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BEAE > BEERAEREY CS50 BRIZEL OpenAl =1F > #E AN ChatGPT HY Al
T35 CS50 ddb (https://es50.ai) © %P5 ERHEIEZE > M5 [EEREE
1T8%  RIMEBEA BT E A EHVEER » on T AIGC {E205 SIS E A HY
BT R o

=~ AIGC EEH ERARIBORSR

HEEN AT (Responsible Al) JE 57 B A1 I I T S8 (s ]
AL F¢ffa - AIGC BESE BAESE LM > B TR T BAVBHS BER 25 - 1855
FRRFEBOR AN &R TR R B S - A T BURIAI AR Ry S - 4 RE
S e ER B E R A A BEST U L P A\ B

LLM HVEILE AL ERRVERE - (HETEE LLM §AFERE NEFIEE
JRBL R S E BRI & P SR TR ALt FEhaE R B R 2R
G IBIZRAVER I A LLM fVEE - 28R REE A BUFET I AR
REEREE R -

bt ~ B R e B AR Y 2023 A 2 H H[EEE R DIGHEE = 54 BLOOM

Ry EERREHE RS 5L LLM- LOOM-zh (Ennenetal., 2023 ) » L {FEHEIZ e
s B VRS P OGER BRI EGR It R F &R - F 0 b e RHF A
W EE BB S B 5T - (EESSHIAY S F Pt B ZE - ER & HEEI
T.A.LD.E.Zf& (https://taide.tw ) {EF i 2 S HBHY " F]E(EAIN TEEZHEES %
( Trustworthy AI Dialogue Engine » TAIDE ) » fF&& C(bAVERE | - S AER
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sgo  HEE - BaREFERSE > TS SRR AL G [ZEEREA - I
7 2023 52 6 H38An 16— PEERpcR - DMIESFEBIREREIEN - 2 RUIEE
F% (Lin, Y., & Chen, Y., 2023 ) 1 2023 4F 11 H#FDIFFESER LlaMa2 i
BEAVERG 5L LLM- Taiwan LLM - 5858 LSS LM BERBTRE R 0 (EH S
FRETERE B /e~ Fss DU B T N ST THII4R - 21t > I8 AERE LLM
EAVIPHIER - Al DEICE B R 3t AR A S e - (H HAIBUT &R L
B AAELEBOZ FIAYSCF LLM iy - EAGR G - BRREERHENITES
TR i/ D 2 > JCEUE Open ALAE 2024 £ 2 H 383k Sora {& > 5[fEEE
B WA BRI TER - R EGRAETRREAVEZEREH -

TEBUN BRI RSB FRAVE 7 - ATEEAE 2018 4 10 HI2HZE AL {TE)
atE (2018~2021 ) (https://www.ey.gov.tw/File/3FFABEDA21AE3937 ) » $2H T Al
ANA TR ~ AL SENUHEED ~ SRR AT BT REAT ~ JERIBLSIEEAIN B AL{L
FRRTEHHZEEE - (H ATREE—H T8 > /7BeAE 2023 4 4 A2 7
=& AL{TEE1EE 2.0 (2023~2026 ) ( https://digi.nstc.gov.tw/File/7C71629D702E2D
89) > FHE S AABALBIENY - Rl Bl RS - o FIRET ~ P TEIE
LB ~ [ ASCH S S IR TRV AR - e A B LEE AR E A
THEEOHESEHE - BREE MAEB/ES I = EhE R - wEie il s
KREAEERFIRBAVERIEA « BR T BRI FRIN AR 2R RS e L iE
R EAERYER] » N\ T EREAN AR X BB gEE T  THiTx
PREE 2024 FIEA EAFN AN R - BIEHHTR DU TBEES (A7 2RI » 753
SRS FRVETRHL » mAGHE —E v DUBERYRH D - R 22 25 1
A TERA 2 B FE S A R RHIFRE » TR AR R

» AIGC 1E25 e AR ST B PR

&f ATl > AIGC 3% £ SR A 2R BLr e ] » fE SR B 528
ST ERES LU B AR R - R E B ER IR R TR L > D2

s BHIRE -

1. EWREGE FHELERE © AIGC HURISRATEFHORE REARHTE R (dataset) » 15
R RHER AR R L R S R ES R EERE - HATHEAR AR —y s
(BRZE% » 2023) - 35— (AR R 7 RIEBRERERIZ L - TCHGZ R R A ER 8S
FIfsE FHRER RS RE - IEAME I #E AIGC EHMNAEE 0] LR AEHTIE
HEEME > £ 2022 - 2 FEEIE{FRER U.S. Copyright Office (2022) FE4R4G
T AIGC EFHVEFESECE - HATKZBHIBIZ A AIGC EARIAIFS

o EIE NS B RER(K - MRLIEE AN S 7> A E 1FRE -

2. PYECEAIREZ HFHI © EY AIGC FiviE Y P BBl i U AR AR
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oy (505 > 2023) - NER/NEIES - BOETHEFEEER > E2ZIEEF
an 0 AV SR A N B EUAYERE & REERT5ER (Habibzadeh F., 2023 ) -
A (PR AR P AIGC TH - AREEFESE S A PPEEAY AR - 18
HAE SHERR R WA IEMEARIAE R MR T B -

3. D SCOEREERAYE © AL SISO FIHTRORMRRE AT 072 556y
HPERNZE » 48 Open AT (2020) FrAARHVER » SlI8R GPT-3 {5 HAVERMK
EEE T FEOCERNEEE 92.6% 0 FICfESEE 0.099% o MERGHF SCEES
0.0197% - #HEZEAHHY Meta LLaMa2 ( Touvron et al., 2023 ) » L&k} HEb
89.7% » HCRFAENGEE 0.13% » (HESFHE P - AR DAVEHARR -
B G @HENTFEETNEGE S EEER O - 502 S SyE
E

4 FESBBING © ALR—(EEMEATREE - HIk AL TH RS St a7
R CRFIATE > 2023) - ET AIGC Vs - talf « Syl
B A RN NS » B A BRI SR - 3
AL BN A R & A LA RN\ TSR (AT alignment) 1
TESRISER (IBM, 2023) - 35 R HT%E A T30 E IR MR PRI A - H
Al FLBE R ATGC R TS R0 T (RO T % -

5. Atz ERENE © H AT AIGC Fir{f FHRY LLM 8 B0A ) S A3 A il 25 -
HIRE G4 Al 4% (hallucination ) (Athaluri et al., 2023 ) » FE4E—{EE{LL
SIHEEEATRIANE - EE2EH AIGC EHAINEEINMEE - &K
B R E SR A A5k o 4F Arthur Y % 45 f ( https://www.arthur.ai/gap-
articles/hallucination-experiment ) ¥ IR SHI4HY 5 fH GPT 4EuLAR B #E T
Mr o FE[EE RTRERIRE e R 4%~30% RN EAVL BN - BTA A4l e &
4 o NEtEIRIEA(E 112 4 8 At " TBle R FTEiRa (F5) (ERAEREC AL
22155 | (https://www.ey.gov.tw/File/CAESB756153299FD?A=C ) » H.fiZE 5
HETRE SRR A Al S 2 E AR AT EN ZEH -

T~ AIGC FERH FE FRIARA SR =

S AT 2 aE iy aVER - FE205 U7 E (8 AR # - S REEATEE Y AT TRl
R EEERIES [EVE LR E RV R T RMEE - 2 BRI RE &R P .OE
2023 4 8 Hasmny " KRR ENEAR S Al 2 #55 | 5 ds#% | (https://ethics.
moe.edu.tw/resource/epaper/html/21/) FF5H H AR LY 5 KA A S e ~ &
{ERE ~ B AN ERMReEIE R L S ~ (AR M ER= HEGEH - 2t EFNE S
B2 o BUEEME 2023 2 10 H AR /IR #5455 19 (https://pads.moe.edu.
tw/pads_front/index.php ) EIIEZEAFEEH F{EH AIGC T H Z IR HHHEER
B -
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Al Rl 8L T B A A G RO K B3R5t A S | fE 5 S ey
L EEROK ARG RIS AR - BERBUGHIEAIEE A AIGC
T EEF R 8 DTSR RS AE T3 B A BT BT ST B $E (A
EfF > AL ATZERRV AR R -

