(1) WF7EIMERRE - BFFE/NMERE — 35 5 % RS OB MR T30 - fRE
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BT CESCRAT - E RERBETEERRAT - BERFEE 15 F o ) BEIERE ST LR
RF e Lsmbtoe B R PR Ay T EE OB, o BRI EETT Vico (1990) B LHITTENMT
gt ) BEIEA — SRS -

(2) WS Erse 4 - W SR s e AL T 5 Co B R Ry v B B 715 D BB AR - 28BN (A
e R 0EF (k%) CERIELE (11 135%) 235 A - B4 18 A E 17 A -
Aot TEREER S | BEE A RR S — R B TR - BB R 35 S IER A o
SELLER AR B E T RRIIE o B L a (KRN E  FEFREEIMEIEE S b. A5 a0
REBEOLKREFITLE 5 o EEEH S FELEMFEZELHRR ; d FEEEEFESE 5 e FiER
DI -

(3) 7353 - DA EEERRES B AMER LSRR EE M - A0 " ol aFEE
TETEEEE (Dyson, 2005; Simsek & Sales, 1993) © WHFEHEITH) - Ryl BEIH Z EIN T8 - 1658
—REGEHIEE RS - T AN A AR E BB - dH BRI L2 S R DAL
B B (R ER P L I B2 BRIl 7 =A% 1 P -

F1

NESHETRE
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— - = | h N
il ol i # # %
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2. W5 LH

FoEWTFRHEY » AWTFeiR S22 R B RS R B FCEITRIRH] - B5E —REH AR =K
BB - (ER2EE - LT TEEERNNE - 5o k(G - SR

(1) BEREFRIER - THPBESERKER ) (FEK - FEE - 2013) - FAEIER
HAREAISRIS RS i B B R TR ITRIG A B B2 - LA - B ORI
L PR\ BORBY S8 - 3 (H 0 EAA 3 8 - 5t 18 8 - RS LAY Cronbach’s o &% .96 » B
TERARIFNEE -

(2) BBBHEER - "HEERERER, (FIEK 2016) ShIEAGEHEERNAREHER
F o R MERZ ST IEAEE AT o i - B2 7% BERHFNEERE 0 anEEe o
TR - AR AW MlBEmEEEREES  —EELESER - ESERE SE - HEF45
78 » BRA Likert A ERIPAIFE - XA BBHAS - FRATFFEEE RS - BEEER
Cronbach’s a /&3 .90 » BN EFRA RIFHIEE -
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(infusion curriculum ) FYE &5y T re ik E 20 AR S0 B AR B0 TR

Hl - PR T TR T RPE R ) (R EEARRRY T EERERAE L (EREUE - 2008) - D

B BE - 1 EE

FHERTE - WA AUIRAE 5 2. SRR FUIE BTN 5 3. S E A By © 4.

A SRR RGN ; 5. AT E TR 5 6. 0 FACER - BT -

TTEIIFERT - AWFFEEE

fRTTHIE SR
BEME T HYVUHER

AE TR RHIES

» RefERU T H{LfE

ME—Tt— XA REE
REHIIED (BRELE - BIE > 2009) - ERER R =(EXEER " —m—RGEAATER
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RESAR &I E CRVERENEE) - M 1 BRI S At RATREREE BT -
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//ei o
REFEEHERR (AT AR IR - 1. R T FREAVE H el - Folras e -
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(1) REBEACHRIEZTER - AWE R IPCETRERS g - TEFENRAINE ZHY
BB R B R BAETE R R - FFEREEES2HENE - $tHSERNERET LBETHE it
TEEEAN BT -

(2) RIROHZ T DI R AR B\ S ERIRI0 TR, - PR SCR MR,  IEIR £EE5) -
ERIBRHETHE - DURIFER - AR ENRER N OLREEE - 55 B
5 IRECRBREN - SRR R M RE -

(3) BHRRMEZCAEMELER: - PABITTEERSE 8% - S S350 e B il O [RIREL o2 B2 AR HETRA X -
Ui A £ R DE MR A N EEARTRE © SHETRIE B 2RIV - RBETE R ETT I R ITH B M
TREE - Rl ER(E & (FRER D EATE S - MEREAETTHH DL T AR R BB HI R
ZAEBEIE -

(4) THESHAAMERL SR A TGHC SR - HEAUERC e S 4 TH - . BETECEALG —FETERR R
PRERE RO - G BEREOALE - BATRCRACHE 5 b, B TR R R B Bl ) s B —— A B R
ARk ECERE AN B E RIS ER 5 . [BRLAl — ERER R HE A NNEE LG - NEERLEE
45 (DAFAZEIERE) ~ HAVEER] » A LS - BHEEE - BEEEREE CHBERER  d REESR
FOBRER— T ye BB R IR HAE MR LB ERETY - Mk Rl sk B A IR BRI -

(5) BEACERAII T - WH9EE R RER AT SRRV ERIE IE R LA - SOR &R TR a3 - 6
BEREAE ~ e BB AN e R BRI = Akats - DS EEBN -
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(1) BAhEE M EIEEE - WMINBERIEELS - AUl & (SR E S EURE RS
LG FIEE R SR SO 2/ MEBREL (BB72HT ~ BRBErf - 2001) - & F Bl N E S
HHE TERENABRE  E)) - ARABRE R - RS REHE - T REEIE
FRE R HEF/IME -

