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Development of a Contextualized STEM
Interdisciplinary Problem-Solving Skill Tool
for Senior High School Students:
Utilizing the Nanfang’ao Cross-Harbor
Bridge as an Exemplar

Kuen-Yi Lin Yu-Jen Sie Ying-Shao Hsu
Po-His Chen Hsin-Kai Wu Kai-Lin Yang

A challenge in advancing STEM education is the absence of appropriate
assessment tools for evaluating the learning performance of students in STEM
courses. This study aimed to develop an assessment tool for the STEM
interdisciplinary problem-solving skills of high school students. The Nanfang’ao
Bridge serves as the case study for this tool. The proposed tresearch tool consists
of five dimensions: contextualization, analogical reasoning, predicting, quantitative
thinking, and reflective ability. The study surveyed 844 high school students and
employed the Rasch dichotomous scoring model to develop an effective assessment
tool for the STEM interdisciplinary problem-solving competencies of these
students. The findings suggest that high school students need to improve their
competencies, especially those in predictive analysis and reflective ability. This
study also discusses potential limitations and highlights critical considerations
for future investigations in this field. Furthermore, it provides recommendations
for classroom teachers regarding the implementation and integration of the
assessment tool, and the results serve as a reference for future research.

Keywords: interdisciplinary problem-solving skill, STEM education, assessment
tool, Nanfang’ao bridge, senior-high-school student
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ERE T MRAT I B AR B AE R MR S > EFE RS RAEET - ML - A
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AT 1) o Ko E A LU EIRE ) e B A2 # - Mzl EHEe
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13553 AR Outfit MNSQ Infit MNSQ
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T3 0.68 0.08 1.10 1.06
T4 0.44 0.08 1.07 1.04
T5 0.30 0.07 1.05 1.04
T6 1.29 0.09 1.04 1.02
T7 1.14 0.09 0.91 0.96
T9 -0.85 0.07 0.97 0.98
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T13 0.82 0.08 0.93 0.94
T14 1.50 0.10 0.93 0.99
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Intersection of Knowledge Classifications
and Science, Technology, Engineering,
and Mathematics in Information Technology
Teaching Education Through Content
Analysis of Teaching Websites

Chia-Ping Yu Mu-Fen Chao Tsai-Shin Hung

Currently, informal education has emerged as an effective channel for learning,
with numerous computer science teaching websites providing resources to foster
computational thinking, This study conducted a content analysis of Taiwan’s three
most frequented computer science websites to understand the knowledge
categories and STEM integration. Key findings from the 795 articles of these
websites are: (1) These websites focus on technical skills, practical application, and
experiential learning methods. (2) Although these websites have excellent
performance in terms of imparting technical knowledge, they often neglect the
underlying principles or “know-why,” which limits their utility in providing a
comprehensive understanding to users. (3) A notable deficiency exists in
mathematics-related material, which has crucial applications in computer science.
(4) While STEM-focused atticles are thematically aligned, the types of knowledge
they convey varies substantially. TechBridge and Briian websites focus on technical
knowledge, whereas iThome provides new events, trends, and practical solutions.
This study suggests that website administrators should prioritize thematic
consistency and narrative coherence in their educational content to ensure distinct
market segmentation. A deeper comprehension of the interplay between different
types of knowledge and the meaning of interdisciplinary integration in STEM can
enhance the effectiveness of these educational online articles.
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iThome (https://www.ithome.com.tw/) ~ T & (https://www.techbang.
com/ ) MG H ABEFHECE -

MEZEHERREERE > AERHaEREREEENEEGES
R R H R F R B AR AR I RE o T AR AT BRI I AT B PR A RE T
EATHE S o B2 B T HEHE (Science, Technology,
Engineering, and Mathematics Education, STEM ) #(H f5 &RHEE « B -
TRERIBEE 4 FUEERI R RN - B B 2 M % s E A

-
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HIFRIGE /T © Conley 3£ A (2014) FXFS STEM % & 2R} » #E1TEERME
B2 ] R AR BLUE R S AR IR R - RBFERE K R SRR LR
A RE RO % AT E BRI B A (Bartholomew, 2015; Lamberg &
Trzynadlowski, 2015) © BHEE — (@M - GGG ~ BRI A ElT
ERAME - TH - BIREENERT  WEEEFE - LR e ER,
EELET G LE - BERFAER 5L B AMBRETE (Avery &
Reeve, 2013)  BOEEFIFMIE - & - = A8 - SRMEHE 5T &
T HiFIRREGT © STEM BB IR bR TS MEERET RS » Bk @
TEERIE KR - Kelley (2010) #5H > STEM BB & H B HIE 5
LA EEAGE N BRI > (§IREE S STEM BB B E) iy o

BERB TEE AN BBRERCHEEE AW - BEEEW
BRI > G BHAM B EE G S E2E (2
THIE > 2004 ) o KIS BHREBERE T RAIERD) EEASHE - fhZ SR
WO R BEBENENEGET > EMEEEEEE - BEREENRHZ
KIS BB RS MR R ER AN > TEAR BB R N B SR EM > B
BT - BOSEE T ANTERERAIE o MRS EE T > BEENE
TEERP TS

MR EEEBEEE - KAEEREE - &AL HE A
Ao RIS b EREF 2 B AR R B R G > (I 3 g 2R T
SEHE o 8 SLEBG DR S ~ S T ACETEEE > DUl RS 77 AR RO
IR - R DA o B GR A TR 2 [ BB YR =
VEE ZMHTE B o T 5e & SR A B DR R > S H
B S EHE - DA MHRBERFZE (Lyon & Magana, 2020) » 5 SRR
B G B o Rt > ARIFFE B R 28 MG B 2= 54 a =& A
RREAERE - 7R EER N > 2 E MR RHAUAE o B STEM VR ET /3 -
A EETEARIEIEERBEE  ERBEMIFEERSS » #E
MG A ETERIEE -
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A\ SEkERR

— ~ BBk B

BATHELE (digital textbook ) HEIRFE R JFE 1 ANE K » (HIRFHE R REAL -
AEHPEFIEENE MR > CRTREERABEIZRIE (£ > 2022) © B
AR R E A BB N AR 73 (Lee & Yau, 2015) © [R5
Rodriguez 3 A (2015) BYELEG » AR A BB F 8 #15 PDF f 1Y E T
FH (e-book) > BLE MG u5 2 LA ~ K B EL 28 B AT B &
Ui ER W] DR 8 S B AL BRI B R #iNE o B BRI LI e A 28
BUEEWVLDEHBERREFNEN WS EANAHES - BB
o AL E A EE (Joo et al,, 2017) » BATHRIER HEIME -
Sy FPERI SR R R 1 - AR BB R R A BB BT R (Ye,
2021) e

B E A HEF TEMRHHEGETEEE R EE R 7 X (Martin
& Webb, 2001) o & FI| F #8 % R} i {80 0 B 07 P9 7 - 308 B2 7 = M8 T 3l

(Rosenberg & Foshay, 2002) » BUEEE AR ERMN{EEEE (Guha

& Maji, 2008 ) ° Kanninen (2008 ) Fi HiB{7 534 (B3 558 G 45 i FREER B2 1)
ERZENES) > G A H RE S s A S A2 T H - Lin % A (2010)
At AT B2 75 2 03 SR S AT BUR RN ER 1 /7 20 © Turban % A (2006)
fa it > BRI B B ) AL BN TR B AS » M — i A #n
KA - MEBRIG ] ~ EEBE R A ML 7 S bR R o B 2878 R ] LA
WD ZERE R o EREBERR (Li, 2009) - Ifi (3273 & R IR &) 2H
HE (Guha & Maji, 2008) ° T L T EH 1R IR 52 22 1 A\ 08
1BEEEHE (Smith & Ferguson, 2005 ) » HE & 13 (IR I R0E -

BEEATENASE AU R B AT B B RHE I R (Licde,
2012) > WA BRI B ZEE o 15 &S S8 G HE o B BRNE K
A (Baek & Monaghan, 2013; Ye, 2021) ° BT ERIERIE N ~
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LB IE R AR S RERT G o BT 2 B SR M [ 1 B (L B A A R N2
BUE i - BIa0 o R~ HA ~ BEE BTG~ A ECREERI A o
HYSE BB HEBORER T (BEEEF A > 2019) ©

o HIERE A

AR — R BBz UM B AIEBIIE R EREEEHEN
[ HTEIEL o Beckman (1997) A E N BHE & RIAIEFUETTHERR >
LA R R A B8 TH R SR B2 Davenport B Prusak (1998) f&Hi - 41
e EIREIT R ST SRR - EEBNERE RS - HRTIER
RAMATE: - [EE2ENHENSURT > JEmEEFRENAG TS
3467 (de Jong & Ferguson-Hessler, 1996 ) © — 0B & PEFANEE (1
SR ARIBFERE AR ME G R3S 0 B > DAPRSR A1 R o #1400 > Nickols

(2000) JRFATES 73 B EEATER AT A BR A3 T Lundvall (2011) HIfEH
4W (know-what ~ know-why ~ know-how Fll know-who ) {51473 1% 4 44
Wt S HE M - M Bl BE R -

T BRI SRR E SN - REBE BN %A T BB R B R AP
FIERARRVE > 1A B RLEIBOM AR o LIRSS B2 AR G T B - R R
SRR RN o w7 DU R B 2 B T A R R T RE AR R R RO
(i B R PR A3 - AT DA A AN —(E e B AR SR B X - FEA
[FRE R AR - 1 S B R BN S - AR RS A AR H
BB SCE NI o R 4w B BT TR - BRAA
Tt 92 P 8 FH O RITEE 3 BEAHRH A > BB &1 -
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4]

X1 RGN

NG Zag B2 ai bk E#
JE (R B PR R (S BRI
HEVERE DA AT=R 2 £ E O R1R8
Know-What B A RHNIRIR - BORHABER A
1

Lundvall (2011)
Organization for Economic P i L e Ak L DR SR B (R T e ik
T PR 3 Cooperation and Development DUE R IR R S AR

Know-Why [OECD] (1996) FISAR ~ SRR @ Rt A L)
Quinn (1992) BOmBsE « A AR

1 FH B2 SR S A

*Iiﬁﬁiuﬁ LARSBRATRE /155 F AR
o Bl VR R A Bl
LUAAB S ~ it e B (R E AR
INEAIE Lundvall (2011) REFRfRELAE ~ AT SRR -
Know-Who OECD (1996) ROIGEFERIE T ~ 7] DUSATEE > AT

SELYNCE SVATIR T 4L

= < STEM &

19864 EHFHFFIEZ B & (National Science Board ) 7 H3i%E i STEM
HERTEREAUFEHE#iF /] (National Research Council [NRC], 2012) °
1£ 1990 X » EFEFEREHEEFLEE (National Science Foundation) R
SMET {EERHE (science) ~ 8% (mathematics) ~ L2 (engineering)
B (technology) FI#E %S » LLHG R 2 B2 BL 09 % & B8 - AR >
2001 ¢ STEM Z WX T SMET » BB S HF I © 2006 4 - A
LB AN A (George Walker Bush) # K E BB P JI51E (American
Competitiveness Initiative) > FEMGHEST STEM BUE ° BKELF (Barack Obama)
R R B > MBI EBIIRE KR EIEE » KEH A STEMEE - &
B (P B RERHEREME) o BRI BERER R HE A
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G > BRRHERA R P EE BB - MR I3 8 2 T A B R 45
{F > B STEM B E T BRI SMEE G (RLHEE > 2017) ©