1. BARENIEEE © HATREH G BETELE T 106~109 FHIHEAREE L E
/N R i R a T AT 110~114 B o/ NI B ERE I T
SR s B E R E R L SRR - NP RA SRS ~ Bir
FHCE R A AV B ARV S BEARRRE - 5y AIGC AR 5 =UE iU -
REFHERC LAV E SR SR AR 2B - AU RTRE S & T A%t S
B - o EF T/ N EE R T E ) 0y T EEREE S
fratas ) DU Ak AL i BhE i SR E E BT 5 ) WTH/ NIRRT S -
{EREMNMREREIE K - EREEAENHEEER A TE T e
sTE L IR S - T Se BRI SR U E TR

2. RARENEHEE © ERTEEBRIE T - HARE S ER AR 25 -
BARHCE NS TEEE NS - AIGC TERNBER GG AP
A ELBPR AR ERLEE CRIAE > 2023) > NERAEASEAEEENHRGE
HARARIEE > AARATE A A e 50y Al BHEGZREARIERERIEH AIGC
TH > SRR AR R RORH PR -

3. FUESRESIVERES « (EREEHSE A AIGC TH - BT RAVAIRE S HE(E &
o8 G HBREET T (BRI il e G AR EE BT L R 2 BRI R E I (51
fERE ~ BRIRE > 2023) - HEEEHEIANE LS Y - BRGERE A
Eb AL SRR 4 » SRR RRIEZEEE R Gl REEEhHE - MM R AL
Y o WEEAERRBIRESYS B A FI AR AIGC T EAVESS DU AL E]
NEEAREIERE - FEEFEEH AIGC THAIXVAZ S EE R -

4. FETHHGESE - ZIRHY AIGC FiAHY Al £)58 - AEHEERAE ~ EthNE
BRI DESRIRG] > AIRE G HSE i S > SRR AR IR ]
RIEIEZE - FREGREHEERE DS (S1L= ~ REW > 2023) - IREAEE
FAHHE AIGC T H AU E BsHRRay Kk 22 A RE A fRR( Cognitive Bias )
Z IR IV RE B ERHY LB - (NIRRT R SRS EE 2
PERIATAL AIGC HYEEFIRS] > BB BB EEGT Sy [HR AR ERE
AIGC EAHINEIMA S B2 > 4 RE5# AIGC BN E A IEEAVER -

SETR

W OREFE (2023) - ZEEAERKIE 7 —I8RE AR - AL ZMEL ATRE - EEH
Fefam AT > 12(10) > 87-93 -
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B S BEIK (2023) & ALBFEIERE - #EHFEHAT » 355> 53-67

B REL (2023) - Al HEMERNEIEASFTR — 2B EAZE1EE ? IR
EEE o HUH https://iknow.stpi.narl.org.tw/post/Read.aspx?PostID=19616

B SR - BURE (2023) - BE AL BURHON AT B E REaG T EE - 8
Bz AT > 355 0 16-35 -

B E A (2023 ) - Deepfake ZEE RS - a7 ) A H ki - ISBN
9786267210581

B OSEOLI5E (2023) - H AL @EFREATE CHEM ? RT s - HlLE
https://www.cw.com.tw/article/5124726

B Athaluri, S. A., Manthena, S. V., Kesapragada, V. K. M., Yarlagadda, V., Dave, T.,
& Duddumpudi, R. T. S. (2023). Exploring the boundaries of reality: investigating the
phenomenon of artificial intelligence hallucination in scientific writing through
ChatGPT references. Cureus, 15(4).

B Ennen, P, Hsu, P, Hsu, C., Liu, C., Wu, Y., Liao, Y., Lin, C., Shiu, D., & Ma, W.
(2023). Extending the Pre-Training of BLOOM for Improved Support of Traditional
Chinese: Models, Methods and Results. ArXiv, abs/2303.04715.

B Gao, R. (2023). AIGC Technology: Reshaping the Future of the Animation
Industry. Highlights in Science, Engineering and Technology, 56, 148-152. Retrieved
from https://doi.org/10.54097/hset.v561.10096

B Goodfellow, L., Pouget-Abadie, J., Mirza, M., Xu, B., Warde-Farley, D., Ozair, S.,
& Bengio, Y. (2014). Generative adversarial nets. Advances in neural information

processing systems, 27.

B Habibzadeh F. (2023). GPTZero Performance in Identifying Artificial
Intelligence-Generated Medical Texts: A Preliminary Study. Journal of Korean medical
science, 38(38), €319. Retrieved from https://doi.org/10.3346/jkms.2023.38.e319.

B IBM (2023). What is Al alignment? Retrieved from https://research.ibm.com/blog/

what-is-alignment-ai.
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B Lin, Y, & Chen, Y. (2023). Taiwan LLM: Bridging the Linguistic Divide with a
Culturally Aligned Language Model. ArXiv, abs/2311.17487.

B Touvron, H., Martin, L., Stone, K.R., Albert, P., Almahairi, A., Babaei, Y.,
Bashlykov, N., Batra, S., Bhargava, P., Bhosale, S., Bikel, D.M., Blecher, L., Ferrer,
C.C., Chen, M., Cucurull, G., Esiobu, D., Fernandes, J., Fu, J., Fu, W., Fuller, B., Gao,
C., Goswami, V., Goyal, N., Hartshorn, A.S., Hosseini, S., Hou, R., Inan, H., Kardas,
M., Kerkez, V., Khabsa, M., Kloumann, I.M., Korenev, A.V., Koura, P.S., Lachaux, M.,
Lavril, T., Lee, J., Liskovich, D., Lu, Y., Mao, Y., Martinet, X., Mihaylov, T., Mishra,
P., Molybog, I., Nie, Y., Poulton, A., Reizenstein, J., Rungta, R., Saladi, K., Schelten,
A., Silva, R., Smith, E.M., Subramanian, R., Tan, X., Tang, B., Taylor, R., Williams, A.,
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Rodriguez, A., Stojnic, R., Edunov, S., & Scialom, T. (2023). Llama 2: Open
Foundation and Fine-Tuned Chat Models. ArXiv, abs/2307.09288.

B U.S. Copyright Office (2022). Second Request for Reconsideration for Refusal to
Register A Recent Entrance to Paradise. Retrieved from https://www.copyright.gov/rul

ings-filings/review-board/docs/a-recent-entrance-to-paradise.pdf

B Wang, Y, Pan, Y., Yan, M., Su, Z., & Luan, T. H. (2023). A Survey on ChatGPT:
Al-Generated Contents, Challenges, and Solutions. arXiv preprint arXiv:2305.18339.
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DB E Bk SRR EE (SDGs) REBE—
PSR RS R E 2 HEE - PR R

FONEfE
BT R ERRTE R B O BB E W ST R
PR
BV @ZIPNE = ST sl e
P B P B B/ N

_A\E-ﬁ%

PN > W R RS B vk 5% H A (Sustainable Development Goals -
SDGs) Lk Ak ILER B EATEHRE - 28 MRS S HEBEEGE » &
SHEEE 2017 FRIGHEEIN T/ NEE T TR ) (R DR ED
S Y BE SDGs HIENHEE A G ERMER L - 28R
FAE - WRERSELTER A5 ETE (Technology Enhance Learning
TEL ) #4 » G55 XR BEUTFHBLAGIEN T 5G HRHoREEER | 518 DX
BrEEg H T EEEE /WY T THSD & BYOD |~ M RHTEEIH T28 |~ T 44
My B TEAIAEEE ) FETE (BEED 0 2021 5 HEE 0 2022) - [EEEEIRGEST
BN - R E B TGN SRR M AR A - BUSBE E E R AR A
ot~ B ERIE ~ MR S E RS RT =% > BEAEEEERH ER A
PN L BSOS AR B A& P R B Vs R BB - ST EMERAZEE B
TR PSCRIBGRIE ST WK R B B R BN T 2 5 B & DUE ByRH
BB A < B R -