FRE B R L B, - RIESAR S A 0 6 AL —/MH - B E—fHZE 5 A - EEAIH
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EALHL T BT —FCEL D - FEERE @S AmErE - TT R TRE R AN A B
A B N A g2 -, (RE5T-028)

S25: TRER A THEBAR LI L ERA -, (RFFS-28)

S16: " &A% > #hb/BE1E » Pagamo sE RN £4F - —a @4t o, (RFGS-16)
T TR MG B4 HAAREREANSE LR e eE s Ra e Rl
CERRAFESF - (T-EHE)

& 5
MASTEREAILHE

(2) HEFREE IR R 22 R PR - B e BB ERTHE - ERHR L RMIIREER R

FELUVNESAEERIETIE - T 2T T2 A FEMRIIANE - HRFEKHE N TR EE e - 8
EH MR EE AU — » IR ERRRRE - B0 - BRGEER A LR RE AR B AL
FREAIRFRT o /NMERKETR Line WIEEH - 20 PIE R o " S R BRI gEEHRITE - 2EHZ
TEHEE - 6 Line SKBHT% - BETRA0E % - S11 WEBREEWENE ) - S8 EZAGEEE
BERESE B/ NHERE S B BOEES - S08 IBIEFaH © "SOS RACHHET @ BlLe— a3
Wik S oo

(3) B[R] 5 Bl B2 A RE Rl R Wl S BN P B ~ (e FFBLORY RIS - DUE ) #ARE RS2
EAAHI R - BAELR A G5 - FTLURILEM - S24AEEE - FEEAH AL BREDF )
P o FRACEREE I8 see B2 4B B R R R 82 - (A B R R EE 5 B BIRE
i - LR - AR AR RN R RIS - ERTE - 1RSSR ER ) - 55—
R H CHYRIE Bt FE - B uhEH AN E SR - 2E MM AEE - 832 BERET
HEFRIBRGE R - LRREE AN ~ IRWE S22 - R ESRREL L - NRRRETEER RS HI5E
B — R TERE BB B IER R A -

2. B AIR B B A INE RS o A BOSAGR A B

EE T AT MR S E KGR ES - SEIGREE - ) BETEER T AR B SRR
BAHAE T ZEEMEAE? ) BEFMGREEEREMUNE "SRR | K& T BER T
AR ) UG - BUERSRAT AR BT S A T A AR G - DR ERAIRE -
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(1) SEABAIRHGEE SR - EETEEIRAE - SO BE R EIEAZ G - AT FeE i
IR R AA B A s S S A s B S E R BRI - DI EAIBERIRSE (1@
Big) (MEHE—EPERALNE - 2016) REEENFRE  TE-SEEEEFE BEEHN
TR R - ity R B B BRI A/ NS ME 8 R M TH R B L MR (R e o BURAS B R TE B T
AR - ERE P ERE I BER AT R B E A SRR Y - RS R SRR
Ff FRAGPOER BRI SBOU ERIFTE A B - BUEEER P B EEAVERE. - BLERE AT
TR AR TR - BiEEERE )] - REERET - 2EREERRA - &
S E TAYBES - -EFI 1 A0F -

B BMBBARMEEAMKIA CHARFIA > FEREAERZMEM 23 L REMA—LH 36141,
AR A S Ay LR RA?
BT XA 1+3+X =36 4+ X =36 X=32

S05: "B £ A REBE I shEFRA

T: TRE | REATEGAEER TR AR5

SI13: T HEFA R FmB RN > B2 RFNTHHEER RN BRIEZHE - Hést
BR—R

(2) FIFHHCREERE ~ BT WAL PR RGBS - WFFEA A 2 e B %
LB AR - B RAREEMEERN A EAE - DRI, 2 REAEDE A
o RERER ARG RER A (RIHE 5 IS RYREIE R )  (Muse RHFR{E—REZEK > 2021)
FolGHElRss - SRR REAE - EUEE FR MM - I EG#R - RESZREMENANE > FH
—HBSHIREE - I RE F B E B A BT - B TS FHSR . - TERE
B, TRESEE ) ETHERE -

)2 HeIRFI BT wRE OMEEBEORRM T IS T WwRE 12 BMEE > A RH27T T °
ElEREED €2 1% 2
BB LE X T
A] 9X+18 12X -27 9X+18 = 12X -27
3X=-45 X=15

AP 3 ABEIRT e RAOMERBEBMEERT 18 Lo WwRE 12 hEHE - ATH27T T -
EREREER €2 A
Tk ERae s X T
Al 9X+18 12X -27 9X+18 = 12X -27
3X=-45 X=15

FEFH R B R SRER - 5 PR AN A AR PR EER - A TR B - B e
HEFEREOEEE - T BB H B AR | T SN DI SR, - RS EREE
Hlia T A RIE B EH AR —E SRS B EE et —EE H - AR A e S B DL T
REH o T ZENEE AL R - YL B R RIER A RS ARE 2 BERER 3 A

{8 ZEZfT— A — R FENSH %R " Pagamo |, EHEHE R - BEIIH R ImER A0 T B EEBER
IR B WA A R - TR RS —HRET B RRES T & TR
W BEAER BB W - ()