STEM (R ~ B ~ TREABEEER - Hh2Rig » E B
Fefn B2 TRE BB By b KBl 32 AR BRI 92 M) (International
Technology and Engineering Education Association [ITEEA], 2007 ) » i#
FARHER I B AR FLAE TR 9 » B ~ 30 - R - B SRR A i
PR BRAC T R E SR © Herschbach (2011) $5H » BIE2HJIIREZ F]
H#E THARBH A RATE o H— AR EERE (The Next Generation
Science Standards, NGSS) MFRFE2 53 £ 3 M /71 > BVEEE - BSERHMTES
% OB (NRC, 2013) ¢ B FEFE IS 52 A TR R R 22 R 1] 2 37 B i
A H IR AR ARG 5 B8 BRI & s 22 A S [ e S R >
DA P BIOE S #2000 A8 TR 224 T S B A i G SR R - DU
RE 5B 3 IR B FIAE R R ) v B2 8RS (BR3EHT » 2016) ©

Mitcham (1994) 3253 RS B L & 33t ~ BLOERI6E A o BB
PR 5 iy B TR 20F 22 o AR BB R AR IR LR A R BT
W B T A B~ TRAE AR A GA 3 o BE S WER AT H AR B G R TS

(Herschbach, 2011) ° BHEE ANFHERETHEY) - GEH 2 75 K (NRC,

2013) ° (At > Kelley B Knowles (2016) 2 ERHL AT # G E H AHE
ARt g SO L BRED R A SR EEE - RHERR THReE2 9t BEEE
B B—ETENAMIER (Kelley & Knowles, 2016) ©

RHE R R TR E A A BRFRAIMPRIR & » &8 ABERY
77k (ITEEA, 2007) o RBIBERXFPIEMEZE B &1 TREEZRBRITA
PR ERE > AR AR 33 @ AR TP R R PRI SRR AR - R
Bl AR ] RE R T3 ik AR O R (NRC, 2012) o TREFI R 514 R
BEE N T EREE Y - RAEARM o DURE NI RR BRI K 7
RAFEHRIRE (NRC, 2013 ) ° Grubbs i Strimel (2015) 385 LREEEE
{off P & fd T BT R i B > DUERS R R LIk % -

W A P A R AR > R RFaRET B AT & PRy
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JEARFIEE) © Devlin (2003 ) fi5 HitEBCELER NS RO EEHE - 140 - 26 ~ %
FIBK B - 7 H RS AN FETE © Burgharde B2 Hacker (2004) 35
ELE R s AR E IR R o 40 o 7E TREERER AR T & R O =
Pk T % -

RS Y AR A A R R 22 R B T B2 (MeNedl, 1990) » STEM
BB Hs % A AR L% 3T (Herschbach, 2011) © #5201 G i o -
EEEPEE AR T X B A E H HT#E (Herschbach, 2011) > {f £2
BHEREME AR AUE B ET 2 EMEE S © Frykholm B Glasson (2005)
UL Z STEM #UE 1Y 52 A4 B R ER R B 22 B2 R Py 25 BE R AR o
Jackson A (2014) FEHI STEM BUE #2242 B RHEGE E 77 k4
R HRRTEAIE R ) > EMESWEE - STEM B H 5 —Fi
IEEMEHEE - (EEHARER R T > ZEBEM LA HEXES R/
FHOGEBIIBERRE o BT S BRI T3 - RIS SR 2 ) —
M o RESREFHM (2015) f5H STEM BEE BB > 5@ FRF A
A o AR R R R o G ER A RE S R A ] [ R GRS R AN R B B
I o Kelley B Knowles (2016) BB E RERHE P ETH » BEEH
(TP AE R 8 RO E BRI R 2 S R (B2 E AL B R SR B - (B IR AR R
A L R R RELP B A TR A B BE S M RS, » SR RE IR A T MR RN ) BT P
M7 CGRIBBIR ~ 881 > 2015) o

Py~ EEEHES STEM

i BEHE Y Papere 2 1980 2 8 KR H > Wing * 2006 4 3£ — 4 il
At (Wing, 2006) o i85 A 7 3 FH 25 F SRS ~ BDRS al L B 2R ATk
o FOREMARES - EREREBHEM R E N (Denning & Tedre, 2021;
Lodi & Martini, 2021 ) ° T4 » #E R EHEPIEERT R WIE % » W
B 21 ACHU A JEE B > MIEERR A &R 22 B R B 22
4 (Denning & Tedre, 2021) ° K% B #E FEHE N RREL & F
HE > WA B A E R ERERESE (Garcia-Pefalvo et al., 2016;
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Guzdial, 2015; Lockwood & Mooney, 2017) ° JR1M » B 5#H & EHEH 7 3
REE o g A E BRI B A A BEEN > (MEEEZNEE
REELHEB) E B EMERER (Li et al, 2020) ©

B EHEARZ O i 8 B R LA FRE ) BB
R AMEL T R AJESTES o KL - £ STEM BB EEE B - &—
G R BAEARTE FRE (Li, 2018; Li et al., 2020) o #HE EHE A {E B E R
ERAGRH > SREE fh BE IO H GBI A R > eSSBS HER STEM B
HAMERR} o 2018 R KB = 80— AR 5 4 STEM BB 1 &
Charting a Course for Success: America’s Strategy for STEM Education ( National
Science & Technology Council, 2018 ) » ¥ &5 FHE K JEAE STEM & 2 1YL
W2 BA 4 [{@&K o Hhz—5 EE STEM 8 E » FEilEE R e
i TH > ISR EEFEE (computational literacy) 1 ° 2018 9 H »
BEHHEMES (T B REAREE HAE 2 R b 228 @ A =ik
R —— R EIED) (2018 H 1) o 8@k MEEEH 22&8
EMGRHE2HBARIRER B - B 2 e 8 B R (L R H 55 - STEM
B EH LA S B UM — MBI RE I - nTE® STEM BUE » il
HERREHEA TH » DUSEERFEE (Denning & Tedre, 2021; Yadav et
al., 2017) °

2~ WHIeJiA

AT B AR A L B R S - S A T o T o
AT E R USRI B R N A ERIEE A B sTEM B BT > 1n 15
JE o EEATEE EMEE STEM Z RIFJHERFR TR SE o LU BRI RS R ~ fiifk
JTik -~ BURETTHE -

—  WEFEE G bl
2017~2019 4 - EHARHEEBAES (A EBENRE - T
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W > e~ R A B b E A E A - $2 0t S R e A AR G 2
ZERERE R S N DR SR AR HE s RBCER R 2
A1 Google M) TensorFlow (https://www.tensorflow.org/) > Amazon [
AWS (https://aws.amazon.com/ ) FI Microsoft 1] Azure (https://azure.
microsoft.com/) % ; BT HKE - GPU ERIEARHEFHEE > WE
HEGER o RIS EWTHEEE > R aE—2rsE
FIER o Z2IRBUMBRLESIE HRRE LR - AH AR OREEEEE S
BEY ~ R (RBREE(E JE IR B HHLE ) FIR s TR L)
% o [FIRE » — SRR A FIHETT T OFIE » 40 Microsoft LA 70 & 385t
el Github » 1BM DL 340 (826 70 Red Hae 5 o HE5F » — 208 KH/f -
A1 WannaCry $52 KBS ¥ FI] Facebook Cambridge Analytica S » 5]
BV IR FIET i o Lot AT F R0 E R - E AR A S R A
SR A2 BB B A E R E G - R FEEEE 7 2017~2019 F
B SCEAE AR

Ry EACR IR & AR 2 H R - #5 DU i B2
BN AT TEAETTAENE G o AWFICAT RS 4 H - fIAP SRS
BN - FEEEEARE - BEEMREEEFERE - B3
EEATT% - HPBIEEIES > KB Alexa 1Y 2019 fﬁ%%‘%%ﬁ]ﬁﬁ%ﬁ%ﬁﬁ
oo FRE B3 4 1 - AWTFCERE 3 (& AR 2 EER L - 7 S
K5 T % ~ iThome » LUK BEHEAE A UG (heeps://briian. com/) °
I 3 (ARG > RNt R 2208 VR 22 B B A 0 B B R (U i = KAl

T ML EE P HEEMEERE > HPEE 1o RBEXE > AEE
EEPRHEEEE ~ IR 0 S EF LB S - BRSCET AR X
FrAE KR & A 2GS - T ETEE  XNERBRRAH SR
> (IEE E B R MR o iThome #1THE SRS ~ R 05 Bl & AR
FIERTEEE © iThome MUGHER 7 (LB EFE » HPHHE 4 RBES(E -
FRADE B LT > RS T EWMER - ATHE - KBS - Eiﬁﬁﬂ
FEEHAREAERAY ERE o SCRE G LS EA: - WA AEE Y
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B AT A0 0 R B R 1 L R AR M Mk N s AR #8812
B SCE » NS 25 TR SRR S L ~ R A B A I B A o
RS EARR T O F R T R EE A AR, 0 e B R T
Tl mix AR LEEHREN - 5 3 ARG - #i2
DISCFaot s = S RCE 17805 « Hor o B S Bl IR T AR A It
HR AR EE AR % - tHRE I > BB EK 2

It 3 {E & AR BB - T & ~iThome » DU B HEAE A M5 -
B2 VR R B G AT = o 33 3 (I VR ER A T ke
HEAIEENRE - G RN LR BB - B S H T #E
HEERS ~ 1TEh 30 LR - FURBM WA > ETIERD EEHEE - Hit
ARG 3 (ARG - F R SR R o AW T R & AR
ER ek 2 BB NER o BT LAEr HERR T B 5 S0 o FUREEUR SRR 4
MRt g o LLT BHEH] - 2017~2019 R » 45 422 S0 - KEJE% -
— SR AT 406 BB SCE o [FIHATR DAA B AR HEE 1T 388 > iThome B 91
R E BT AR HTE 298 B SCE 0 3 (EfEE SR 795 B o

X2 3 EEARHREERM I E A

IT #E - e [ b= ey« | TORRELE
ﬁ%mﬁi}&uhﬁ | -— YEREM R g
RATEAR B
T ZH 2010 5| MRS 1T FHRE 422 406 #J 208,000 A
S
B L ~ EIRIE
iThome 1997 &£ | H ~ KEEEHE 1T 91 91 #777,000 A
FHBE = RE
PRSI ~ R
ERAEA | 2006 | FIHERSEEL 1T FHRA 315 298 #7 188,000 A
+rd

BT HERR T E S R A SRR o
BRI « BUE 2023 £ 1 H 28 H & Hfduh 2y HR e BB HE A -
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KB FEARIR Alexa UGB HES - EIE FURHER B b3 R
AT =% /05 > T~ iThome BLHFIE NGB EXEANE » (R
FFERIER - I 3 (EREBGBER S - MR EARE - MR E-ENA
R o T FFLHEGL B R E A A  (B AR I E B D R
REFF - AR E A EAFIEEE S ¢ iThome #EUE X E £
REE L 2T - B A HERRE - BERRNEEERMRER
& Bl AR SRR L5 )T X DUk AN i I R AR & - B
JEAMERER B S » MEIREL T KA T E R - (R g RRE R BT
i PEATE b o R A BB 6 ] Android Studio % Hi Android T-HEHY 1
AR (App) » E TG FHMFIE R MAE - AWk C B RIERRE
AR ERTE F P BRECE - BRI App -