=~ BEBIk @R B IERMARE

Bt Bk A5 e H IR S B FY 2015 SEIEFUMMS - B £ RHBROK GNP
TR R MR MR T E IR OISR E N EB R A L g D BRI (R
= RIHI[A > MR F S B A FTRE LGS 2 FIE PR TEh (United Nations, 2015 )
DIZENE - fSEmsily -~ 3%  REERAEERAR IR EGRZHZE -

Va2 BLEES B2 A SRR ES AR Bt & AT FE B AHVAE 1 EE i e R
ARATHE AR - 15 7 A R T AR E A S TR SRR ) WE—
HEEMAR S ET  BR RE S ERE R ER - DI ER: &=
TR H AR FR S - S E B MRS B8 R B DU B R
B Dt RN S ATREFR R AGE S RE ~ (hEREE ~ Bflg A3~ 4
AR B FHEISAR IR R E R T AEA H AR - A TE A TS
gE7 0 INIL 0 FB%Els STEAM 22 (Science, Technology, Engineering, Arts, and
Mathematics ) ~ BELHZE 0227 (Project-based learning * PBL) VAT E 2EEHVE
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S - PeRis il STEAM ZUE (R A PSR FIER 2 N FIR - P4 e
& . Al B L EEE /7 (Belbase et al., 2022 ; Kim & Choi, 2012 ;
Wahyuningsih et al., 2020 ) - BZH2E [m] 23 QI FEER A S Bl Ut LA L g e it
P2 (P EEEE T - BXEIELUR TS (Hidayati et al., 2020 ) » ##FZEH
B EUE A o R AR B B e ) DATE SR SRR EK

= ~ P SDGs B E B E HERE S

AFIATAL > S BT e E PR SRR (T 2 P L AP T R i - WL
P[RS e S (i i Bh S Ik SR RE A (R SR A A - DA Pl By o/ NER B (I B2
et EEERE R T RIHE N R B AR 38 B &R T B A B BR S R R
B R TN BYIREEIDE RALE - A E N & e et R
EREFEBUREINET - NIt > ZBRAGE SR EEGETREENMITE > LaRERE
SDGs 52— TOMBREIAR 51T TOMTHA PR | BHERE £ T BT R R L -
e el P et AR TR R R BT RS 0 B Mircobit 55t
RIEIHAZRI S BT RN R IE R AL - BRI AN RN EE =
B > MEEE 3D HIENEL AloT SatREHEME AT - aitie B — 2 BlA [F] Y
FEAATM > TR R et ~ B BRI & B - B8 AR ~ VR {5 {E
[EER A HET TS BB (E - S SR IR ER AR ST HVIES SRR BR

SRR AR T - ZAoaMt " 58 L8 B8 BB | FIUSHEUE
17> LIZEESRENEENS - E/ohB e R BRI B o 55
SR FERR DR AN B 85 - HYEE SRS T g
wri i PErT/NHE SR AL - DIMESDELEE B B R i YaET - DUR RS ~ il
IKEEEE ~ KRR IR YE RS T 5 - 8T e R B AR B2 - th%4H
et AR IAB T 2 £ 2T F 2 B E s B R B L R B 1
ZRETTE > HEBEET I ESRENE Z e TR S - S EEAE T T - £
T EAEEREE YIRS BT - B1fE Mircozbit ~ 3D FIE] ~ AloT ~ AR ~ VR
%o (EERA AR S IS bl B v SRR MR B B I > AR T > B gd e
MEmEE TREHBSERG - el T E RS FERaSGR - I
HEER A& RN R R T T2 -

U0 ~ RHED SDGs BSIs B R E AR IE S R PR ER B RS
Aok B R [ SRR A HE B T R BT S SDGs FEAENTA S R B
DA A B SR A Eh AR BLRE AU L - 2RI > FESa T Bl S STEAM PBL 3%

T2 b SRPEE A Hag e b PREEANET - DUT $H R EEIR5 S IR 2 TR 52
(EPUIEARES BT > DURER R A BRI e T B T 2 Bl
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(—) #e T RRHTMRE ) AR R B

AR > AEBERIR A 21 B FH 55 BB S B AR REE T 25 - 28T - =&
EAER G E AR R PR 2 R R EE LR SRR N B R S B A B S YIS T -
AR ST RS 2208 - (RIS E R P RHSHBh A e A
TRERE AP REEEIRHUESIRRAE Al ke 2 s BRI HE M = iE
THEWE - G T BRI BT HERET  WRER S B RSN
TR - NIERESGT B R LB R EREEE AR > iR — b B & U
BERURHSER > DURT RS RIS - e BRI ASR Y - Bl A
ALETTAERUEEEELSLA] ~ ER] AR ~ VR BlIiE B is IR A SR - ka2
R EANES - BRI SR HATAVE SRR - e A=y LRIK A
& DUEEEI S BRIy -

(D) EREAFL TIHEES ) BEERE

FS I B A [ BRI AR B it T - e e TR BN R AT b (84
RE FENETERR R - FENRIE ZF RG24 - FEFERYAE » CHAERLA SDGs
EHEEEERIESERAET b RSP E TP R MR BIRE T A
SN N AT AR IR s et Es R R R e AR B R R Y B A B B B
HE - [MEAUE RS FEE B N o - B EAROE TR B - (E5 7
o ~ BEE e PR » ZATR ]2 E WY L R E - 5 [ B84 T RAFaY
TEREH] > PR H S g ES L 5C Biiftae )] > B2 AliE)] (Creativity ) ~ it
FIJFE 2 ( Critical thinking )~ J##H %% 2 ( Communication skills )~ &/E( Collaboration )>
DU R REfE R (Complex problem-solving ) &5 °

(Z) TRTHEETRHAIRE - SRS ar g a s T H I MH

BRI BN = © iR 2 SDGs sffgskst « SUihBiE s - IS
£ EHE - EEERSEEEMS > S AT HShRE BN > 3
DU Y B0E 35 e AR - IR ERISEEMINT  » BT B B B 25 B BT AR Y
TR RSN PREL ~ SIEELERT] o 2RI - SIS R A R SRAR B0 R e RS < K
AL E SRR SR SR HEE R RS RN DB TR B R &
AT —FILE - R INET - 205 BR BT St 2 SRR « TIED%E
ZICEREEE » TR BETSCE I - (3] DU TS SRR R R - il
[FEIB IR RG> A [F SR ARSI RS & > $e MR A S RUR B AG 2

=z 1 e
HooHE °
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(V) EHEH A B R G Z A A

IR THER AR B B RS TR b S mT R PRI ] R L A e B 1
Ho DL TSGR Eor#ZfGtE ) Rl - STEEATAERRE Oculus Quest 51
Fe HTC Focus A A ZSE2 VR HRER - 1S FPT (i FRVRRIE E0b BLER 5 B8 H il
ZARE T HEATE ) P BHEMEREN G Bt LR S A
AR - B Rt EE MR AR SG T L E PR R 2 BREE PR - IHBE > RAGE
AR RS B 28 B E KRR A HET T - FR (IR T 25 R R B AR A B e A
TiERs I > (e RIS — SRR EN M V) & - SRR BN B A [H]
VR EREEEAHVIHENE - WA R HRHSEmBh BE Y S ~ (ERI LA B s
PE
h -~ 4568