3. PR SRR A ELRER TR0 - DI B E A R SR
(1) BRI ICRFEEL T 3-2-1 1% | WENRERFE - SE25 T AR R P B G Sl R G 8 - %
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F#EIEHRENHS - RENZ T AAGFE ARWER - O3 BIE - FTESER - oA FBER
MG - RESREBHMERES > A T2 —8E—FHE ) WEIREEFE (dynamic
assessment, DA ) #& FEBEF /1178 - AR TR = IR E] - B%EF [ 3-2-1 %, IEIRERT
oS3 T —MEFEFHEFLEE3IMGY  FAAKEIMR24YE  REBAKE 1 AR 24
EERERAK - TARKSARERHR— LB DR CRRILBEH RS | -

TEE . "R RS  eE R A RS ? @RSk RAFR RS 32-1 FEUFX
R A EEM LM ARRHARE ) o ] BIITERFER D EREIERE - AR R EEE
TR T

(2) SELFPRE R0 R HORK SO > DULFET 1387 2 B A PR, - P2 B2 S31 11
B " 8+x = 8x » x+4+5x+3 = 8x+4+3 ,  HERHEAFEKEIE - 15 4x+4 = 8 - T HAHES T AR
HEE— PR BUEEECR RN S31 ERGRERES - S31 0 TR ARSHGEH - RIS
RIS — MR > LT -

B AN TFE - M REBESCFERIR - NREEE & RIREE - R
WS — TR IERERIRI RS T - B REIEE DA ARRTRERTAE - 40 S21 : T &A3 Tdrdm, B2 E@F
Ty 0 JHAENREEANEN T L BORE - IHEOEE - EEARAEE - 54 FEE
AEFTRED R L + SRIMEESCFRE AR - BRSBTS - AW R0 524 B E RISt
EHEE S EIERYIR - SRS TR R AN DB FE S S B ER A T ARREE - B B W JGE R
HIERH - AR BAHREE SR - FEXFZNIEE - B4 A5 EXEEEEERE
IEE T ERENVREE o AEmE Y 0 K E BT R T I EER R T REEE - Bk 0 T BT ERER
LY PPT » FBAH— KRR FRENEEE - REEE - HR - SRR EERE
H R ETSY o 3 TP R B R R T M ROl R T TIFRENIRT T
rRE EE R~ PR TREE NG 1 Bh T R R B (AR AP B, H RS - SR A n R

(Z) MSE BB AR K EBEMERE)

FE TR IEEEEHE - Puntambekar B Kolodner (2005 ) fiEfiff 5% a8 B M ¢ B — A 4L (3
BHR) AR RN EENCR - B AT RS E TR - B R B e B
eFEE - 6 E RS B EA RS2 SRR 2 U AE 6 - KR - Rl EE2E HIEER
(@ 7 BRI - A EERA N EERSET - R AESRg TR 5EA -

& 6
MSE R ANAYHER 77 /A ER 22 B AE

LAEBA R —Tt—XI7iE FIER
> 2. fEFIIH—TT—R TR
3. EfR—It— IR

1. ek
2. FEHEFEE

e T SN
ﬁ . E =4 NEES =
BB 3. B PR B G

e b L. 88 T i E OB ST R
A D — B ST ek —_— 2. HE ST WHIE |- BE & [m S R B R 4
° TR 3. e R AE BT RS
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1. MS (¥R A 2R B2 B B e

J BT R R R R SR A HRE E R - AL AR MSE HYZCERTS B AT 5 YR ] R A
10 7388 - FERAEARRARSE T BETRRIR AL ER AR R AR ] ST RS -
(1) EMESE - 2)E0ski 5 i ERg - M2 EEERaIE - PG AL RE TEE T %
A - BBHIREAE - R TURLEERNS , - T RBH IR BRI SHINE , - hERSANEGRE
ETEEMUMERES > TREVEED - EREEAE T T BEGEREE T, 0 TRE
BERFRE oo ) FANFRYEAZ

JFABE S B TR 2 KA #k - AR — B II= (E R PR BUEHARSAE I8 -
SR ] Y s AT AR B AR PE S T R A AR A R A SR AR Iéﬁiﬂﬁﬁ*’
- BEBEEM T2 - AE 7R - BEAENNSEBENKER T DRTREEEE - wi
—1 - BUER THICE - SREMETIESER - T HEM S EFES A, - T EAEM S B
FI2E AL R - BAEERZ NGRS, -

(2) AL SN LB ~ 7> e B NS RS - 2008 7 Fos - Bmiat s BB g - I
RS2 A AN R B RIAE - ERAERCERIRIBE T A 2 ORISR RN 1 ZATRE R E NS - 2)5ERC R
E e iR R ENE - BB REE AR ) Ao L B [ B AR R BB S B R A
2R AR B S B R TR (AR SR - ANMEE BT T SR A i R SR R BA KR~ ACRES T AR L
ERHREREBEDR § AT HEESERSENIR D - ZABRORERES -