= IS
WA B R EER > WAL E B BUR - 1T PR A
(Kerlinger, 1986) ° HAE R NAIVRE - TRERAE LU AE
2 (EA#E - 1989) - REDITEEAB(LEIT A LT - BF38 1
WAETTZE R - B DU S 2 B R RE R - ST EARH A
BEHREZFRIHE L (BOHAE > 1989) o ARIFSEER NS5 - B8

(T ERE G I BUR SCE  EATHE R S 2 BAL - FERE AR B R R A
LIRS B (L 22 75 A s Y RN Ae REL A

KIFFE 2% Neuendor (2016) BT BRAETE R 387 > B — B
R S AT 4EME > ARWFFCER A 2 (AR - /3 HIE AIER UL STEM BUF
(1 4 EERR} - 5 B BREB HEE AR B E - fiEREECE(F
B 5 8 =2 BRA MR FEE%ET ~ AIAREAY B STEM 22 R} i
[ ETARAES > R T 2 B S B AR R B S 2 S
e o B2 > IS BB S R YRR AT AL o Btk o HiE R =3
7 NBLREFRE S - EITHERSCE AR T -

K Fe et # T B F ~ iThome B F FEAE A MBS » 795 R S E e
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TTHETE o L AT AR IS IRF - AW ZE6R M 2 (i - & 4 R0 -
A — I If P RGBT > A AIGR S 4 B (Lundvall, 2011) @ HE
PERNE - RACRE RS T 2 G « B VERIE - R FE K B RAVBL R BUR
BT AR - Bt PERIGE - (RIS EERAE TAFh BB EIRIRE S - LUK RE
SR THEFE o R R AUMIER - BRI - K2 A0 3E A ] R 1 B A
TR RIERERE 77 » M AR A0 ] B HC B -

5 AE AR > QKIS STEM BB Y 4 [HEFR! - BIE - RIS T
T2~ B 4 (EED - EETTHRS - (EE SRR )T STEM > BIEE R f5
S PR R (1 R B B (B T BB - B B 1T BRas » RIRIE IS AT AR -
FHZRE O 2 GE 5 it A B2 skl - a0 > SEE 7 B
b ~ RRATECESE s o LU AR K ¢ TR T AR 456 A R AL RY
TR IRORRTRE - A - R ik B b s A e i L RHR BCAS & > B
PRI A NS R dh BT AR5 68 B RS ~ RSB ITAH E
By - A0 - R E R AT T A~ DROR IS sl e RS e % < T T
BT

STEM H1 55 —XE/@ R - Rl RAR R A G A S - af] R4S
LIk 85 H At SRR AL o FR 35 5€ B {58 tHE (U] SR AT HE T 8 A7 U RHERAIE
2o S EARERIIRERIEM 73 5L 3 MHE (NRC, 2013) - HE - B
B AZOE A o §E§ (practices) B%TEJJ%EWF ’ %@ﬁfg‘i%ﬂr%ﬁgﬁﬁﬂ
(% AT AR ST 1 ff E PR TSR AL (BRSEAT - 2016) + 35 —(HIHEH B W
BRMEE (crosscutting concepts) » G BIRHEE ARSI 5 <2 i B2 & AR
£ 2 MRS A - 58 = E 2% O (core ideas) » 15 T
RIS SUR BRET IR RS (BRSEAL » 2016) © AR
BERE B AR B IR B 53 - o2 5% 3 (A2 > 270 FS s1~83 e

STEM HUZ8 R BHY » RfEEM TH ~ MRHEUE e AT
KO R e ACM BB I 55 ® (Association for Computing Machinery )
Bl IEEE % [ % [ % & (IEEE Computer Society) Hi i HJ Information

Technology Curricula 2017: Curriculum Guidelines for Baccalaureate Degree Programs
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in Information Technology ( Association for Computing Machinery & IEEE
Computer Society, 2017) 1 » FFEFRIEEHRHIRIEE M 73 B o (8HE : 8
FRi - MAGES - BRUE - % - Ml - EAL e THRE - AL
A DU ERIRE L » A FEiR LUK R RS 73 55 o AT (T1~T9) o

BRI - AR R R N TR RIRHE L BR M > T
B — B8 R HMAVERE (NRC, 2012) ° ACM 7 & 8l IEEE 3%
B G AR TR 2 B s (HE - EmAmeE - fiZ ke
AT~ RIS - Rk )T R - DURCRAIIRERIRF @ » 7B E1~E5 58 5
{E#H 7 (Association for Computing Machinery & IEEE Computer Society,
2017) o SEUYFHELEE > BRI HFFORIFSC BV B R A 22 H R 1% - EARL
el RAVBCRE M 0 3 (AME - BRI ~ JEE - DUREE T » iR
5 5% M1~M3 ( Association for Computing Machinery & IEEE Computer
Society, 2017 ) © ZENL AT HIREA - AT J7EEST T — 2 BRI > JEARAS -

DIE A2 BB R ARG » B8 B35 5 ) ) e 175 0 8 P W A
B - B SR ER NG < ZU8 B Al 5 S AR AR 7~ AR AR
DUB Aar T BARG K i > FI R RH i Bt g« 0 B 7 2 S VB i [ R s .
QAT s A R REE S 3 0 B B RS P A B ks - B TR AR ¢ Bed
LT R > A B AT o B2 A R R OR, » AR BB EE R © 4]
an e R EINR R e s wmAE T A EA L R RER > 3B B STEM
g Te o FRRHEERRIER R -

WA RIS B - B RECER SO AR IR E U E 5 70 A BLAL
KT R BB A B AR R R B AR~ #rEle ~ ETHRAEER -
A DUEREVE S AT BT o ERE (theme) FEIIR TR HORE E fE I
AR ~ o~ A7TR - B - EETFERS - BRElS - £
Uit P 2By B ST S E I U R E AR R - AR L
FREMER M B - DB EANBERNICE - DL AMPRTE & B
e SR

BB B E AR 7 LG - B4 (2003) fRH{ERE
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B ANE RS R > EER 0.8 LLE © Wimmer 8 Dominick (1994 )

A FEEE-E 0.9 - AWICLHE 2 (iRIEE > 15 &EE IS
LA - B—(IRIEEHA 2 FEANEHERPERER - i1 £=2
YEAERR_E B 55 — (i dm s B AR & E L 20 T e 5 1 TR ER -
[ R L0 2 (T3 AR R T B - 2 (IR G B 400 2 B & SRR U S e
W TAENA ORGSR - BRI BRI ES - R
i B AT 5 2 (AR S B R 1 T — 10 W0 B > ARG 0 B ofeh 2R 0 3
BHAFERRERE o & HEAREE T8 o Jl 2 (746 8 & HFE
i o P EE RN RIS - DU R o KIFRIRAESEEE
% (Fa#E - 1989) EER > ETAWT

(—) HHEFREZEE (P)

2M
P=
NT7+N2
M : SEEFEZHEE
N1 : FH—(AR S 2RSS E
N2 : 5 AR B SRR
(=) WIBEE (R)
nP
R= ——M
[1+(n—1)P]

FRRETE MRt — BUE BB R - AW TEER A — R VTR T 0 - B e - 2
LA 6 B AT SE[RIGIIR - B 2GR 20 {8 o3 A BEAZ » X170 VL AR 5 12 36
TTERLE > WEEwE R B - A 2 NIEMWEERR - A ReElT
WBILARS > LU TR S — 2k o 58— KA MR LR 0.8 - 25—
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K% 0.88 » B =K% 0.82 » FHIUZGEEF] 0.93  £L3# 4 ZKAlREE - AAHFE
HEET 0.9 MEEERE - fEF—XElMEL - 2 (IR E LHES S B
FEH BELAH I 1) 8 2 E TR - (2 (E FHRR B B A Ve R BT #EH
RERGRET G 0 KE 3 B A 2 7 28 55 v Bt ET PR A N — AR S —
Bk o Bt o HRAS 2 FIRRTC R - S E AR HER 795 REARHEL
BB BN EATARAS BT o A S AT {8 A B T ~ B0 -
HHVE A RH R At BH B 05 > 35 DR 8% o

KHFFE M 795 & SLE > H i iThome B 91 #& » T % #5406 & »
HEE ARG 298 0 795 I CE - A 1,058 [H A (£&) »
iThome A 151 il » T % 569 & > B\ ARG 338 {H - BERNEF >
Bl STEM fHRHER - 31H 2,001 B o 3% 3 B T REM ~ BIEME - & /&
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S 684 261 68 45 1,058
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Content Analysis of Moral Education
Themes and Media Design
in Children’s Electronic Picture Books

Shiang-Ling Lin Pi-Chi Chen

This study applied content analysis method to investigate how the 94 electronic
picture books from the Children’s Cultural Center of the Ministry of Culture
align with the Moral Education themes in the 12-year National Education
Curriculum, as well as their adherence to multimedia design indicators for
effective learning. We found: (1) Most of these books align with the following
three aspects of moral education: caring and doing good; self-esteem, self-love,
and love; and sharing with empathy; (2) A notable scarcity exists in content
addressing good living habits and virtues and family ethics, change and life
ethics, and concept of life and death, especially for middle and lower grade
students; (3) The media design and application types within these books are
diverse; (4) However, interactive designs are lacking in certain areas, such as
“page-turning browsing,” “hyperlink browsing,” “role naming,” and “multi-
perspective interpretation,” which are essential for effective learning; (5)
Numerous books feature links to “mini-games” and self-learning materials.
Based on these findings, we offer suggestions for the classification,
development, media design, and interaction design of electronic picture books.
We also suggest approaches for teachers to incorporate moral education into
these books and proposes directions for future research.