B SDGs 153 S5 M 25 ] SRAR Y S5 B B M T 25 EE PR > (E S £ PR
AR 2 T RS R ZE ] - B8 DU BHEND I E— it m] 28 > HHFR s A A e
SGELE YA RS B S - R SRR RE I BESHE i E (RS S TFAIEY
SR RIS R L B ) - LUK H SDGs 1% ORI & AE
FUE GBI EEAIHERS

SRR
B ZEE (2017) - FUNEBEALERETE - HUE https://dlearning.ncku.edu.tw/

B EEE(2021 ) PIPIA R4 4 AR - BUE https://www.edu.tw/News_Cont
ent.aspx’n=9E7AC85F1954DDA8&s=9F7133D453CC16F2(in Chinese)

B EEE(2022)°5G FR B REERGETS - HUE https://depart.moe.edu.tw/
ed2700/News_Content.aspx?n=F84C9B045D336AF4&sms=BFD0035AFA4CEA76
&s=6E456 A59E48678A3

B Belbase, S., Mainali, B. R., Kasemsukpipat, W., Tairab, H., Gochoo, M., & Jarrah,
A. (2022). At the dawn of science, technology, engineering, arts, and mathematics
(STEAM) education: Prospects, priorities, processes, and problems. International
Journal of Mathematical Education in Science and Technology, 53(11), 2919-2955.
Retrieved from https://doi.org/10.1080/0020739X.2021.1922943

B Hidayati, N., Zubaidah, S., Suarsini, E., & Praherdhiono, H. (2020). Cognitive
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learning outcomes: Its relationship with communication skills and collaboration skills
through digital mind maps-integrated PBL. International Journal of Information and
Education Technology, 10(6),433-448. Retrieved from http://repository.uir.ac.id/id/epri
nt/2060

B  Kim, G. S., & Choi, S. Y. (2012). The effects of the creative problem solving
ability and scientific attitude through the science-based STEAM program in the
elementary gifted students. Journal of Korean Elementary Science Education, 31(2),
216-226. Retrieved from https://doi.org/10.15267/keses.2012.31.2.216

B United Nations (2015). Transforming our world: the 2030 Agenda for Sustainable
Development. Retrieved from https://sdgs.un.org/2030agenda

B Wahyuningsih, S., Nurjanah, N. E., Rasmani, U. E. E., Hafidah, R,
Pudyaningtyas, A. R., & Syamsuddin, M. M. (2020). STEAM learning in early
childhood education: A literature review. International Journal of Pedagogy and
Teacher Education, 4(1), 33-44. Retrieved from https://doi.org/10.20961/ijpte.v411.398
55
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#H ChatGPT B AJR(E RIRBENAEESE
HAI TR Z s 8

=7
BN E T EE KRB EE LB
AN
e T R e B I R P 2R
o L2 A - B S A N S R
NS
ETHRERBREEERT LEE

— BT

B AR e e 4R i 22 ( Chat Generative Pre-trained Transformer » ChatGPT )
= ATHIR %25 A (AT Cheatbot ) HYHIR » ¥R BRSSP EET SR PR
feer BBk (=30 E 0 2023 5 Vlasova, Avksentieva, Goncharova, & Aksyutin,
2019) < J&JIRR (2024) FE8FKT T EEZE | FERDER TIEYE » 475
AMZER] ChatGPT HYNE - fetVIL THER a[ A BN ER - B -~ mEE
A - FRBEMEZ SN EieHEE FZEIDUCREA#E Al TERE
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Y ~ ARHYHGR ~ BEEE) -

W& B AR SR e - A8 RS TR T A A s T —Z5Bk
RIS > BRdrresaie St (E ML - |ISRVEEE TR SRFEEEE - WifE
EERFEREMSEN SR B TR EEE  EIRRERTAVB A B2 %
FIE N > SCRPAETER B2 T Ay E IR - W BEE It 2 Ry &1 - 4t
SR AEENR -

= GomdER

RAE A B R S e T 1 Py T RR S A > SRS TR R T HIRLA - 2
(et T HE N PIEBE BRI RSB bRV EREEREL > Fo5 AT
KGN E R EANE HEATHEMEARES - DUESBE ZNEA IReE Pk > [F]
HRF 78 70 F B BT 2GR

BN ARRIVEA AR R E A L S aen P AV E M - S [
BB REAEI TS IS 1F » WE AR A BERAR > DA ORE I 2R
HiE > RS EERCAVELL -
ST
B R (2024) BAMEEREFEEE | B EERIBARBUBEE R

BEEE - HUE https://www.edu.tw/News Content.aspx?n=9E7AC85F1954DDAS
&s=F9F543B54BABSFFA

B EEE (2022) - FriEARRVEMI AR - EER - HEZTHRAK - Bk
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BEHT] > 6355 5-12 -

B SRIGRE (2020) - B BRI — (R e (B TUE 2 BAEH T > 620 - 47-
50 -

B EBFER(2022) M FAB T A A SN2 0N AL - EA A > 635
8591 -

W OEHERE ~ BIzRB (2015) o M DL B R BN E B AR 'R 2 BN
Z5E - TEEITEERR > 16 > 73-101 -

AR R AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R AR R R R R R AR R R R R AR AR R R R R AR AR AR R R AR AR AR R R AR AR AR R R AR AR L R
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(RAFER BN ZE BEREZE A\
—(TEIE AR A

L
BT e B PR B E BRI TR A R
AT FUAR T B M =

— IS

BURFE 106 FAEHTTHIIEEE R SGTE B S RE HTE Ra B4 S
PEELRE » SCIR BTN BB TR K - 110 Sl 5l - A EMER
T EER o R EIERAUET LA (FAR A IR - — S B (e B E2E Y
SR - FUE SRR - FOEEE (2022) Ryllim S S E A E A BAYEY
RS > B 11 R T EE T N BRI T | SR R A
- A—EEERATHEE 2B T EME ) BrRE Ve HETFHETARA
HERE FE RS - BARF B S e SRR K& (e B A= BB P AR S
EMEERMEE EEEEREE - SREPEREAE - IECRIFIE 2015 Sl EIAF
SRR AT T2030 EHREOIIES ) BHEAE - A PEESREHE > §1[

" RATERCIL AL RS E , AIRAN > dERE e E R A P ERIE R -

S BB BUREECKOK HET T - (B oS mATH e B i 525 5 - SR =S
KB ~ WiBHAERS > BENTHRPPAREE - AR B mOE - PAIRERE R Rk
ENAATERZAVERE TR  §F ST A R R TR T B2 B B > ARLED
FEa SR E VG HEEEARER A/ VHRGHETEELE SN
ATRER R RS R AR (B ES [SHEREM PR ENRERERR - /2 52 5e
HRTEERT (BRZEDH > 2021a) - BIAFERS T HEs - BETAIH I BEAE M EERE
TR BRERAE PR (e 3 528 BN B LREFTTEING ? 05 855y

" RAPEAT AL ) [RARR L RATEMCE B SR 2 E TR, - wiBhafmtat
S R AR A R R R R RS 7

ASLCE AL TEN B (Actor Network Theory, ANT) s Z2AUE T
B oifrfeatmareEme N (ED ~ 2248) 819 CPAREE ) FIRVERCR - iioe
HEVA —(EER - 55— EBREEEAEE O B+ A (Human) 823 A (Non-human )
T8 B B PARE R AR BRI B IRAE ) 55 (EHEEmAEE g B8 ANT
Hgm At B S E BUR (R HER i » i s — (A1 TEhasE Ry A - 28
MR M RE s B BUR Z BR M - BN EERATENE S A BB AP - AT
Feal B B S LB 2 B A (R AR 1T 7 R SRS -
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= TR