& 7
YEBBLRSE

val ¥R, =ar;1'£' } '-.g;ir'-'if'“.-f’..-J H L] -
AR il il - LI pien K
'5‘ it 3118 i L l‘. . RppnErLanis uuf ’5““‘.2 &4 .‘5‘...3{’,‘1'3 TR G ah o A
shas| 3| BB ; eamadi iy scn s ; ¥ acrrs
2 _‘qng B0k o LT Y \m R L n sz : " .
P AR snanein o s ““"":‘ﬂ PR s
Ary -»_elﬁind it ;\ 1 854 -siiwu : A o e e et
:-.wc:;‘f i "‘-1“ A e < -.‘I -+
USSR AT [LEA L HE LR |*”,‘ -
1 BE) < - menam | o ﬁ% 1-:.- ﬂnm rl. (—, ]l
BREPFENS | 7] }-"Il- b
" A% 45h 5 . 2 o :‘;’ Jﬂq" . .
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RIS e 2 ":hHG\M{I IRTE iRy
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BB [ mrueu‘mp SRPERE] 4 LBAS £ BRHASTRY oy
b ; :fr.":f seelmi s BRI
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f:rﬁga" - LR E. ‘---*t H ¥ ! YYFPYVYT H,LVWHLVWH.LVW

AEIBEYEA E6F RN 51




420 #E L H B W

e 7 A—Frn > BAMSEEROANE - F-EREMEHERENE - Frs o S4AMSE
EREEONE - B ERMSEE LB - A8 ) FERE - BB - L% T
HIEEHE - S31 JRERR AR LT - ACRERRRE R T R TAF - BEAEAE S O Rl LIRS
ABERER M ZIEERT R Z HRE AL HITIZIRE - Be 2 BRIt 5 42 R Bl 2o e Y
REFHE -

"R RE BRI R AR T B ORI EEE G - Lrh e AP - FUORGER
TERnaR TR A T I/ NR AR B LR A REL R T B EME O o T AR
Ahen A BT o ) T EETTED S31 AR ISRE S AR DA 1 B SR B E R IR - A0 205
BRiBhng « (1) AFOeRGHEE IR . (2) REFBELZAES - S31 fEEAT
5T TR H R RS T - DU S L IRERE -

2. ME [FJ Rl A s S EL B 2 ] 1

(1) HEHRAEE ORISR - D5 A EAG s ST IS RATLAC - e 2 NS EEIRKE - HREERS
RN HEDEERRS - 1 BAmEE - BRI ERREERE - T8AEN © T RS R K @ R
HEAERRABECERBEE  TRRATEHERTARNEEZRAE  TAFEATHEA
Wthek o RERR T REAZT A THREEE, -

HREEREILE - FERARNEEERCERE FELEEEEERS - EEE - A
S HEEAE - NEEFEE M ARG - WA R ? DLS22 Bl " RRAR > AT R 5
REA GG FGEEEER BT FEEEACREER - M 28— n  GrE RN
B R FE EeE ORI B A -

TOHAERSE, - HE] - FERAERE - EAEBREAL RN A BB T T - T ERHE
LA H — AR R ERMAE AR EEARADT - FREZKT R AFRFTAEERMR
REBEEE - RER - 5 (S6FL)

BAEFEREALC A DA R IER - Bl Z A DL M AR ERE o TR RERERES - g
FEEHMENEAZ o ERRATIERAGERE - L2, o T EAEROERMEEOE - R
Ao TEREREE B MENEE , -

(2) HEMHBERRANSIY - BEEEMEIEIIERE - ) BETGIEH - "R h A A @) R ALY
REFEWE e AR B BEXRERY  PHALREHEFTREI &N BEIITE -
T3 ME FREAEER - ) ZRAl e 22 AL RO B IR AL AT - IR ER RO B L L BIRAE » S5 B AR ER
EAER S - FFVP e B R E LR AR RRAA T RN - AR AERRT
BAERF )~ TBEIR O > S MRS E ) - T EHERARE - EHEMIEER ) &
ARy ~ 5138 « IR AR IGFE R - BB - WS E A IE A S A B ER B R A - Skilling
FA (2016) FEHEA SN BERI R B2 HLEL AT B BB E - Blrr A EnES
RE (B E A 2T (RIS » 2016 © Tomlinson, 2003) - FE - » BRI RITHIIH &
SCRFBLIE [FIRORT A B R R BN IR R B SR AL R (B A (MR 2018) -

3. MARE SN Rb B - BLEVE SR RBIN RS

(1) BERBRRRIRINERERDL - AptFe s SRR RN - fTEIERT » Sea B AR TR - A% 6
ERETTRE - LT REEEET - A1k 4 P - BAEREIR RIS (1=3.05,p<.01) ~ ABEKE) (¢
=.60,p<.01) ~ BEPEEARZER (1=2.92,p<.01) ~ #LHAEFH (¢1=322,p<.01) ELFHEREM (1=3.09,
p<.01) » HEHEIGE FIRENE - Aizikovitsh B2 Amit (2010) AIRFFEFEH - Bl AAYERFZE S 7T4R
[ B AR TR A B+ WD ER AR SR ACE IR B o BB = 2R A R TR R A EAE - B BTS2 4G
FEMEIIEL - ICERESR S B PR RIEER - B sasEd 72R] -
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x4
MEHSEHBBELIEIRAIMTRER
AR E R % S e df t1E
L ARIEE AT 3.82 91 34 033
e SRR E % 3.87 89 34 ‘
PRI E AT 3.72 .84 34
EoKRY . 0.60%*
MRS AR E itk 4.11 64 34
El (ml=s e
B z%ﬁi,aﬁmﬁu 3.61 .89 34 5 ope
HEERR 3.93 68 34
R E TR 3.60 75 34
| 3.20%
e RIEE R 3.94 71 34
PRI E AT 3.50 .96 34
SRR :%EEE " 3.09%*
HEE R 3.87 67 34
R E T 3.25 .88 34
G 1.77
R W 349 9 34
- %ﬁ%%ﬁ@ﬁﬁ 3.61 66 34 305+
IR E % 3.87 .58 34

*p <.05. **p < .01.