Keywords: 12-year Basic Education, moral education, Children’s Cultural Center
of the Ministry of Culture, electronic picture book, content analysis
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Incorporating and Presenting Culture
in Chinese Textbooks for Thai Learners:
Perspectives on Localization
in Foreign Language Education

Chen-Chun E

In the post-globalization era, critical reflection on the effect of globalization and
the rise of glocalization have attracted research attention in various academic fields,
including foreign language education. A debated topic is the incorporation of
local culture into foreign language textbooks. Despite its importance, this topic
has been minimally explored in the field of teaching Chinese as a foreign language
(CFL). This study investigated the incorporation of local culture in two series of
textbooks designed for Chinese learners in Thailand. Using content analysis as
the research method, the author assessed the representation of Thai and Chinese
cultures and their proportions in the textbooks. The unit of analysis is the lesson,
and the five methods employed in analysis are (1) presenting Chinese culture
(Cul-Ch), (2) presenting Thai culture (Cul-Th), (3) presenting both Chinese and
Thai cultures (Ch&Th), (4) providing cultural information (Cul-info), and (5)
incorporating no cultural content (Null). The findings revealed that different
methods are employed to incorporate culture in the two series, and the distribution
of the five methods is not uniform across both series. From the perspective of
localizing foreign language education, the author discusses these results and
provides suggestions for enhancing CFL textbooks targeted at Thai learners.
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FRME (2014) ~ BT (2017) BIEH 2 8 R DIERIIRBIHE AAE
G TR MR T » BUREEITHE K > 573 Rk A E =
(G - 2 (I E2F MIRE] > BRI REHFFEEEMS > BEHE
B AR B T B E)BE o JEMTFE T Wiriyachitra (2002) HY it
B2 E AR R REBDCEEGM - 127586 FEEBEERRN
ZEYEIREE (2019) WIEH » B HMESCHE R E B 5 2ae DA
AL SCALRI A > DADK FE i B A I (R 7 5K o

Bl .
Ar X%

pu

H

¢ Tk & &K “pad thai” 89 F3F o



124 HFIEWE B B

i ERZ TEHEEFEIE | (Chinese for specific purposes) HIEH
QOB HEEE ~ RS AR - AT B2 E I L R RN - 2 R
RUBOMHAES & 16 A 05 B AL A 7 RO 28« — (12 BRI - 227 4
FEUT 20 R RFERE T R B AR RS T A0 N R RmI A

RIBEFZREFEBRM ORI EREZAEAEET L O FL
N EP R LR RS EIEE TR AR EEFENE oIk
FR o ONEAE S BME TG R EAR S BB EE
|SIREEREE SR R R BN R R - F R EEF L
AT AR KA B RBEME - T ¥ B LM H
B~ HHES  RBBRF ARFATHERRAEZTM Rk
FEEREFFVHIRRITR > ey BL i KB RRETHEM
B o7

BRI AM BN > WA WIS K - H—-REEH T EAUZ A M
B ~ > IRAIEEREEM - F DLERE AN AT DLFERE 252 ~ B 1 sl A 1k B 2R [
(it & A -

fi oy LAE 3 B R SCRRERET > FRAM 15 LT A 2 [ UG A # 78 30 2% 38
[l ~ B S DUk 38 R B eV AT 3@ T - JFEEEUAE U E iR s T 58
[ BLAC IR DA RE - B ARAE AT E ~ B SRR B o e (] ARG o NI
% B T B B R R B R BERS A AN AR o REERE HREHLE
BURT ~ % 32 30 TR F 208 sth A2 05 B ARG B D o [RIE - 7 fw S 1] 7Y
REBFEFELMEF - B NHEF AR SE TS - (8 E H (R E e
5 S HERANEE A SRR - thag DIREE 75 T B3R E st A0 »
AR S LR -

TR AEYL AR 4H (waaan Au1e/Nalida Khanbang) B -2 64 % R E 6 - 4F%
BREILRE AT LA B4 o
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DY ~ ZE5E G5 A AU BT

S £ DA (30 [ 37 BE 1 K E2 (Ramkhamhaeng University ) 2% 55 20 il
H AR TIB 5 - 1€ ZR B A B A %ﬁ$ﬁﬁuﬁﬂ%*‘*§§ A

BRI RBAIS 25 0 B KBRS > ik GERRE - (FE
% 2017 FEHIEZIR A2 FE HEZE B Nophatorn Patjaikhunnatham f& - o
HR4E5 Patjaikhunnatham LR HERYEH - 320 F B #3255 206 1 IR AT
&% B EHE OB AL E M ~ B2 B AR IR T 8 Dl 2
FIBEE TR K o [RIIE - ARV IERE RIS > LHE 2% R B i i 2 35 AR AR -
P A FH A BR A T2 A P 2 35 50 RIT AEL S (T80 / INREL P AR 5 <

B/ NHTE B RS MR E R EE T~ ERR
fix > DAFHSEHE BRIV E RS IR E R A  ° THIE 1 £ Patjaikhunnatham %
LA 2 (AR FEZAN AR B0 SCGRAES 2 fHRY E #% -

B 3 oty

B A 3] A unSauuazuuuilndia w1
F—H/ XA fuihanme 1-16
B =3 ARTRILTAT R aoslimnsasilu 17-30
£ =} RAEBMIA gardsesls 31-44
FwiR RAA SRS quldnenfiuaafidulv 45-59
B E} AENKR naldwaadlasing 61-76
EXiE AENYTH wmanazasdszineing 77-99
£ LiE ARNERARE TR uusTsufisadsandivaszinalng 101-119
FANR FPENTH inemazasdszinen 121-139
R T EE GRS T IR swursuilsaszndiuensinedu 141-156
Z2+®% BEE P WAINERUTINAUSAS 157-178
%+— #iF msvieafien 179-194

bl 1 BRI SR SCRRARES 2 it H ik
TORIEI : BEHHE AR (2016 0 HISREL)

b R iE Patjaikhunnatham 1§ L4 e 30 B R M H RIS RBEEL R TR F
TG R - HFER (2007) dLILF]| & 7 eYEBHAHEAR S £ 200 4R E - ﬁfﬁ@] 2o
AT B -
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B BiBUR - AR B AR M R A IOREREE - AR B
Nt EIETH ~ ARG EE - ERRERTE L - B4 B G (] L
AR T R AR B KR G~ Hi H B E H - 2R 2R R AUE
H -~ BB EE -

AR ERER R ZE - RBIR =F R B Y =00 5 -
BTGk (R SCAT RS FIAH BH 75 REAN ] 2 ~ ] 3 -
2L RR R S AR B AR E o BRSCRY 5 HBBI AR HH
it AZAGET o MEH HiER 2 I - — R REHE - KI5 53
(Kinesics) + 7@ i 3 A B 28 B A S48 A7 (1 3 ALAE [F] — B2t 871 it
it e 1R 5 AIERHIERE LU 3 ~ Bt G rIsCLae o BiEkm A aniE 4 -

R¥: HZB—%A=Z%: ZF. AFFEF
Ni lan tai gud yi manyou san ji: xiaji, yujihé liangji.
fi%uas UszmeIneiiniiad 3 99 99591 99HuIAZYgNUY

i RRERESE, RAFEK#.
Al lain ~ wo zu1x1huan11ang]1 tian qi bt hui tai re.
REG! FUTOUHUINTTA mmﬁvluiaumu"lﬂ

Jo % ﬁmﬂﬂi#@, PAFH AL,

Ni lan tai guo si yué zui ré, r& dé jido rén nan shou.
Ay o & y_ & Y ¥ Y1
ifuas  Aeunmouvenlszmenedoudiga Sousuanidn lidune

2 EEREIR R BRSO 2 it
BERIRIE - BERRIREE (20160 H 2) °

Ju ARIEIR SCE AN A Ao NGy
L ZE—FA L% EhEE=5

2. FPE—SA A B K XS

3. B AABHLAERARE, —ELTA

Wl 3 BEREAARERRSCGRA 2 fift
BRI : EERRIE AL (2016 0 H 197) ©
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5~ [l 6 & DU 22 FlT3%E 152 RE Y U7 sURE B2 A R A A ~ [l 5 FRTRE
ik #8 IR FeIFE P AR - B2 RERE HBEREERERE 5 - e DIEAERED
KN 2 B A i1 S A -

I

1BATRELIBNEE, BRATRL £
yao zdu guo zhing béi zud hud zhan de wei zhi, d&i di téu wan yao de z6u gud.
Sozduiuffingjifandofituey Foafusurauing T ludhanth
s AR ALY LRERYEA—M, FRELHE, F
A, W, AN, 5 R ENRAL, PTA
K ‘HERR 2
el 4 BERRIR KB SCERAES 2 fift
BRI BERRIEAEE (2016 H 102) °

An T dudmluveans
L AFHE GREIR, RELEE ARTE; REE
T REMA BAEY. HFELFFH RLAM.
QHHAARGEK, REFPAREREHBE, FHL
A, RWREFELF
3AE KN ER S TAREE, LAAKXAR.
il 5 @R R B SCERACE 2 it
BRI - BERIEAEE (2016 0 H 215) °

. FZ& aeumow 5 azuuu

96. A4 FEAERELFEHRE RHFR?
NEAFERAYF 24AFRAAL 9LFEXAR 94FTH
97. B E A= 4F A 4 & £HR?
1) #AF KR ) RERE HEBKE HHRAR
98. 4 4T 7 Ak ik b % B A89 SL3R7
NERFHEZ QU RFE ) RetmE 4 kFEE
el 6 WA RRIR R ZRASCERAES 2 fift
BRI : BRI AEE (20160 H 234) ©
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OB AR B R B #EEE - AR R BB ER R N
A AN D HE A AL o 38 26 DUE ER S AT AR S 5 D HURR XA A - Reak e
HE g DR B T B FOERBN RGBS -

BE RN K B2 B0b R P AR 28 (B Ll ) 0 A B B3 BB UM A Ay
Bt o HAGE 11~ L2 BRI E 720 > IEJE T McKay (2004) (IR :
B 7 AR 22T SN AR EERE > M AR B BB B B AR AT RE A &
TE A S AL e 8 B R - RAE - 15 A B B2 E & DI EE B/ 2t ~ g
W PRER & G it e BIE B S Al o At WiFEf— (7 2R 5 52 4 SR Eh
HEREPR A TEE ¥ (Gardner, 2001) » BUE B 1 FI3E 3 E L & ] 8
TAE ~ BB~ 187 o WIF] E— BRI 2 E R PR R0 - #
ERRHEEEN /N S AR EIEE - MRS - R AE S IR B2 E M
B A5 e A AR S B AL R #E R O R e 2 H AR E R TR R BL L B
PEEH o

T~ SREEBM R G L1 U EAYRER
HREEBM A A L b e B RO BN RS I B AR B o
BE.UHTE 0 Tomlinson (2011) 2 B EM 8 45 & 11 UL RE 122
BEEWBEE - ERREENOHEIRAE N BB INEE o /B g
PSS » UL sy 2B A5 S8 E HREE ST EHE
Ji& ° Liddicoat (2011) fEtl > 355 2 HE M MLRE T B R EH T E
VUIE B ER ML RSB - 7EE (noticing) ~ H#E (comparing) ~ AH
(reflecting) ~ A.H (interacting) o [VEEJ FI [HLEL ) 2 15 BLATE
WALBEE R, o e S BAT BURCA LS > Bob P BE 2R B b &G -
RER GBS H L ~ YRR AT RIGH - E TS HT ~ B AR S5 A L (Martin
et al., 2019) ° ZRBEIEEH Labtic B Teo (2020) HRETHBIILZEH M 1Y
XALNE - s AR SO SR EE B e 2B AT R B b 722 R 2
2k BRI T 8T LT B AL
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Kramsch B2 Sullivan (1996) FiRVIEEHE NMEEE Y EEEIKE
BEEE T & r LA SRR L2 EAT B E) > Rt R B EEEIEE
Fennt R EEE o AR AL AR E R e B E R > (1 HREIRIB PR H
S8 F L2 1T R ~ 3K Gm A il & B A vE o K A A H SO LI B
MERTERPEEERR 12BSMS) > WREHEEEGMENES
FIER AN T ZERE ST HE A BB T (ARSI S A RE B it & - E B DL L2 EES
RE 7 AL R TE & ~ EAZEERL & A 2 ERAt FEAY 2 HIZ (Liddicoat &
Kohler, 2012; McKay, 2010) ° McKay (2004) LLHZARFEE] > $5H H H A
HE AT I EEB MR T L2 i AR - thE & HASERI WS
B, — R E LR L2 /48 B A @ sl -