FE R S B B RARBRAY SR » S A B - 4B ~ B0
SR o ERPR Iy TRUBSERUR (loaming as network effects ) » BT FHIEHE A
> TR TR BB RIS (Mitchell, 2020 5 BEEU > 2021b)
BORSCLL ANT TREFACHERT > ST 5 PR A S B

ANT E—ERERESEAERAIT S - EEt EERLE R AR PR
(Callon & Latour, 1981) > #T4- ANT EEZ B AAERT ZWTFE T 407 HHIRG]T
MESFERERENTFE (PRIEE ~ BRIMSL > 2020) @ AT TEIARG w7 /A1 B 2K ]
& ANT HYBUEMERIRE (MOZJE - 2007)  SRFELEEEARIERE > efE8=E
HRER R ([REEI > 2021a)  BCEFfERT s AsS AHAR IR (O EERUIE AL (S
i~ ZG55E 0 2013) 0 BEEEITUIRL TR HE ANT HERAYA -

5% (translation ) & ANT H1—IJHEDZ #FE VL LML, - ANT 20 B8Ry
RERFAEKMABHING - BYRIEFRESZEN  JHMEE—2F 1T 2
PRI R (mediation) WYAIRZAVENERH (FRIGE - BFREGE - 2020) © KL
W9E N B IEFF BN TEIE HIRNDT K 4845 R (% » Latour ( 1988 ) Ff [t FEAE Ky -
Callon (1986 ) JRfE HEEERAYVU{E 224 (Moments ) » [F]RE{E ( Problematization )
HiE A 7zs (Interessement ) ~ fHE FiHE ( Enrollment ) ~ 55585 ( Mobilization ) L
(LA TEIERREUTEI RIS AR RV (E(EHE - 2585 0 2013) - fTEhEHIER
RS | 0 A FE R (N AR B AR 20 238 BRETE RIS BT M E L
TRERVEERCAS I - RO ERIGEE  BIIEHE (Reality) WYHISR - (HERERAY
WA ARBERNGAEE > ity " BE T AE ) ETErE s ER
AR E R AR -

=~ RAER LT FRBOR @0

RO (2007 ) 585 ANT HURRAE 27 S R RO S8 B2 &Rt 7 -
BRI (techno-science ) B4 BIHIHEH FAVRERL - EWE () BVARELE
Psgoms) - BERSE  SYAESHEN - 00 - HAR SR S NEnt
TEAR[EI4E4E H FF4E45 10 (re-networked ) - 484% 7] LB B B B RIER AL 22 B8
(B RBhRERITERENT - AIEE LR RIREE « ORI RT3 A v DU B2 A
FRRBLFIE RN > TN Bl EAS (Mitchell, 2020) - ZXE TR (2023 ) HAFFLA

"R B ) NIRRA > SEERRE N ERHGE (R R - AR
FeaZE s TEUESE » P NAS PR AR E B a2 - SRR - &8 &
(T EAERE O - DL TERASE REE AN 7 AR A ] - ZAT > RHZEA
WERRMGY - BE N EENEEGIREETE » ANT TiREHEANEIEAN T H)
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FEREAERENE - DURATEMG Z M B IR B A S B AR » AR AR E S
—EHEEENRRA YRR - BlZERRGE BRI ~ 5T > RSPARE rae A EER 5 > if
BB TR IR VT TR -

(—) ANEIE ARG

ANT ZfEREER LIEHREMEAYIEAZEUR, - se Al G EAEEE Rl (why) R4
faf - Chow) JEZRK » LU AEEE Z 1 T8N ] Ryfr] S an el s Bl 5 Fe B HURERE. (FE1(S
B > Z555E 0 2013) 0 ANT EPVE BB N [RIZAT R T8 > B ARITTED
Fr G RyTHe (Inter-subjectivity ) (Latour, 1999) o {fmffE2Me 4= A PAREUR Z
H R e S NV IR TR R - A L RiE T S R Mg
R (RS RIS DU A TR 22 - B2MEe
s 7 BIRATFHCEREE AN e > RN EH - BB E e
IRAPBETH B S =2 A ] RES AR -

Callon (1986) fHHEHERVU(EFERE A {F Ry fmATEAA Al AR B A SR B4
EHAHERAE - RGN LTI AL - A1TE - FENELER A B e MR
RG> (EHFIME R R R SORSIEA s - MR PR R (R AR =
HYELEE - SR(EBELERE ZLRE - ZETEHEES AL F RS - BERE e
AR AR IETE - EMEE MR T > EREEE T ES] - A
FENAE L BRIk > SRS HAR -

(Z) SRESEAYEEEE

SR RHROE ARATERE - A LIEE R E RSN - (B2 sEE
H ? B IEA{E R A% AN 2 RN EE T E R A A AR A SRR
Bt > AR PR SEAEA —EHREE CA 5L - Bh{E ANT /& > $
IEAEENEREYE YA A EREE ARG E
(relational materiality ) FyBEHE » fEARES R HME (BREEN > 2016) - & —1E
EHEENREAVAESS - N2 HITTENRSEIEZED - Ok - BR2 - SRS EHEE - B4
TEE% B — 1 GHVAESE - B kEh 2 DUEBL— (R eV DIRE - TR —2H%F
TEMNEEEE (Mulcahy, 2014 ) -

ImAPEER TEhE A e - BZEEL S - FEMFRTREE A CElThRE - = HEEFREN

Re [ ERIIRE - ERETTEIREERNT » S AP A — 3B — B it B8R - mAlER =

PR AR T AT A - NBLPAE I EI S B A (AR RR TR RAYHIE -
B N B G E A I & > (RSB AT E B B TR TEh e

RS A B E BRI AE PR > BB Ryl 2 7 BB e AR AL Y R (RS Ry (B

% 85

H



.......... BMEEPRAT 04013 (5)  Hasss  WHRCEEUTTTES DA

o SRESUBRBBAAERL -
(=) BIR&EHBE RER

TrEhE CERPAREED) SRfTnEl T8 > 1Tora R AELE TP
BHREA > (B —EREEIRBEI AR A & 45 [NILRREA A S s TR - Bk
S e SR (LI L IR RE (RS - AN RE SR IRV R AR E 2K (Callon,
1986 ) ° fRABEARARE/ N - BRI ISR - RETEHETREERE - Bl
PR 25 5 B SRS > 2@t T RGN B A ) B T B R
ENER > ([BHENE FR B EARAHBR R AR A REE L ReREFTER - 412018 T 2 EREd
SEEEFHEEZERE ) T ICT BB LUCRETE R EZ D EEER
SHEMEERTER - ICT AVEEIISA EZEILERMENE - e EB RN E
FERGS e (FIgERR ~ BREAE - M2 - Bdss > 2019) -

BE L (RATBETR MRS e 5 S TR TR B E RS
HHlE FEIRIRCEE) - EEET S HENE AR AR A B A A S kL
fik - R TEIE R EBOR R (LAY 7 (R BLER A B B [FIREm AL AP AR AT
RERVAE SARE (A FIHE TR (% - B 2RV UPE B P BBl SRR IS - A e 22 S
RAEHIIRRE

~ &hism

ARILE M ANT By R AR A AT PIRECR » SRR =M AE R F
EAZERLERE TR T e 2 MBI R E LA - BEE AR AR A SRR R =R
ZHEGEARE o DUN BRSNS B2
(—) MR K » R EEEMRER

At 2 i A ~EAR A AR EIAVREE FE B > (B (e 2R o R RiTER A B e LRy
REZHBHEAE > Bl ~ A2 BRGSO L P > [FIRF e PR R E P A e E L -
=EMEE /N B EE M SE IFF B RATE RN e 2R - HEg=
RRTRZ » HBFEER  SUARERE A ER2REIEEE SRS RE
RIS OB R4 2 ERY% 72 ( DeMattews et al., 2021 ) ©
() B TEIAE4E - EEEEREE LA E

R ANER 2 Rl A= PRS-k B 2 AR Wi - {TEhpe B iEsEn - otk - B8 - B3
B RE -~ BB MRS HEMFREA TR NIRR - BEEELIBER K > HEm
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(BSCREEERAE 2R 06 - AR RERIR - B PR EEE RS -
(Z) IEGRABREE - A L ERaS BRRE (TR

Efmabe 7 TR - ZREFEEEENR L R DS ERU B tFEA
EHPAEE ZIE (Mobile Device Management, MDM ) » {RAFEA I I B AL A S
WS EREZZ] - MR RAE MR R - S B At - ZETE
FELE AT B BN B LSS PR T | RERE R
SET

B AR (2007) - SRfTENEEAE BRI TE ARG SR - RIECRREEH & - 4 65-
108 -

mpkiaE - B (2020) - —FrE P EIRGETOME S EEIENITE: [TEIEMEsEEE
AL - HEHE 0 7T13) > 17-29.