(2) B4IE ~ AFRSEEEEIEE - BAEEEREE  FRE B DU S SRt # S5 1 B
(Pekrun et al., 2002) - BEAREEEEENAYEFEELEN - BBEEME & REER (F3E) HHE
HITERE - (ERE B THEE TIERIE S - KN G R B TR R S () -
HETH A THDIERE (WEE) -~ MsSREEREHERIEREEE (A0EZFER ) (Pekrun,
2000) - EEFTER M3 HT - A5 5 FoR - BAERIERSF I EENE 1L - Eiair (1=3.08,p <
01) BEEZE (r=333,p<.01) FEEER - KA LEAERR—m— X =AE H AR H -
Pekrun (2000) f5H {2 BER T HATREBEIRER - ¥HELEENS - BB MR -
HER5ER, EHMER R - RS2 AR - BB - BE e NS - 1R E R
HFEH - WARISEH & BTG TIRMeRrEL - A BRE - F0HEE SEREE - 5 e
BRBRZIIAE (2012) FEHBITARBERERE RN - R ERANBEREE ; Fhl 2R bEHeE
f o AWPFERT MSE B2 - EDAE BRI BTN - BRI HE L - B FNE
TR E R - R EE s HRTRVERE - ARRE— S HIE -

BAENFTERAEE AR B MR T - (R EERERE (1=1.60,p<.01) »
AW (=093, p<.05) PGB - FREEEZR - BEEFEIHENOHEIRE » FRB2EERE
BEEHRENELHIER - AR EFRIER - FR2EEREHEEBER - IS
M EEL AR - ATt EEREE RS RN » BREEEERSE - AR
EAVEEE R (SRR - B - 2006 ; FFEELE © BRI > 2010) ; BB SR E
52877 (Pekrun et al,, 2009) -« PREBEEIRZIAIL (2012) $5HIE P RES B2 ATy HIRERA - 2D
PR E EH OR S RGBT - B AL IR -
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x5
MEHSRY BELIEEFRMTIEER
AR E R TR S s df t1E
n Byt 2.43 0.81 34
Taise . . 3.08%**
A E % 1.92 0.88 34
. ESEA it 2.85 1.01 34 3330
- BRI E TR 2.16 0.99 34 ’
BRI E TR 2.54 0.99 34
L e 1.88
HEE R 2.18 1.08 34
. AR E T 2.74 0.93 34
Jilkz - - » 2.29
HEERR 231 0.98 34
i ﬁ%ﬁiﬁﬁmﬁu 3.01 0.99 34 -
AR E TR 2.60 0.90 34
e A fE T 2.85 1.13 34 .
ex B, .
* SRR M1 253 114 34
. PRI E AT 2.70 1.15 34
i N 0.93*
R E MR 242 1.11 34
PRI AT 3.27 1.18 34
- _%fiiﬁ@/ﬁu 0l
R E R 3.11 0.93 34
PRI AT 2.77 1.03 34
Fili3=4 e 1.12
ARIEE R 2.46 1.00 34

*p <.05. **p < .01.

(3) B4 RN - R FEURE —REEFBHGEN 28 52 ESH (M=3848) -
R (M=6057) BEIE 0 RE (M =28265) @ BB RERBEHZFIE > R BESE (M=
3521) ~ B (M=61.05) BEIE0EE (M=89.65) - BRI =RWEH » SPHERESEE (M
=5425) ~ B (M =6430) BIESEE (M =9227) ° H ESRAGHT » BB = REEE - bR
ELE o B ER AR W B B RN A A AR B Z IR LSS - FoE S E - BRI - B
& AR ME R 2R B R PR IIEIE - EREBE RS BN S IR ERA - AT e RinnyER 4 f2 it
EAERE RSP EE H 28 H T - R B RERT SRR B IS Bk e T b - SR E st H 2k
FEREFRALE ME AR EE - ARV R RERIRCENE RN EREZISE (2015) BRIRE
BRI S - HERTE TP ARIBER A TR A T R R EE - WIS R B A R R -