TEBRRT 1 B A R B 5 SO L R =B TR IEE > Liddicoat B Scarino (2013,
p. 24) FERPBEEZBIIARERE TE2HE CREE UL > e g
WEfkE L2 Sfby ~ TREMEAEE S HHER bl ~ TREEMH A SUER
B i BT SN B IR 0 SERE S o MG S 2B 11~ L2 SXERE
MEBIREEELE L1 LB IERE 138 12 b s Wisg k22 BATH
SYRER R HAEE - EMAE LR EE P SRR > AR
ERAE NGB AR IR ~ 8 SR ANE A 22 R 2R S LRI AC BB B - FD
JEEH Marwa A (2021) TEFIEAN KERESTIEEHERR M EF A ~
B ek AR e B 22 HOP oAl B R - DUB R ALY 77 20 78 S E AT 1.2
XA G EEE LR e R B A AR AR B S 7 ST B
Bl (RS SUALRE IR EE I > IFJE T Lot Liddicoat B2 Scarino (2013)
(OEEC
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2~ WeUTk

KA FE IS AE I ZEE% o FFEEIVE — » 53— (E&E KRB

AR B AS & fﬂiﬂ)ﬁﬂ:ﬁ’)ﬁfi LL 2 253 1l o W B BURS B 5 38 HE R

EIJZTQE% FEAM R R - AT AR ALiE 2 EEM DI T X 2B

\ %%B'Cﬂ: » LUK EESCAERY 7 RAEBM IR E 2 5 P iy - 55— IR

%ﬁ*ﬁ%% AEE I RE BRI LRI A ~ SR EE B A & E S A

MIBEIRAE I T B PR R - 0¥ G 2 o tH AR A 3850 BOb 4 H B LR 2
Rk o WETERGTEUD BGERIIANT -

— ~ BM AR BN TE T 5

EZ LINLE R (purposive sampling ) Hk3%E W 5 B B (3 5 38 R
B > AR ER G MR (REMREERAY (LUT R
CREIMRHERE (2)) ) » DU BEIER R (i baEdh R EE—
REBRD) (LUTEM CHSBRERE (BE) ) ) o YRR HAIBEE - 2
B e (R vl 3E RERERE (accessible population ) HIKIREF E 5 4F - PhiEd
S R RERIA 2 HAE A B ~ RESIR LI FCE BRI L B ZC H I ~ [
WIS SRR AR (Maxwell, 2012)

HEERE 2 BEEMRERHAEHNE TYF & - AR UEF B
E TR &8 - BUR B A7 18 8 H AR B Bobr B HE B 3R S B Y -
RE #5 Hﬂéﬁiﬁ{ﬁ%ﬁ%/\ﬂwﬂﬁiﬁﬁ HSCIG B o 8O A R RS 28 1B B B A2
RS ~ L EE B BIRR & F > Bz B HEJE 2
R -

P N RSV RIEE ARSI AT R AE o F A A AL @A AR 0 e [E
THAAE RS KT ACEE c FREHHEERLEELLE IR
WATE o EARE B RETE e IEAMAE (LS - L 2R S X 2014 B 3E
2006) -
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It 2 EHM R HERBEEFEEFREIEN - (RBINERE (2) )
e H 22 & s B M 22 3R SCBOR B RIAR B - BOM AT 5 e 2 -

AEHBRAMLLARAREFHENEM > BRIINMRE F Y
BREREFZ FER "TH#HbaA 2 F5XANMBEH - (FHFK
20062, 2006b, 2006¢, 2006d, 2006¢, 2006f, 2006g, 2006h, 2006i,
2006, 2006k, 20061 » f5 &)

T AFAE T SO B 70 Wi 924 SR o 3 B LE 2= Bkt a0 ] DL T3 EE
Ad BT AEREE L - AEREI 121 B 128 BB AE
BRI BT A ERIRZR SGERE » bR TRRAEM - fEZ & Wl B WAL
b - BEAE T2BREESCH ) R T B WA HE - SLEEm R E &8 Tk
LMEEBM R BRI RE REFIGE I ZS - 7 CHEBREEE (f) ) @Bl
M ML R ABOR - 2008 F LR @B H ot FI RS T (85
2012) o ZEF 4 - B 1258 (EBITRAEM - RS ERE
BARRRSC ~ R%E ~ BEE > HRE - WSS E A R SCIEY] - B
B PR AR 2%t HR HE BB AU SO - HAS 2 BTG BUR BALIEE
IREVER - B RERRBEEEE - NILEA A LB R -

R A - BESE R B AR E
AR B H i WA EERE B o W AR SUE 2R )T H 5 M - 5B
— AR ERE S AR AGRAIEBM - RS E LA - 5 M
ReAERRSC S 3R AR EHSE - B BATacE R T - B DIAEE
R RFRERVEM AR B & FIBETT S - BCA SRS ~ AR - 25 = th @ DGR
G A AL - (HEBAR R B E M St - @l 2 R B
BOb o BRDUTEE I —SEERE - AERRSC R 38 At & B 2R [ it Er 1
SALE AN LB o B8 TR R AE PRS2 I 5% B MR (3 47l 72 AL T3k Bl ase i
IS - fEE UL 5 BSCE 28T a5 ([E i E - 8E RS
(AT SOR M 85 1~4 BB H of 4 (X ERURRSCHIF) = (—) #XCRE

Y

Iy Iy

2

=
Iyt
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HRIEmE B B

BL3E AL G ek B b Null s () BT A 2 EE At Ergsl
Cul-Ch : (=) FRXAAEEHBEML GRS : Cul-Th + (1Y) FRX
WA AR B A B R Bt @ SUEE A ¢ ChaeTh s (1) TEERSCHE
DIthiFe il 7 230 Fr ~ 2% 7 S &b+ Cul-info ©

SHTEAIE TER) - fFEHE 2 (A HEEH LRI AE (1
(BEEAEE - 1 BRI RFEEEA) B2 BEEAMSHETE
—FEELAEE MRS o & 3 KBRS BE R — 20 - QUL R AT
9 L 38 % B B R AR S

AU TR B R RS IR RS (el - SeEA L K 0 2014) »
eSOk ~ PHEm ~ ERFEMSE 3 7 mA B EH MR o Bl T fE S
L2 TRAVEE » Hd Cul-Th ~ Cul-Ch &2 % 4+ 58 BUE 52 Sk 1
Cortazzi B Jin (1999) ~ Labtic B Teo (2020) ~ McKay (2003, 2004)
EEL AL B R T4 (A “source culture” F “target culture” & o
AifFget 2IRE S (source culture) FIERSCHRIEES Cul-Th » MR
Bl A SCAb (target culture) HJERSCHRIERS Cul-Ch ° $HH Ch&Th HIE
2% Liddicoat (2011) FHEGENSCLE LR A S EE BB R - H LUAR
fi5%E ~ ZR AL SNHIERSC » FAH Cul-info [T RS IR HEFE HUER B

B — B EH RIS E N B2 — RBREE 2E - KT A%
XEEE  HHH fﬁﬁ%ﬁcﬁﬁ%i\%ﬁxﬂlﬁ? Ry T imBRlE# B 2 (I 52
NEH &AL R BT N g Pl 2 G RE R - (EE 15 PR EEEE
2\ B A BRI AR ERE K (S~ H) » Dl — IR FE R
B (v) AR 5 H3E H BB AR — BB TR ES o 1 3 (LARISE (S, H,Y)
o3 B 2 RSB AT E AR AT - (& e a5 (A E R E & -



BEE YRR E R LB R BB R R B R B S 2 8 5 (B 133

Y ~ BFFE(E R
TEARESH S ~ H ~ Y SEHR S % - 1F& SRS 2B —B M EE
(Inter-raters agreement reliability) #£1T Kappa {R¥( (Cohen, 1960) &
B8 o Cohen (1960) & Hi [ Kappa % B AT H 2 b g 2 37 i 16 & 55T 43
HEFE—HER MR SE —EREU L —HMEEE -
Kappa (R AT Cohen (1960, p. 39)

Pﬂ_Pe

Kappa =
1—P,
P, 5 2 {18 #f A% 2 U RS AR F AU LR - i o, HITRS 2 {18 4 A% & 48 N1 1T
U S 500 A AR [ P S 2 A -
LIfis& H M B B CGREBIRIEE (&Z) ) 55 ME R A EHE
HPE A - &1 P BIRE 2 ARG R -

1 it HATE B CGREGER (&) ) 5 5 M-SR H Pl

R W 1 ol
misE B Null Cul-Ch | Cul-Th | Ch&Th | Cul-info
Null 5 1 0 0 0 6
Cul-Ch 0 1 0 0 0 1
Cul-Th 0 0 3 0 0 3
Ch&Th 0 0 0 2 0 2
Cul-info 0 0 0 0 0 0
g 12
HEF 5 2 3 2 0 ()
Kappa=0.879
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1 R EEES AT - H B B —EEERGEE SO A BHI
b (Null) FJERECE 5 3 - —BEIRR XA 28 # A LR (Cul-Ch)
A1 —BEIERCHEHRBRESUER (Cul-Th) A 338~ —ZELE
iRk SR #E L > A REBISCE (ChaTh) JH 288 : 144> E
PRS2 Null M H 385 /& Cul-Ch BYH 138  &aT It 12 3 © Kappa [HF
0.879 » FHELERELTT -

1.P,= H~E-&HFEE Nul 19355+ H - EEPEE Cu-Ch TUFRE +
H ~ E B20E 5% Cul-Th FIERE + H ~ E 2B 5% ChaTh HIFREL
SR

5+1+3+2
= = 0.917
12

2.P.= (EFIEE Nal fUBEZS ) X (H 2B Nall FUBRZS ) +
(E Pl Cul-Ch IUBEZR) X (H IR Cul-Ch FUBEZE ) +
(B PIEFS Cul-Th HUBEZE) X (H PIERES Cul-Th FUHEZS) +
(B PIEFS ChaeTh BIBEZR ) X (H ABTF Ch&Th FIBEZE)
= (6/12X5/12) + (1/12X2/12) +
(3/12X3/12) + (2/12X2/12) =0.3125

P,—P, 0.917—0.3125

3. Kappa = = 0.879

1—P, 1—0.3125
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45 Landis B Koch (1977) » Kappa (2 803% 0.61 Ll FE B G HE
FEEER)—EUME - 152 0.81 LLEZE 1.00 HI@ BB & & —81% - 0.879 {5
H M E 2 {7 #RiSE A8 B A e s — 2k -

DA bt 752K VR 4 (2AR 05 3 A WA o [0 2% B 0 A1 B X 1T R =&
2B SR - BTS2 Kappa fHE & 0.61 - LIFHEH&EZ R (F
BURREEEE (&) ) & s AL EREZL oy KHbasas (Pe) ) 25 3 i
Bl K2 gl B R 3 AIARASE S ~ H ~ Y W2 [HY Kappa fE > 8
ES R 0.657~1.0 » BUREA W2 S BRI E 2M—20EEE -

TETE RS —FE B LUK 58 — PR R RE E AR RS ~ 315 Kappa {31 i 38R
WEZHE-BREGE -BMHEEE 2%  FERITSEETE 2 EHEMH
B R EATE 53 H -

fi ~ WHFEP BRELRE
8 7 FE e BRI -

K2 4 (LS E W TR — B (E SR BR TS Z Kappa fH

i% = = Fepe Sz A

. - (RBIREEE () ) 5 5 i CHEBRaE (&) ) 28 3 it
Mt #

E~S 0.769 1.0

E~H 0.879 1.000

E~Y 0.879 0.824

S~H 0.778 0.824

S~Y 0.778 0.657

H~Y 0.765 0.824
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HeTHIZEEY ~
Higerg
TR
] St SRR B BT P 2 1
| REEBH

NI E R 5 (R » HEH
EATE BT E RS - R5E y .