W G 2555 (2013) - SEEEAHARRIRE (UG BEIRVIE IR © TTEh A ages T im Y
BRI - BAEERE 0 23(S1) > 135-163 -

W R - BREES - B BOEE (2019) - 2018 BB HRIEHEEE
s BR/NE - b - BIREE b -

W BREEMI(2016) - ZRTHVE A TEIRE J— TEE s Em AL - GCCCE -
A T R

|

W BREEN (2021a) o T ARAR PSR ) HU4ESERCR ¢ DIBD N B FERE 2 Ky
Bl - BEPFEES T - 17(4) » 33-67

W BREEN (2021b) - #R{FRIZETHT SRS TCR T adsH imGis - 8
BFEEH > 67(4) » 39-79

B HEH (2022) - EETU/NERUEEFELE ) INFRRS/NEE T
FatH - TEEGEIN0FE12 16 HIXE (BeEZ#F 55110003659 75F 6 ) ©

B FEE (2023 12H25H) - FERESER £4ERHR—eE#ES T/ NEBAL

BEEEHE - HlEhttps://www.edu.tw/News_Content.aspx?n=9E7AC85F1954D
DA8&s=9F7133D453CC16F2
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v Z A © BB ECER A BRI ERET
T
BT BOA RSB R
s
BT BUA A S B AT T

— IS

BRI E SR RE E IR AV - 28I > BETEE IR (R
BE B AERYFRK RS REAIAE & - o] DA S 2 S R
PERERRY B R - CLVE AT ER A 7 RS ~ (H{EB S T =20 - 4
HEUE SEEBAGETRE - TG SRS RE(REEE - 2L T
EAHER > B AR R > Al VAT A E EBRE R > FAEITE
(e PaLival

WSEE By 7 4K (Generation Z) > {%$5 1990 FEAHHAZ] 2010 (1% HAH
A —BE N (Turner, 2015) o 78— (RERAE NHHE HEIRFER - RAHEH AN
R B ARt B AR 3C i > RIS AR PR O &)
B o &F LTl - iR Z AR AR R BT R AT - N5 ML M SR R B T AR
Bt > BN R EIREIR Y - EE R RS H BRI R - Z
HAREEREEZL » DUEARRISCR AT S EEIERIEME - (1)Z HARERE
HYER R R T 2 ()R LA (R R F B0V EAE v DAER R R LLAE
HIZER SN 2

=~ ZHRBEAENEERE

BOSURERET - E R Z A EZERH =R ERE - HlkpRfe - 27k
B~ HEIERL > DUN s SR B TRt -

(—) BlEFRE

Z AREER— RFFRR B K E e » B R A VG R ) - et
FIE AR RS L 3C 32 - RESE (M MIPE R A S TR s 1T A PR - [Nt fR
S B HLEERERYE TR (Seemiller & Grace, 2015) - [fij 1= R BT £ B4R 4
to AP S ECRER ~ EUREIBAE - DU REGT ~ Bzt h > BEZ Z
EAEENHEAE - B8 0 BE AN TEEA BB, & - Z S 4 g4 sl
R H ERotES# % (Chan & Lee, 2023 ) - 24111 » SfEfmir s « (E2 - BRI
SRR 5 3 —(EHEAS R AY IR : EUERE SR 2 (Poldkova & Klimova,
2019) - i _bAtiE A S H AT T B R R E N LA &Y -
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(=) 2T

PR HA A > Z AR B BRI M 2 TR VR E . (Twenge,
2017) - Z HEARERAEGE/ NEUE A (E FHAEPEAEES - #E rhaEEs B Z ok B 23R % T
SAEATEER - R RPA RSB LRS- RESTRELTR[RIAVBUE B S (E (Turner,
2015 ; Twenge, 2017) » (i Z e b BERAEH A A > Z AR B B 47 2 oT(Ehy
BREEA > tPIRESTTEN  EENERN Y - BEEEG -
FRPASTE  (EFTLERAAS (40 ¢ Instagram ~ 345 ~ Deard %) S22 H CAVEUA ~
Y ATERERE ¢ IME A RO A TR0 > 40 ¢ B~ BEE TR TR
Jit (Dadic, 2022 ; Dolot, 2018 ) °

(=) E

~

i

=5

Z MAEAE A R NESERER » BRI 2B MERE > Wi R
Tl ~ A/NEIEIE S (Francis & Hoefel, 2018 ) » (KA HIRIE AR AU E R
WEE > BEFERE T FEE - 2 B R EAERE E F A EaE T - &
EEREERNEE A G BRIVEEANS > BCE ek AT MIERME R A g L B B i
FrhnUfE (Hampton & Keys, 2017) « [b4h > Z RSN EAEE TEMNEE A
IR N A BVELER - T H 2 R EME Y& 5377 = (Schwieger & Ladwig,
2018) « FF5 » SEFNEIREN Z BAEFEEES S > MIFEEE MR > 38
Ry BB S A By A AR A FE A A R bt S E RS 5 B T EEUERAE -

Gro bt ASLF IR =IH Z B AN F 3R Gt BIRme - %
TCRHBRI BB 5 e Z SR A AR BN i E Y sy - BEILAHE
{CUHEEE - Z AU AR B ER -5 - SRS TR AV A SR - E DR
JERpR B R B RV AN - tWEER e RV E BN S A B ERFEE T
R o AL > AR T - Bl T DUR I S S B B R R M S R S 0k > (i
FEE LR 5 [ TR ER A A T A LIRS T ER AR /R 0K - (R AEER AR B s B SR

=~ B Z iU - Br R Rg

By Bt = KRR > S st EERA U E R A - BT B NE - A4
&)~ ReFESGT » R B B R it -

() e
L MSREEIN R 2 R IR PR R
DR (REFBD I ERE) - FERIE o ZPHS [EM BORTLE
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FRE - ZEREER TR EEREAE ARESE - St FR Z 1
REBAEEE B ZRERS R - 50 USRI EAEHEESEY) » Hik
Lo LA BFRIFERE JJ (Polakova & Klimova, 2019 ; Steyer, 2012 ) - {FZE2
seat b A RE S E D BN AETRIEE - BREERN—/ NN - WERE
NEELH B ERrIRARE - » WA E LB RIEEIRE ST - IERE(E HERIEH
BLE BHYELE - (EMmiem B2 ERER -

2. ZoUEEIEE) - BUEERST T USRAS R CNEE T L » DA S
BT o B T {EHEAVEERN - B R f LB/ NEE R - FESE) - ek
B R EERH R TS EEE) > B GEE A E RS EEE
HEMIETEEREE (Hampton & Keys, 2017 ) o