AT Vico (1990 ) B SRR E i 2 1E AR - BUHFEEH Vico = S (RHEERY i B RYEHREIHITT )
HUSRISE B AE R - ER S E  gE SRR E R - FEmEB R E L R - B4
Eg B R BRGNS  SRE E CIEERER - 55 2 AWFREL Vico B EBERE ST - K=
FEFABERFERR T - S 2 I AT S m I R TR i A S R = IEEEES - SRR R =IE
EE (1) EEHEEEHBEEAENENRENE (BEFE)  (2) HEHBERRERIFG RN
B (3) REBEREESESRI  B5EA BRI BERE - E 8 Fix - fEEBEE
b o BERER A TENS E R S (R Al A AL ER BB A T AT R B R AR TR AR B 1R RE - Burghardt %
A (2015) BIRFFEERAR AR EEE R AR T HE (R B Ok B B A -
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8
SRR L B ERERTE

HEfFH
Bt

i <k A F S o
bilEfEH — \ EEREE RS

Vicof) =SHi
EHRE
Storytelling
Spiritual
b R
H AL i L i = e

Hipf A
Scientific
B ELED

BB BREEA
PEBREEETE, | — Lo - | EEE
Ll gt e iRl e BEndb

A i LR
(—) EEHERBERRR

L. % Vico (1990) BIESHUBLIAAMBE B SNBREE— BB BEA KR

Vico (1990) HEH "FEH ) MR R IEAVRGE - 2R ARE  BERaEilr
TR T FTREVE G DABR IR ERAE TERE © ) BMBEHI A ~ HDURHHIBEE - TREREFH5EHER
WSS ERAERVIRR ST ~ BIGEST ~ HAITERHEEIAEE o - DL Vico HRERHAIESN2HR - T
fldrRE S —fE TEEAE ) (Ot T BERERUFIREE B - PR R, o TH
AT MS AR - BERTTEAER BRI Oaat B E] - Foa B2 AERTRITEK - EHE
WE ~ TNEFE T EETHEEARE - ER NS T Et SR EEE N R EELs - SEREE
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BRI - HEEEEENERE - FIREHE R - EEENAIERIR - BERET - Bl AR
(A4 ~ B4 BB EEEERFEN: - sarae B2 ARSI ge s (Al THE ) iEE) -
S16: "REMES 4L HEFREHMAE, o

2. s FEAR S S BELANSE G P BV Se R B R R B

J AT — B EREB A ESE - " HEBEEEONAERENAES , ~ " EREBEE

W, ~ TR EE R, - A EEHEEE (teaching practice) ~ FUEMEE ]

(pedagogical imagination ) EEFLHITEZ4E (critical reflection ) ZIFHRREY LR - T BB REEH

CHIYZERELRT 4 A B #k B4 - BREECRIEEEH - BEE CHIEHEE - SREEHEER - IX
BEENTERIL - HR » J ZETE SR RHY - SEHR A aEE M (F Ry B S B MRS B A v s A A
BT ERAEE - EEANEEER - BUTEER G R EE BRI EEEAE - B
B AERIRATR ~ PR BB S - BLAH R ST B 3 & BB NI 2246 HHE S RS EEZ A A
BB 1R 24 n e A Y BER FE 58 (Furner & Duffy, 2002; Furner et al., 2005) ©

AWFEFIH TomoNews 518 (2010) B EBIREGFEAHAIG FERT - MR- 155 A 0
R IR B N A TR A RE - FERT BB (S R B B R R - EREWIEE - "IN R EEE
EEERE - BETTTDUEREE « #hR - BAT IR RIMZE A TRIEE A BEEEREF - T2%
B PIRAEL - IR T ) B EE EZ ORI -

ERAERRE - TR T ) SR ARG (5 T s (BRISE - 2009) - ERE
HEYORABEEBIZH - A Erg " EE ) MR a A TRE ) ERE OB SR E
R R P REME IS TS MISRE - B — TSR 32K - MSE Rl AN & T H AR TE B B S Ry
Aa b o 2T B MR RS S R SR AR B o T BT AT R R A A R B R AR B AR TR YIS 0 B
85 BE AR A B o T BB AR SR E AR AR R —{ERTRE - (e R REE - F]
BT RR R R - EHERL S B - R EE RIRCEE - PR T — R S YRR EAE o NEmE AT
EERH AR ZFEGES "YNRHS - EEA TRE ) BRI - WLEE —EERKE - T
BT HEANENER (&Z) - BORE—EARIRRQRE » BIT &SR RAIREE - AiE e
- T4 SR [E SRR R B E ) - HE T DU — A R TR RS -

i ERral - AHFZERL Vico (1990) T &F ) fEEER & R =THRe—— & EER -~ iR
iy ~ ERERTAERANBEZERES » HEREREFELEREMRERE A N{E SR Sl S THinvE b
755 A REAERAT RIS G ED - S EZEE—#HE AFSLH (interpsychology )
AH OO EEIERRE -

EEFRN2EERGERERAIL
U BB SRS
BRI OT o

B
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i L Vygotsky (1981) R AFERBNE 77798 - BESHEEE A " IR RS, 1P
R MEFEESERRAT BT B (EEER - (R BEFEEL - Feuerstein Z A (2015)
FyRERT T EES (mediated learning experience, MLE ) [ 5 0] PR B2 F YRR ANA5 1S - ] bg
MR el R E A Bt B R 2 £ (Feuerstein et al., 2015; Feuerstein et al., 1979 ) - AWF5eFEH
MSE fl AR » IR RNV LSRR 9 A » TR R - BRZuEMEr TEEE
5, BB BB B = URIAE IR - BB A B A R A RN B2 VIS -