: TERTERBUEHIERE L > HETHSK
E2E f152 IR - AU
xuu)\im/gﬁiﬂ1ﬁ%ﬁﬁgﬁ?i§ﬁ \‘ R ;ﬂéﬁ 2 {M%aﬁ%ﬁ%ﬂé%{ N

R AR B FE SRR A
B ARE TER —E BRE E S

2 BEEMHIEACT -

AR RH EAE 5 M EH BT X B l

B DIEFR 2B - b, A5 Kappa (REE DU ERAR IS
TE B R B A WA Z EIE

\ IR -
R A R T ET R -

IV EEBE R LRI ~ SFEEE
M ETERS LRSS (BB
I (&) ) RHE LR

lEl 7 RS RE

B HeRE R

— -~ (ZREIR#RERE () ) EBSULVEE RBA5 16

CRBERREEE (&) ) B—MrE—3R 2GR4T 2 (@@
JRE A e SCAL AT I B > R A R B AEEC RS Cul-info HIRRAN o ILEH
EHEE - Bbry s (BHE) A 3% : Cul-Ch ~ Cul-Th Ml Ch&Th °
B0 B AT % e B R AR BRI 5 o3 A7 AT 8 P o
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ZE12f

F11H nnn

EE101H
ot
EEAily
F ———n
Fofft
5 T
EAfi

|
I ——
0 2

1 2ff

4 6 8 10 12 14
m Cul-Ch HIIHERE) ®m Cul-Th H{EREREL

11 Ch&Th i 51388 % Cul-info HIFH 218

8 (FBHRFERE (&) ) R SCL EHUR H BLERE

8 BEUR o B AT AIES 1~ 2 MRS RS & 1 A B B S
b < 55 4 A 18R ~ 26 12 280 12 BRAVERSCE 2 HL#EE AL (Cul-Ch) °
%5 5 Mt 3 {48 H Cul-Ch ~ Cul-Th ~ Ch&Th ¥ H » &GElH 7 < & 11 1
3 EHEEER  HREATE > F 9 E3S Cul-Ch > AR
Cul-Th ~ Ch&Th (5% 13 - 2ELF 4 IR UL Ch&Th > 57
BILEES 5~ 7 ~ 11 it » EFEAHE ~ RSB ILHUAE A —RA L e 2 v AT -
FUB NG S8 S b MG F AR SCHIRRFE G S 2 — M E - (S HIRAE Bt
3 it e

Br T 1~ 2 MRVER U AR 2 B AFTINEE B AS BTG > ISU(b
HHEBLAL > 5 3 R 12t > B2 DF RIS & St
Tl (RorEE - F) - BITHE 12 B30 SR & # Al - 5t
MEHMRBINS > 2002 Cul-Ch » H 45 3+ Z 5 H4F 4 3L Ch&Th
S G LR St & OFEF B RVES - AIILA 49 BRATERSCEBEE A
b H52E (144 38) 1Y 34% © HKJE Cul-Th > F 1188 > 5 7.6% 5 % ~
ZXALAHIFIEEE ChaTh HE 4 3 0 5 2.8% © F1F 11 88 Cul-Th DL
43R ChaTh BOFETE > 152 144 b > MR BSUEREREOEE 15358
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HREHMA 10.4% ©

7% 3 FI 25 A DL 3 {1888 H HUER A e 3% e e SO 2 B S b £
(%% ERERT T B M B RERA > a0 TEEMRE ) MR 4 56 12
) o IRIEMAIEE T /Z LL Cul-Th ~ Ch&Th 2 f& /5 X 2 I B U bR
Al s HE 15 RS AR BUE -

%3 (EBREERE (2) ) RMHCET L E-

ALEH

MH
&
1\ £

CEaNil)
55 2 filt
5 3 ffit 5- EEh 2- REIRA,
5 4 ft 12- BB HHEH

Cul-Ch Cul-Th Ch&Th

5- T L IE] ~ 7- B
5 5 i 3- [0 N ~ 12- Fasiht 6- W EFEF I=REI
9- EHBRAE 8- TWHLZIR

1 B 4 BT -

" o B REBRAMG - |
BOW e w20
10- B BLATEH

RERR
. ST () B .
B o s R

—_— 4- G~ 7- BB 3- REWEE
10- H{EHEA 8- JLEFRAN
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CRBUREEE (&) ) #MCE U8 ()

ALEH
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A\

Cul-Ch

Cul-Th

Ch&Th

2 o fit

2- Bl ~ 4
6- I ARHEETE
10- #2185 ~ 11- |55 TH
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An Analysis of Inquiry-Based Design
of Japanese Social Studies
Curriculum Standards and Textbooks
for Elementary Schools:

A Focus on Change and Causality Units

Li-Ching Hung Mei-Hui Liu Li-Hua Chen

Social studies curriculum in Japan primarily adopts an inquiry-based design. This
study analyzed the “National Curriculum Standards for Elementary Schools
social studies” and the textbook “New Social Studies,” published by Tokyo
Shoseki in Japan, specifically examining units on change and causality. This study
conducted a text analysis to examine the educational perspectives in the Japanese
curriculum standards and to identify the characteristics and key elements of the
textbook’s curriculum design. The findings revealed several key points: First, the
Japanese curriculum standards emphasize the importance of providing educative

guidance and adopting inquiry and problem-solving as primary learning
methodologies. They provide specific descriptions of learning objectives,
curriculum content, and content processing methods for each grade and unit.
Second, the textbooks employ a structured approach of “grasp, investigate,
integrate, and apply” as their guiding framework. They utilize the “example-
problem” format as a scaffold for learning, enabling an integrated approach to
inquiry learning. However, the analysis results revealed that the content generally
neglects civic engagement and scarcely addresses the fourth dimension of the
Inquiry Arc, which involves “communicating conclusions and taking informed
action.” These findings provide a novel perspective and a reference for the
development of Taiwan’s elementary social studies curriculum.
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collaboration) : &5 Z 22 {TH] (bias towards action) » @&l A 4 H
(B fIEC g B AR - G i e MR L Ok 7 0 > OB @ O FREREIER BT X
{EERPE 77 S — SR F R )7 - NS W ZW A W2 LLd
oo BAR FRABEAE S AR o DUATFBH e i - R —E 2 R
H— SR F PR I - NEADE A - B8 - ATREfE & b
WhEPRK » AR THRMESH AL » BREHPK » B NH
JTEERIHEA] B PIRI RS - MR - N EEIRAESR - (HRHRTX
(e R - B T%ﬁ%THH’J%E %ﬂlq:iﬁjﬁgd%ﬁﬁ_ TREE(E
DT # M AME o 58 =R LA H LRI E (human-centered design)
DL RS HR ORI » gﬁéﬂﬁ"]mﬁfﬁﬁ/uﬁ@ﬁi DT A BRAE 3+ (—)
[ # 0 (empathize) : & —E&RFHIFBHZTER 7 M ARIL M
RE > N E G o BB K - 35 R AR
P BRI EL - RIER BB AN REM#mMMA 2 (=) EXRME
(define) : IRIR[FIFL ORI BEH - VG ERETAAYMIRE o (=) B (ideate) :
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(d.school)

Design Thinking Process Diagram*
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d.school Executive Education
Hosso Plattner Institue of Design at Stanford University *not necessarily linear, q) pply as nee ded ©2019

5 steps design thinking model proposed by the Hasso-Plattner Institute of Design at Stanford (d.school)

3 T EHETIDER

ERIAIE ¢ Balcaitis (2019) ©

IR ~ KEATENINS 0% - SR A AU E T FTRERVEL T o 2
TH - BAEEMN E o ZE 0 A B AR T - SUEI IR ML -
A LA IR 05 e (SR SR PY - [RIB g S Ee 32 0% > AN 8 B 2 s Ut 1)
BRI A RRIT > PREER —EEH - (1) BIEFA (prototype) -

aat B HAMEEN - FIRFAITED o BY PO R A - e H A
At RN R > — RN SER R B 0k - FEiE TR Ak
BRI e EERAGE - BRI Z 1% - AR HREMEEE o (1) HIE (test) -
A A8 2R R D A e AR~ S B T A ARG o FRAM A R
/N DT HIREI M 2 FAM A Rt E (RS 2 F AP e] LR DT s 2
B2 DT HEIH 2 W (E S DT FIRHE IR —— R R DT (B &3

fii A& 18 LE SRV IR 2 AR BIE I 72 STEAM [P35 Bl B 5% 2 1) H b —{pe
710 RAEYR— 5 By 55 B AIE /) 2 M T B IR ATE B RE S 55 2/ N A2
A& 77 2 FE TR BRI SR » o EAE A = B R R A 6 2%
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BIE 7] » BRGNS B2 8 » HEH O A BRI - (—) &%
ARBED - AREHERBRERA - (Z) BAEEE - NREEF
MBS B R T - BEOAgERME: (=) #E R
HIFE > NEAEHRE - (W) FA - NEFRSE 85 - XiRTs—
KEFARE + (1) WEd - B PRAMIEEE -

—~CT

HE T BEEERENE R — BRI - R AE KR W] DL R N
RE T /0N R R B KRR R 2 TR 722 SR RE S AR > ik A R R a1 K R
RE o JEAREL T WIRE A — B0 o B ER BRI B R B th 2 — BRI
QR ZEH o {8 15 RRHEAR] » 5 R —(E B — T > stalE—EEE T~ —E
R EFE - FFaLi iRk 8 Il - &2 —E/NEEEURR E AR - 0 E5
8 fH N EE o | - ?ﬂﬁ%k%%ﬁ%ﬂi‘é_ D OKRFERUE (domino effect) >
B R PR AN AR ~ M B 0~ BT 4R > HE A A WY
CT 4 {58+ (—) 5 (decomposition) 5 (=) BXHFZ (pattern
recognition) 3 (=) JHHL (abstraction) : (P4 ) Bk #EEl (algorithm
design) ° IR % NH A EEE (iterations) ~ &M (recursive) H
HEARE 2 EHE Lo 2 E8 SRR FREK s g a3t & > R~
K& 5X4X 3 WG 2 AL E Y 4 [EfERE KEIE 5 FEEafEt &R - DU
JEHE o 1 cT MBIERE - (—) BERH N size B RHE AL AR 73 i
By (N-1) size f]RE o #25R B (A1 28 43 8 Bl Pl N R RE > BRI
MR > 75 R ERE > B/ NEEHERIRRTRE » (=) Ramuk{E 2
B> MREEHAENEN (=) EREREEER/ N —RMESE
RS > DAL T e/ — R AT R - RS A o BB
MK BEEEREEY - REHEBRET - EEEIRE - 2
1] B v it T DANT: AL 58 18] i B > I S 150 B 2 o R 22 B0 S R g mT DAGE
F o AR T RmET AT DIEEE A ¢ () 8 DS R R WRAZ - B 7 H
R EET I o LI IR EER A o BERERAE W] LIJE B ORE BT HE
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TERAIH G - I S AR FR M : Assume F (k) is correct
then prove F (K+1) correct — F (k+1) = KXF (k) » it @M%
oriR > BRATEERM S T (k) = 2XT (k/2) +O (k) > BE LR
DAL G312~ 2 530 4 0 @ BB K U 2 LA & B RERY & OF
HEF (merge sore) o FT AMIAI A REI R » LA 5 2 M B8l » fEFy
AR AR o & ERITEUE — (8 7EZE » A B E (8 R R R TR > o3 21
R > 3B R BT o T LART KRR > IR H KA 4 The Are
of Computer Programming > JRAREFERX ~ M BB HFFE— K —81Y > Mt
T RIE » g — & o (—) 73 FIRE (IRES R A o) i
f) ¢ (=) AP - BB 2 [ el RH R AR 2 2 o {8 R 28
BUE HEFE A S (scheme ) #RERDIRE » AR BEAH Z [ 2 38845 - 51140 »
BRMEGRIEEE (=) HhH: MR/ NRE S AR SR < (1Y) &
ERGT : MERRREREEHIRAZ (7)) 37 (evaluation) : HERHBLEREE -
CTREHEAEF » (—) MHEMEE S TaMF: (Z) HEBEFLFE
ROARFATRENEHRNKTE : (=) BEHCAENEHEBETHE : (V)
LY TR B BRAs « (71) ST — P REZ IEMEN - AR
b R EHE (—) S0 AR E R + () B R RE R ECRE
(=) Al - BIEJT#rl - MIBEAER » FM L HE A BEUES (divergent
thinking) » #2358 FNHUEF (convergent thinking) * F 2R A HEH
T HALE ST -