3. EMEEEREE  EE RN K i DSES Y EERET (AR) 5%
B EERBRE DY - Gl ZHERESEMY)EE - Sl - BEHS
% WisEt himfrr e - B - BEHRENE RS R @S - S
EIRE RS E T DR AR A B A TR AR P BRI W0 s B BB PR R -
MM E 6 F o A DEET a5 -~ AIEERATER
HEEEERVIEE - S GBS REZER - BEEAREAENAD » £
BB o R BN A REAASREE - EREEEEEMEHE 4
Vo R & NIAEREE (Cherif, 2011 ; Hampton & Keys, 2017 ) » G {E{fHE 4=
FIFTEREF R EIEATE T - 22 HHIRERAEE -

(Z) BHMAE

1 FEEEEERN © BETA LS R RIS AL (F R T RAEEM > BEHAR
& Z BAHEAEN sy - HAR EE SR ERZEL > 8 Z 24
RartrEIZS ~ ARRVEEE RS < AL > Bt Z AR R A A TSN LR
REfEE MR E IR (Chan & Lee, 2023 ) » [NELAEFMAVEGT £ > 54
A ERM Gt T RAR A TR E CFan ~ B - WIENMERTS Z i
REM TR RS - FrEs EEE 0 AE AR TR S E N LIERCR -

2. ZICEAMER - ZEh o] DIEREEBAIEE - MERIRES S AL ~ 47
FER B EEERER - MEEEL UM > Ke[BAEREET > '
BEEE - J5) - AT Hg  BRNEESSEEYS
BMANE - LT brVEE R - [FIRFAE B B B R A MR RGO R A
% (Hampton & Keys, 2017 ) °

3. AUEKLERFEM - Y Z ARG HE ARSI FE SRS (Schwieger &
Ladwig, 2018 ) > [NIELZHT AT LURF R AHY.Ofs0 5~ BERIEEEERIE /2T -
tREAE SRS EIE ARG AL AR - B HE R MERE F B IR A ENE
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FIHVEIE - B RES R BN FR A B A3 -
(=) B8

1. BER#E T H - 2 7RI R AR AR 2 HEaE e
HEEITERE A A B R i A BRSO TR EHEEEN
= B faY 2 R R A B R T B 8 (Polakova &
Klimova, 2019 ) - i E4YpE4drE L 3C Befff - BESufE M FIRE T i A MRk,
AT ABEBREE > Rt fmir BIES BERER S @ T - MIEET:  ResERFE
HAFE SR BIRE 4 09fEE ( Seemiller & Grace, 2015 ) ©

2. BT AOPE RS EE AR AG (40 : Instagram ~ 3155 ~ Deard 55 )
REHCHEE » o FATEERE > MAMMFRZEERNEZERE (Dolot,
2018 ) - e EMRES(E A S Ee A LRI - (FRES B AT SR AR A AR TN R )T
2 0 WE A E ST bR M LA SOR A 8) - D AR FIEEE - 152y
AR

3. AR PP EAEHER Ve EEE P EMMHVAETS - BE/RA]E
FHBETRES > fEA LRGBS R AR EEEAERSE A KSR - EEEEH
Tr R DR R AL T ARG R E Y - RS - BEILE S
W ETTIE ot > WEAE RS [ERBEEHIE R - B PRI b S (5
IR (E BB I HBE ST -

(IU) SFERE

1. BARFEIEEHEH]  BEE N TERERIE & > BREAEM SR A 5 S (S R A 4
PRl WRE B E RN AR N T e - TSR [mlE - NIE > fERFERL
st b WIS\ T RE O ) > EENNAS ERA AR TR
b EAF BEENAENRAREZ - o - T EGEEE ) $ Z ORI
EEZ (Dolot,2018) » [Nt DB EA R BRIV B SR E P & ~ &%
EERECE R BB 20 > (HERAEAE SE AR 2ila] & M 1R Y RIS Bl 85 -

2. ZoatrE G BirsFERET SRR Ol - 2R - SRS -
BAEMERTBEMFARER - el IS ER 8 CHVRITERCR - B
40 - PROLEEEES - fRhn - 8RS 2R 5 o BEAh 0 Afshar A (2019) JIEE
#—bE > MTRAR I BRA R REER M MIEE RS
Bian = 2R~ k- i - BIF - 85 FEEFITA 0 A DI ARIRA
FIEHLER -

3. HEMBEEN @ MEEMEMAGTE T ERMET > 2800 > SFEEHENEGE
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OREFRAE - I E BRI EEE ] - R T DRI E ' ERAE
B e HEE RV ERGETEERMEE - o DGR R R T
AL EC R VAR S - B0« R B B Rl - e84 —EE
HFOETEES - WA E TS - s8R % - R
AE T B2 A SRR AL G sl - R AT B2 R P e EL T SR T A EE R
(Hampton & Keys,2017) o

Srer LA - ZeBhiRe

F 1 Z RIS
RIB A TR
e T % ICEEH Bl

7385 | RE RIS LR
R TR EERE
AR -

B
P £ A AT
CRE eI

H -

Rl EETR
(EFRERE TR - 2
{H R [ BT

EIER A
LRI oL » BB
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% REEANEERG
B -

ZTLE ER
EEHEEE > B
EZEEZE0ETE S
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THE) > RS2 AENE
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HEHER

HIIE AR
REEEHERE S
B FEBEHIERAYE
fi# o

SRS e )
I FHER AR B9 A TS SR A
HEWEFERBN - 2

EPNAL =3
AT o BN\ 8 - Rk
R ER AR RN S 8
%

HEMEER
HEEMERMASTE
oo BRI
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AEREHE - IREEE R TERAER ) 2R ER SRR A E
T8 DA B2 A Ry BB T 5K - 2081 I T B 2022 7 = A (e AR
{BELGN SR 5 2 ThEE » TEIEIR (B ERIEE: » 455 iaih ~ 4 FEBlER SRR
AR S AR (PR(ERRE > 2021 ) -

SEAE > BUBREAR SRV B8 LS A TR RS
B ERE > R BRI A Y ERE R -

- B BB IE R R BE RN

N EE AR EZENRRNEAZ T RNE & - EEGEAEARE - A
BEHREARSNENY: > REAHENRET R SEHEREHELETE
BNEML > AR ZRER 2R N EEEEE N - mHEE - BT
A0 [ SRR E A A2 SR B Y ER IR IR i S 222 5 =0 IR B R N Y
TRAEEERE (Ziggah etal., 2022) -

2007 A Fefer B 17 A M A B & E {EFEEIERTE  (Open Course Ware )
Ak > LA SRR S - BIRAIET R WA T 2R E R |
( Open Education Consortium > OEC) » i[iiA 2008 BB [N Kk 17 [ &=/&
B ECERAERR S | ( Taiwan Open Course and Education Consortium » TOCWC ) = $
B AERFTY 2002 FE4E - PEEEEM " EZb e K~ T RGPS SN T 28
TESLEER | FHEE & - FAEFTEESE LR - 9 E et
T EFEP 0 B AEE R ML TE R E - R BRI R TENR
TR R AL - [SERE N B ] DABERS e e TR B B T8N - B8 I 5
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FES BRI = R A B B 5 N S EAR (e e (8 A\ B SERE I RIEL B Bl e
FFo oo

I~ 455E

& B BB R TS A AT ER ARSI A A E
RIS A EHE A HIAERE ~ B G BT EAVIR (FRES > 2009) 5 A FEHHE
GEERE ~ AR o B A SIS R 2 TR (HE5eEE » 2020 B &
FN 2017 EIEAFHYZ S0 M EIPTRE S 2 R [ B ) R W g9 RY DR A R (30
EEEFAN > 2017) F > H GRS HHEE B RS -

FEHE AR S — R N B8y > SRR DU DR

1 Eallaxtiisctk © A5 TIFEERIE S AV B alae sk - EPEE(r
FOMIE - JEZ BRI EB 2R - MOEATLA - BIPHZEEE - I HIE
NAELEF T E BN SZEEFEE NI -