(Z) HFTERARE

1. SEENA [ S R 5 0l B ] v S S B 0 T IR VA ST, RS PRRAR o - TR MBI T T BB B L
FIA [ G A A A B 52

PRSEDE (2018) BY PISA WFSE 53R S8 v B B2 22 ik ) I8 h 2B I RE JER A2 BB e ST R B R B2 4%
A PR EREE Rt S L HIFE - 2Bl - FERERR Bt T EERA ) IUTE - BETREGE
H BTSSR E RBI R 5T -

Handelsman 55 A\ (2005) {2 EIREPRIEE L ARUNT 738 IR BRI A U2 4 - A SoR ik
HATBER R R - BAEAEREER PSR ANMER N HEE R - HRElEA ZATEER

e -
FRUICEIER (2010) TRIBCRERATE MRS AN £ WL - ORI AL
B BB G2 BB - SRR — (B BIREAIRER - TZRBR DL 1y s E SNy

BB H G EIRAE NI AT - RGBT AT H R RS i E2 (. (Duncan-Howell,
2010; Flint et al., 2011) ° FATiF5 S0 ] 5% 18 RO FH 0 03k - DA ZE A3 — B o 1 5 i 10 R P T
McKernan (2013) $8HBCERBUG RIS BRI REAEE (T A% - RER RS BoATRE - KT
THE AR & E (Eick & Dias, 2005; McKernan, 2013 ) © [K[jb » 5% A 2228 ff B ] o B4 22 20
FinlEET "BERR ) - BB E QAR - (58« DURIMER R BB S TR AR
FREMNAHEITRIR - —HHERBE T EREHERMRE - 55— 5 H R R A S5 P {25 2 G 1] 2
BRI -

2. uf% 5 MSE A RXBE - FIHEEAE ~ 25 00 SRt 2B 17 UM 2 S L ol il B 2

MSE @it A FTDARR Al AR SRR EEET maYRE i » R Im B A ] DU ZE I - 20T
T DRSS BRIl A R 2 e 80bs 2R SR M SRR Bl 2R - BB A s p i - AR BN
FeEUR o A NS A BRI ENRET WA E)  FEmiVEEIEELT - B EEERE
R ERE ((RER - ZISEE > 2015 Gutstein, 2003 ) ° [LAN - FEEAGEAYE A FE RN SE
TEFEFLEOIA T BRI E ) (reflection in experience) - FFVEE) A H R ERE Lk A =&
B BARKHKENEER - S e HEEFLANERREENTE -

3. BB TTNNGE 2 0 B BB R RN AIRE - P56 s MR R 1T S0 SOl

BRI A S ARG S AT (RS, » 5058 e B A BT 2T (P
& (Bronfenbrenner, 1992) * F(HF#eH " B — W8 | [EHESISIEIER - 752
AEAIRESIF B, » HEAT LA (2R DL B R X SRR e © DAL - SEREBS e
SPROUBIRERT Rt - B S E  FARAE ) AR DU RS A - L
HER T - SRR H B R TR -

4. WFFE R

18] 8 1 B B 3l 5 1S [ 1 0 S R A R L ST SIR RE - 52 2B A e 1 TR B A 0 AL R ] SR A
WA AR ~ A RE - A HENSENHESEAFE 2R N EEE 4 RE R AT &
(Bronfenbrenner, 1992 ) - J ZATHYE B2 T 1 E 58 BTG IITHFRE - BEKGTENE
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% - FEEMHZTEAES - FEERAIRIE T - AL AT IR A G BRI BEN R - A —iRERE R =R
R BENREAREE TR > BEAENKS - AJREE S BT AR E BN ) - A M
HETIFENE  HERESELEEIRE - BEmELUET MSE B AXBEEEGIE 7 #EHEE
BN - B EEE R (HRENRE T E HAVPRE E AR ERE R 75— (8 B B AR AL -

2530k

Muse AARFE—REZREL (2021 4F9 H 9 H) : < (TEXDEER) 004 FEISHIACIER) () -
YouTube ° https://www.youtube.com/watch?v=QANGNvJIgFos [Muse family. (2021, September

9). “Huajia de gushi” 004 Mama de jianfei zuozhan [Video]. YouTube. https://www.youtube.com/
watch?v=QANGNvJgFos

TomoNews 5 (2010 49 H 28 H) @ (Hla - {HuEEF AT B G 2010.09.28) (FFH ) -
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The Program for International Student Assessment (PISA) and the Trends in International Mathematics and Science Study
(TIMMS) results have revealed that students’ mathematics performance in Taiwan indicated a lack of student interest and a lack
of student confidence and that students in Taiwan did not view skills in mathematics as valuable. Although high performance
was noted in a substantial minority of the lowest performing students, the government launched many programs out of concern
for disadvantaged and underperforming students, and these programs have been implemented for many years. After several
years of efforts to conduct supplemental instruction for low-achieving students in mathematics (without satisfactory results), a
new approach has emerged and is the fundamental theme of the present study, namely that teachers’ own beliefs about teaching
are an important factor that influences the effectiveness of student learning. Empirical research has indicated that those teachers
who contribute to effective student learning share similar teaching beliefs. Their teaching beliefs influence the relationship
between learning techniques and culture and help students build on prior learning. Additionally, such teachers devise and present
curricula that are relevant to students and that are aligned with their learning needs and cultures.