STEAM LUPDA B F 577155 : LUPDA Model

Rubric —BUPE LI 3 » FRAVI0E7E LAT RO » S b M2
BRI > STEAM #7 # 4k LUPDA B RHESHI05E » (—) IRH{HE
BB (=) BRI ¢ (=) SERAOHER o oIS R 3R -
I R e B RO R RESUHR B R R RO T o DR BLAO R
EEER ] > 100°C BUKBEIE—(ER T > 8 5 5B E 20 EX
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% 3 Ll Rubric i* LUPDA 7}

i Ry -5
Learn (LI i SRR A B BRA e
Use EEPRA TR PRI T A fEdaat TRHE
Practice | | AR ELAR AR | ERRIE TEIE
Design BaES SRR BHEGIIAIET)
Apply (I T (EiALe AN 6 ST R

I SR L AR B R AN e — R AY BB NI R e B E T — Rk -
MAREER NRIHET » —ERFXNEE S eSS
RN s R/ NG RS T - R E RN R A R R
FEEEA B 2 MR - A EBER A — B 2 SRS EIEMERIEL T -
i R/ NER AR SRR LA - R AN ¢ B/ NI R AR R
SRR A N - (H R T T R4S R AR R - AR RS £ - B
e R HBAR o = H A ORI A IR A2 B 0 2R AP 2R > 3 AT DA 2 B AR =X
HI 5 {ERRE H AT < 8 HERRILE 10 Zthr - AT LIBRISE 20 R 2% -
ERPHRNEHE o FE LR 2% - BARIRE S B ERR I IER -

DT/CT %} 5 g 2k R AfE

DT B g KR HE 2 S ERRAN - (—) [FIELO - RO BB - ()
TEFME : BARBLE R - (=) S 087+ (1) SMERAY - 237 BT A -
(f) HIE - FEELATE - WMIMIE & E R - —Bafa ERZ LA TE(ERY
B IR A R EGEE » QA % {1 & 22 A BLRE R st @ c o Jff—
E5RA CT o RVIRFE DT > G R IEHRERAN - or BE LRI E Rk
HIRE - 28 5K Bowt 2 A R O RE ZUR A~ 28 B MR T SE (RO A - 7 RE DLRh
R (abstraction) J7 ZAMEN (L F3E K 8 -
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HRIEmE B B

CT B f@ X M 2 SHERR AR - (—) S OB B (Z) &
A - Iiﬁﬁéﬁi)@ o JEFTERR RN RE U IR KL H] > BB 50 FE F A #7101
B (=) HhEC: MEFELT (1Y) BIERET - FTEEE 0 () FF
fili = R BRI - ?ﬂzﬂ“ﬁﬁ‘aTﬁ@‘[‘%%%ﬁﬁé@&i’%ﬂ%ﬁﬁiﬂiﬁ’ﬂ%EE[{% ?(—) #
W (receiving) : ALFFEELERME : (=) [IfE (responding) : FRFFBLFEM :
(=) #ME (valuing) : 27 (I4) fHA& (organizing) : #Ffli: (F)
Fi#5 (characterizing) : Blid o FZRATA 2 E 1G5 - HEE R B 1
B R > A E S E 2 > HH LA EEH EIRR -
W E &g EHE - (—) BB (motivation) » EREIE B HEIZKEX
(lower level of affective domain) : (=) Z2HREKE : A& B: (=) H
WRLAE (self-efficacy) » EEIFEBEIELZ /X (higher level of affective
domain) : C* ABC Z3AlFG + A+ Z0HF « #HLAIVESEMERE ST 5 B ¢ 3Tk : F4
REREIRAET] s C + BG « BIEJTET&E -

DT B 5 & X A SR A 2 DT B K S [ 8 E RS FESIE 2 (EH
NS B > DT IRE —E & B S8 2 [ERIE > 218 STEM 27+
B2 FHEEREHINT A S g R - SRR AL A DT & B At SUE I 2 R
JEHt STEM {E B ¥ H > RESGEE A E A DT 2 DT g — i ERE
DT+CT e 2 & th2FAl eI R RE o 7 LIRAAEM STEM 1 B IR e
WA KRN 5C > A BRI B R ARG ESE - HER
72 ~ IR~ ROERAEEEME > BE SR EHREE -

B AT JEAI + 0 AL SRBUBLR S LRER G -
ChatGPT+Midjourney

PREES « B — IR T E B B e £ B > B E RIS 4
STEAM » MBI STEAM 32 {4 a7l Ml [l 75 22 8 3 P38 & B &
2 RSy o RS STEAM HY A B (are) - FEFEMEER
Bl a] LN AT > AMERETAIRE - aT LA AT AR - LU TE
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AT BB 2R 52 STEAM ) A > FRIERETT3E A BUES5T o S FEHIR—A&
FEEE (R —FEMER) (PREEH > 2019) - FRATATEAYRE - LEE] A1
BHICEH » (EHRREE & LTI E - BF P 33 K RIIIARIER
b BEZRENHE > NEGRE/INVNIECR - EBiEbE O o ZEE—
B FE R BB B R - 2T ET » 78 2013 FEHILG G B E
S R KB AT Z [HIR BB - 2013 FE 258 — HIR ~ 2018 IR ~ 2019 4
P > S AJHE AT BEIIIARR » FAMELAE B 0 R 2T AT RECRER -
FRAE A E ZIAE 2022 £ 11 A > 7F ChatGPT F& 22 IR » BERUHE A
BIFRMTHI AT o ZATERAMAE IS AT S B ASEH » U B & 55 Bh ol
SrEw  REE GV HTEZ BIE > EBE T EAIE o WAEE] AL
—EZE I 2 1% SRR E B ~ SCERER Sy B B R SR ARER -
@A LB SR N ZE RS AL > TS A 855 B AT Z R AHf »
Fift DL 88 A 25 0 2 8 P BRI &5 1) B i A% 0 3 AT KB AE B > 2
T TR AT EE R © Fl B2 B - AL BRI HE » 7F Metaverse H1
DAFRHI 77 B A2 - M DUHGGR FE R EF 1) o« Hh—FRaE « TRt ag
R IRILAESHNAR ) o B 4 2 A1 EHRATE - MR E I SCFE Y
e R EE IR E AR - A —FIRRAB G » 2R ARG O/
77 - TS M I AREE S FE NLP (T L3R » R SRR
R o W SR DU EDE e (38 S A 8 R AR EE 1Y -

PO IRIE

SRRAT RSB Z ACHEST - PR A o MHAR G B 1 SR B Bl H By
FAC BT DB ML H A S o HIF R - R EE - B - mk
HHER B R BT SR o & AR Sk B B 2 1% » 218 AT DU A 224
ok WIHCHT R B B 6 - AT EEAY T A - By DIEE R
BEMAIRERE » ZREE A1 EEN T - A LUE AT DUBH TR (A 25100 2K 1Y
A o FAMERAE IEBR 75 FF B 8 S AR C » FME O RS 2 fEJE
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WHEENE > —28E > ABMBOEA G4 —XER  MRMERL
COVID-19 ~ SARS » ifi H B EUAEE T 2K » EARSEERIIERE - 2R
3 AL AFI IR A A4S » Bl ik N JHEE AT sh b o SRS R 158 BRIy 41 - 8K
FFATDIfR e A — b m BB A T o ki a - IR BE AT HE ARy 2 £
FHoAN—EBBLE > A —ERBBEE > HEE T 100 F - {5 BT
IRl » AT DUATE AR B AT L Bl FT 28 H R B 2 18 B Y » Bl > 321
TRt THY > R B — RAVIG AT AE ) QI8 5 - ER_ MBI —
HEHENE > FTRAESHE  WEEEFER > AL RAEINE—GHEE -
Pt LGy A SR o 38 ) 5t 25 BN JE SR AE KB T M T AR B - BB IIRHIR A T
FVED - R R EIREBIEFIENE - R RELIEFEEN LT
R FRAMEE T R R REA o HE AR A AR AR B o PRI ERAYEY
FHER RS N L H5E 00 surreal > BLRHIBLE - B2k > BEFE - TECIE

FERE R R E TR A 6 o FEANEEIRE - HEH
LR Z A — S EEE - R b - A DU AR I - Fefe s
BIRIRA G AL: TFEE—REVINME - HEL - FEL > WAm
T OENL - BEREERIEFERNER - HERREEAME €

ELALA - TR

BREC—REAIE » FrDI BRI AT Z F A RIS

-y, w || — y
4 AT BIEHH 1 5 AT BIfE#H] 2
BRI - MRSEE (20190 EH 16) © BRI : PRSESE (2019 0 H 20)
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=

6 AI BIfEHH 3 7 Al BITEHIH] 4
BRI - PREEE (2019 » EH 28) © BERIIR - MREEHE (2019 H 22) ©

BB — KR - A DUR—EAE A Al 7 - 8 E R IR S8
IRERERZ [RIBE 7 — 38 > BB A A B HL 2R > B IR e — £
R £ BX BB 2 — 8 » (Rt — EAE A - Fk —EAEE 1 > FAMT ki
BEARHE - AT SLE 7 — R ERVIRIG - FEFEVERIFRATIREE - 2 BE A
T a0 EIE 7 - B A %G 0 fiEEAL - P LI B
aniias ~ BRR o AT SER - EBE R = T ARzt - FI
RIEEERE - LR R 2F B0 - A Ay Bl as (PR N &t i
HOR RO » MFT S MBS FARKF R U » S5 0F > FRHRMS th A K4y -
B/ 2 SEARRAT AL 300 FE - B — A T E - BIAET A 1,750 & > FREEIR
ARG - HR ARG EIRA LRI - A E R - L' R
MR RE TR - Aib—8 TRERedE2 @Ry - B ERITE
- SR HIERAG - ERAECKAE ) WE 8 - 135S FE Bl B EI R R & R R G2 )
PR o BRI R - &R T1E - B AT B HE RN - [T
HE - TTORILA AT EGRRYE E2AE R - & NHELLE SRR ) 20 9 -
AT i SR BT SRR - BRI R - OIF IR A TR
2 0 B R EERIMIVEEE 22 R o R — RILF BT IR AP BT
I RAIBES - WARME N — B & - TIE ERF ARSI E R » &
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8 AI BIEHIH 5 9 AI BIfEHIH 6
BRI - PREEHE (2019 ° H 26) © BERIIR - MREEHE (2019 H 24) o

AR B IR A T3 - AT IREAATGE HaF » TEREAIER®KR —KE
% 0 B TSRS - R TENE 2 N FE KA H fa JE maaj
WE > BRIRAIFEEOR - Fr LUE 28 Fe B AE B =558 R E

ik SRR AT

8 25 E S GE [ 5 - R BB E S AHBRRY (KA B B WILE A 2]
BRNTTPERIME - R ESEE RS RENE - TR T IRAYJERS o AR
OB R o ARLOBBE AR A1 > /OB A g B
R G 3 RERIE - HBEE ERMIAIEY) - EERIER
AEAFRI T AR > ey TREGHEZK - 3820 H AT o NI HT RS T
FRIE - HE RS EE Y s - A IR ZWE R A ETTEREEY) -
i LB RS 2 S B TER) AT TS - i ik i o FO@ A AT HER=E
S0 EOIETE Al RINBEEGEH 2 AEITE  LHEREE
TR » HrP R/ S E R o & FM R Pl E (i S A E
HfM & I ERR AN E o WP GBS IR - B — IR i ry —
FHARFEER] 1.2 0 KM AP BPRARFIEFT o« H—RILFAE A
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HE o GMAEE A OE R A (I o IR o T R B A
Ry o il AP 2k - (HR Fth ANl - A5 R IR e > K5
HAGE - MERFAY BRI AT - 2R BIEERER Bt T H - &
IR 55 @ K FE BRI o [/ RSB A - sl & bR
RE o MIAYE 5538 HEL B (B RRES - MIRAVESE 2B/ A HAK - AR
RARHIREEE - HEIR BT AL - WS SRR TI I R T2 F4r
BTN > (E AN IIE S 2 EEBATHY » E 100~500 TTANTE > L&
FEH 300 TTE WA - B REME R S o B R E -

FILEESE LAY —fE R i

e - feEE B R AN A APk B aRE
B g A —HE o EE) B gk o EHE B giE LR LT FrDIEEX
KRG > BERANEIBEY ZEIIED ZIE - 5F HARBERE
K2 wse RHIE - H 2N LRE > MEE Mve =HE £ > &
HETEZS 4 M8 o WWMEEE —GBEM —E KT - ZRE IR (H2FHE
LHEAES 4 18 > FERBRGIIGEE 2 I E - RRKES - BihH AR
AR E o SRR o R AT LB N TER TIRW AL EESE ] -
MAER TALBSE EESE ) o FTLIIRE ALTRE EEE - #ERTRILE
HUN —JERE T S AT BITER SR o — S0 F S 2 BT AR W AN 2 R
el —EEZRNE AR MRS Ems—\AET T RRNE
£ o FTLIER NI > fEE R (cyberpunk) 5 > FAM %
BB R GBS FE AT REE o B4 [FHSEEE - KRR ATsE & A 5 H R
(RERE > /N R T RE & BRBR AR ARG > B A L > FIE
TS HH ) & LR > B2 AR N BR AL 2577 ~ JLAIRTHER > Tl
FRATER A1 LB A BAHEAR o
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STEM HlIE R B a2 a4 g 6 )z -8

BRBEAR < S EATE STEM 1 IR 2 1Udat o K5 SR8
A& HE » DB B/ BRI S - STEM R & RHE (science)
BHE (technology) ~ T.F2 (engineering) BLHE: (mathematics) ° MiF}
B2 SN R BRI EGE A PRICHIRE o KIS MBI T BA BB R /22
H ARSI B AT PR ST AR AR B AT B A TRE 1 HR TT31 58 » S EACHE AZ
10 > prDARAE PRI EE I 2 v LUE @S w7 SO TR R - A
BARHR AT 53 AR RHAIBER - B R - %~ BER IS E
5o TR - BhS MU E PR MM TR AR - B2 > SR BRI E A
$H (pattern) B2 (shape) > REA M F M7 L o H H1E £ B Project
2061 G138 - FLERHEL ~ BIEREEUERE 7 IEHFIIES - E£F STEAM H
Are (Efl7) BUERSY - REIGE —FERET > —ME & > B A G IE
F o RREEHAE RIVAERER: STEM KF » FBG— & BA SR
— R BRI AT > K EE WA R RG> B M ANE
PRICBURFIRE » PRl A — {8 TREEET IR AZ > HIAE STEM BUE it aE
AT FEA o B RN IE BHE A & STEM AR EAT A A [F B 5L - 3R
RIZRRHERBENME - TR STEM UK K > RILESE# BiE
(Engineering is Elementary) (Cunningham, 2019) FJZE R ( FHE
10) MR AT Rl A BR T B TR 3 A R AR o
TEHE R RERS B > v DUZ @RI I - @ SRR 5 80E - JE
BAIE R PRI o BE P2 THERGHBREEERRLNEY > 2EEH
H OGS 3REHES)  (EakET R E B KA B8 - B
B VEIE I > Fr LLEr SR ERTE AT B ARAH B A BRET5E T LA >
B2 E B O BRI o S 55 AR > AR B R B R A
FIRRHELE (R > A B B R B - BRI B DA » 2
HEATHIE  WIES ARt 2 — kR > BRI PR STy —Se A2 Rl A - 40 »
BRI 7N ERER > BEEREELRE > SMEEINE
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AR

ﬁ% D =&
wiE
& 7 ) )
T = &-n E&E

181& =n= 54
55 "
P E 5
i HE ] - B IR = T
[ &l - e Bt Bt Bt FE

10 TREEGT R LE]
HRIZIE ¢ Cunningham (2009) ©

B o pMTSEB R LI - HERRZ ARG » IR AR IR RS R e Jedh
BRREITHERGE - ETIHERE 2 Fl# N TG E
& o A LT RERRE YRR R — (R B AR AR » BR T RAVEE Z29% > B—
{18 158 B2 th T LGRS T 2R 20 ] [m] g 3 0 A o 38 it 1 R Fe il A R 3 atiY
JERE o TR B AR B+ — T B BGR A tE AR AR - R R CHE
B STEM BLERSE LLEAT T B e

STEM i 55 &AL HiT (1775 Bl HE i

STEM Al &5 BRI M - & M BLE]E [ERR R R - B —
(E S B AR aT e B — B2 IR IR ~ Bl am B 0F - M e MBS T &
(B A AE R o - WEBIRETIUANR » B8 TEREREMETERIETE
il - FEAEGTHER R M BET 5 - LR RV ~ EPH R
A BARBURRRE - U BB TR E - E M EET S KGR
IRFEE » P 38 K P =3F 2 U A AR - ELICAE TS b ROGRRE TR 2 S0 W
B S - HEE WA BR % A A KGHE - &2 — IR ARMIPkE - T
RFAAEAT R R f > BT EHIEAT @A) EiB B - MR IE 7
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AFZ I RIET TR 3 > BB E GBIV EEEE R Sy - FOMT 2 5 Al e (K
IEBIHIEEE o Fr LIRS AR ST STEM UG B AE T R EAE - 47K
FEH BB STEM BUR AR » FRM 22 A& B AHY STEM B2 -
It 75 AR B A R A o R R BT E AR K S E BRI N B AT
it o ARIERMEI T AR T ~ Bl T RR AR HE R A - &l 7
B NRIERAE A - AR5 - FM TR 2 A —LLHY STEM BURHIA -
B AR RESIRAE — 28 7 AT - FEMMMAHEIE T STEM RIS U B 22
BENEY 2% - FETEERNE LG R -

R STEM SR P2 HEEE T S8 A nakE

Fefkamial o HE SR - N E A AR 2 PR
I ELRE ST » % R RARAE B HES) STEM RRIZAIPRE - 25 — » A2
M FIBIR » AT A BUZ & FHUARE - B/ NEiAE HE B
STEM aRf&H > T ERERV SRR EFIRIEEAIRET - DUGREAE
SERNGRGHE - BRG] - HEERE H AU R - (HR2E B SRy
Prst ~ ALEREORNE, - A I8 A DUR F I BR e S R Y - AR A
— {5 R A R A - 3t E SE R IR (A b STEM Bl & 85 BRI HY
EZHREEANZ S - HIBEMEETT STEM SRR & b ey at
HEERLAIE o 5= BMUTEEGET STEM IGEITEAT - FBEABDOKEE
H0 - N HRMIBATE LA NGB - FREIRRE 2 2EEE 5 SRR -
HH COH R B > WIR 2 BRI B E o - A AN 22 AR AU PR DL
Fe FERIHT IR, o RSB ~ B/ INFI R A AT 2 A 5 A A R
HEERL IO ) o SRS [ REGEST STEM BSIRAUHBEE » — 8 ikt
M35t STEM HUE B /e is 2 288K - FRPE 1T S ERHEE 2 A i K ik
HETE TR/ INE R R A 26 105 v B BB R B2 (1 A AR B - BRI 2 2 Rl A2
/NRHREE H QR REE - HERREE - n] DR E S RIS B b Bl 48
H HAARFRERIA > R RAEE SR 2R AT - AMIRAH
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INFRR AR S - (EREIREE T R AV & VR A - S R EE
M2 75 (BB ACE A TER T o P LIRS — R BRI H C A STEM I
B EanAEER - #E5RS BUIE B RUSEHY - B A BRI IR LERURE T K
SERK » T RESE A8 LE AT Bl 2 REOR R ER A O R o

4 ETRHER (BUEEIRE) rUEHE (Beetk ~ BranEh - 2019) -
FERAT KRR AR L S 1H I STEM SRR THURRE - ILRRAE n] IR R
Bef 72 i « b RHERE 33 07 - R R E RMME L - TR 1347 &
Bt 22 f7 : BHERBT 49 A7 : BHEERBL 15 A7 : BUE BT 10 L - ATLLE#FF % IE
STEM fHIIIRIE 4 » BUEEI TS rIAUERE - [l STEM mEisy 24
ARG STEM IEEIFFAIRAGIA » FTREMLA S mA RAFRUERI S & -
MR B G AT il A FE STEM BEIAYREE 4 » AR A Z] STEM #Y
i BBV E STEM HERTANAE - 1 HUZ B A AR A] LIS B - FofE
TR ARKENE S FRUBIZ AT EZHIPRER - FAEAFK — @ RIEEAE - FRE
fii K% STEM 2RI R ELJE STEM 2RME RIATE A - G HRE 2RI 2

x4 BHPEHIREEF STEM RZAIE L (109 5 L 2WE 112 £ F
] N=214)

. W | | gomis | wie | reme | s
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