The aim of this study is twofold. First, although teaching beliefs have been studied in detail in many contexts, this is the
first study of aesthetic knowledge in remedial mathematics teaching.This study provides a crucial practical basis for remedial
mathematics teaching in middle school classrooms. Second, the findings of this study should motivate future research in this
area by providing a basis for action research. The paper is structured as follows. First, we briefly define Vico’s ideals and
methods for transferring those ideals into the regular classroom. Second, our conceptual framework highlights how mathematics
learning strategies and mathematics learning emotions influence motivational processes within student learning. Third, we
present our conclusions resulting from this framework. Questions and implications for future research arising from the analyses
then follow. Finally, we discuss how teachers can apply Vico’s ideals and MSE to actual classroom teaching.

A central issue in this study is how teachers apply Vico’s ideals and MSE to actual classroom teaching. Providing teachers
an opportunity to learn how to teach mathematics while engaging in authentic learning activities which combine both key
mathematical and pedagogical concepts is one way to determine how teachers apply those concepts to their own teaching.
According to recent studies, The New Science is the major work of Italian philosopher Giambattista Vico (1990), who posited
that science without aesthetic knowledge results in a world devoid of imagination and creativity. Vico reasoned that without
ontological knowledge of reality, the exact science of mathematics has limited insight into the creation of the objects in the
world. Based this theory, we applied Vico’s ideals (1990) as key mathematics teaching concepts to guide the core values
underlying the teaching of mathematics. Vico’s ideals contain three layers of aesthetic imagery: (1) the development of being to

know the self and understand others, (2) the development of superior technical capabilities, and (3) the development of aesthetic
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performance skills. Vico’s ideals provide a path to transform teaching from the ideal to the realities of the regular classroom
through the three S’s: the spiritual, the scientific, and storytelling; these are all conceptual teaching strategies that can support
teachers and ensure effective learning for students.

From 2013 to 2016, our research team constructed an MSE teaching module for supporting low-achieving students who
were learning mathematics with the aid of a mathematics learning strategy (MS). Additionally, the module was designed to
improve negative mathematics learning emotions and promote positive mathematics learning emotions (MEs). The question
of how researchers and teachers can develop interventions in the mathematics classroom to address the learning needs of
students . To achieve these purposes, we conducted collaborative action research focused on qualitative research methods and
supplemented by quantitative research methods. To summarize, we focused on two classes and Vico’s ideals were applied to the
optimization of one class, and MSE was applied to the optimization of the other class.

Empirical research material was collected by combining different methods such as questionnaires, recorded interviews,
video recordings of lessons in mathematics, and classroom observations. We used the Learning Strategy Scale and the Academic
Emotion Scale for before and after testing. Qualitative data collection and analysis.

The optimization process through Vico’s ideals was accomplished through the three S’s, comprising the spiritual, the
scientific, and storytelling. First, a spiritual teaching task provided the opportunity for greater self-awareness through reflection
and critical questioning in collaboration with research group members and the observing teacher. In addition, teaching-by-
doing and learning-by-doing activities clarified that changes in teachers’ beliefs precede changes in their teaching practices.
Second, in the scientific teaching task, the teacher changed the usual textbooks and paper-based evaluations to employ (1) group
cooperation with tabletop games (Pagamo) and line and peer teaching to increase communicative opportunities for mathematics
learning, (2) evaluation combined online platforms and multiple evaluation methodologies to cater to students with different
learning needs. Third, the storytelling task used (1) digital technology to select the plot of a story, create a context, and provide
examples of solving problems with mathematics and (2) anime cartoons from YouTube and story solitaire and test questions to
increase student opportunities for using their mathematics knowledge.

In the optimization process for the model of math self-concept, math learning strategies and math academic emotion (MSE),
MSE's infused teaching and teaching images guided teachers in the teaching of mathematics emotions by careful consideration
of his or her own emotions before and after class. Students are highly impressionable and are seeking out role models whose
actions they will adopt and mirror. Teachers should therefore attempt to lead by example and inspire students to perform at their
best. In the MSE optimization class, students drew or wrote emotions notes to increase their awareness of their mathematics
learning emotions and then shared these with others.

The results revealed that, first, this program provided teachers with a variety of learning experiences and with an
opportunity to reconsider the underlying assumptions of their approaches to teaching and may serve as a foundation to
strengthen and facilitate communication between teachers and students. Awareness and reflection of issues that affected learning
and professional development also increased. Second, the MSE program not only enhanced students’ mathematics learning
strategies and awareness of mathematics emotions but also improved the personal growth of teachers. Third, collaborative action
research helped teachers interpret the process of teacher inquiry and teaching optimization from Vico’s ideals and MSE teaching
models and to implement and experience an optimized curriculum. Through Vico’s ideals and the 3 S’s, practical strategies
were provided in different teaching contexts, offering teachers and students different learning experiences and allowing them to
engage their imaginations and express their creativity. The research recommendations can be used for reference by mathematics

teaching or educational psychology researchers and middle school remedial mathematics teachers.

Keywords: mathematics learning strategies, mathematics learning emotions, mediating effects,
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