2. {ERUEEER @ stEAERT R - BREZ e A RS ESIRNTEE - iR
B NS E B ARG TEGEVNHEE > BT 2E0
HEMAERF HEEE T -

3. PSR - AERELEE TIRB RN E B L FET AN S1E - RO
EEIEIERRVEE R GG - e TR E B EESLO BT R SR
b 5 EL G BRI -

4. BEILEHEAIS BT ¢ St A RS TR AT R R R B - HECR RIS
E B RESREAERT(E B CHVERE R - WIS BRI BN ST -

SIS - A8 LIF B EmE e ftE a2k ~ [EAlEEER - JLEREE L
FOETLEHE AR BB SeT B BERAE R A0S PRI E RN E(E - B E
SFHVERERANEL B G B

SET

B EsE (2007) - EifirE2E (E-Learning) 7 A ~ TEFHE1%8fE - AZEHT
44(3) > 36-41 -

W ORREESH (2021) - EREEER) QL ERREERES ? TEREE, £
Tl o KT HESE > 735 -

>
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W RREES (2009) o T B AL SR EEEN RN 2 05 - TR AT
BUR9SEE ABITBHIFERIREC, -

B EESTEE (2020) - BN ZBN AR A EHE | D SHEEE R
Hr - EHREERER » 40 > 87-99 o

B EEGS o RREY  BHEE (2017) - RS S E FE A TR AR HY AR
KEZ 8 - BArEFAREEHT > 7 > 94-107 -

m sl - G - SIS (2014) o Facebook g I B RS 2 #
2 - BETRBFST] » 59(4) - 65-98 -

B R (2022) o dUNEHEEEREEMFEAEN Z )5 - AR T - 633
26-31 -

B Knowles, M. S. (1984). Andragogy in action: applying modern principles of adult

learning. San Francisco: Jossey Bass.

B Knowles, M.S. (1990). The adult learner: a neglected species. Houston: Gulf
Publishing Co.

B Knowles, M. S., Holton III, E. F., Swanson, R. A., Swanson, R., & Robinson, P.
A. (2020). The adult learner: the definitive classic in adult education and human

resource development. London, England: Taylor & Francis.
B Ziggah, S. R., Eshun, P., & Mahama, 1. (2022). Perceptions and experiences of

adult learners of online learning in the era of COVID-19 in Ghana. Journal of

Psychological Research, 4(4).
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DI E iR Ol 6 — sh BRI B EREERIE K
EENERELGHER

RIS
EACTHIL RSB~ SR IR EIR

— BT

BN (B REARE R ERG]) HE © " R R E Bl
BB RRG  IWHEIR BB IS - R M B BT AR SR
RSN > B/DNBHRGER— R > WETESERIES - (AT R - SREAYEER
B BB O R Ry T N EMB RIS G - A= S EIE s LA,
TEBtaE I IRBET A R a6 - A iV INEHY T HU B T8 BEINEE S
Pl AR -

IR 2 22 o BB AN B it o 20 IR - sl pR~TEIPARY B UL (R

i 2018; Lortie, 1975 )~ #2217 5 [REZL AV E4 R A1 £2 58 ( Byrne, Brown, & Challen,
2010) ~ BIERERIGREIA & B nZEnadE (= » 2023 ; §8tE. » 2022) - R
btz b - BRSSP 22 B m BB R I — T I
BB RS R TEAGNRE - 557 A NS A E = E
( Hawthorne effect)) a & #H22{F:% (observation bias) - & {EGZEHZE 7 (E5E
BUSEA S » BECA R AETRILE R ROt E - 08 - 328 - [HEBETGRA
il » Sl B FZ 5 R B[R] 7 P ) i BB 3% < 4 ( Archer et al., 2016; O’Leary, 2014 ).

AT BB/ NE BN R E R AR N B E TH A A E B
HE o (HREE T HI A TERBERY AV - fE8E2 835 BTN RTREE
LZEREHVEISR - iR LA VBB ZE THWE R o FEE—EEASE
IS EEEIZE 250 (F Ry NEZER B 2 B O 2 1 DASY s P i 22 Bl [
HIRRY AT BN Al 57 EIRAE BB (SRS Bl - At > ASCa4
SRHA AR N (E S IR S: » H Gl i — (A (S S VR EE 240
1S AT ACafeT i Y kS 2% Archer®e A (2016 ) HYERE (EE4FAYIEIEE DL
TES ARSI ZZAE RS )  ( Better feedback for better teaching:
A practical guide to improving classroom observations ) - % ZEEHZE L AR HEE
R S EaEhE = 22 e (BIill & Melinda Gates Foundation ) AT BhHAY » EEEZHE
R A S B T S e EE -

= REERNEEERE

NERAEETHE VTG BERR R (51X (reliability ) F155EE (validity )
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HEREIE R BN S (24 > 2012 ; McMillan, 2000; O’Leary, 2014) -« {=
FEFRRT B EEE B G R — S AIRE E I - B RTINS BB R T BRI T AE
HRERE R S B BUBRIAAZSE -

BEERBERRMEE RBE BRI GAENE  EiiPiantafiHamre (2016 )
5t - —(EFANHEEZ TEE VAR R SEIEEZEERE (inter-rater
reliability ) B MR —EHIEE (test-retest reliability) - FSEIZLH(EEHEHTE ¢
EHEEZNERT  HEUEVEE T AN ERVER S T B T
HAURIEMEZ B A — B4R - Al — B HEEENE - BR—EZEEEARE
BSRIES A ERE TR BIRE—HE - BEEREL SR8 -

JoeE A (2013) 5k > Br T EREZS1 - —(EAHVEEREIER T EEE
=R - IR E R EBIRAIESE T - % LR RERE e P H St R RS AY
HURMHIE > BRAERVER ~ DURATAE B EIHIAE - JoedE Af5HY - BERBESUE YA
ALUTIRE

(—) NEFRHERE (content-based validity ) : HEFRERZZ T EAVEIEFRIA LM ED
e T FACHIERIA A I BARTZ N B Bl # 2 IR Y E A

() &% (structural validity ) © PR T H 8 BRaieauiere - DUfElRE
FEEE S B EAVESIRE AT S TR - B B ORI 22 T H o S (E A 2
TH H 2 TR (2 5 BB B AR A A — 2K -

(=) ZE#USUE (convergent validity ) : 56 B 22 T HEASR B A2 A H A My &5
I (PN SBETA R N E R RAE ) FEIHERIEER -

(10) AR (criterion-related validity ) : A 2 B2 T B AN (A A L EL At AT
BRI (PIANERE B pAR ) MHRAMRHIIESE -

(T1) "J¥Esm 7T (generalizability ) * FERE B SCRFBH £2 45 SR AY AT HESm I (AR VB 22 4
£~ 54 SRR S BARFENE - M s et - TSR AT AE
HISTHIR SR F R RS Sz -

DUE 7 R B 2 50 P i 28 A9 L B G (R L 5 ME ] (L > {E /2 Pianta £
Hamre (2016 ) 3R 0 DU RN SUSE B A B2 - (A AIRATEZE RN R
B H SR R A ISR AL B Bt - AN B ] DGR Al 2 [ B T A 2
2> i R PAET T B A B DR RE RN AFIRE - AR R
SRR REENE  IREAE AT - A E e R AT A SR RIS
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=~ —EREREEELAGRER

Roberson (1998 ) ~ JoeZE A (2013) - PiantaBiiHamre (2016 ) E5&7 by SR (F
(B » BIZE B EREZ 0 AYESEN - DURETE fth (T3 e S AT A (50 2L R Fr
— M - FHEECRIUE - AT EAVEIZE T BB T 0 B I A —2L
i LR 2 T B C B 5 e - AENHER T BN EFTHZRIREE - 590 > 78
2 [ HEIZE TR 2 Rl > FEEFEZE T HAETTEUROAGES - DATH LSRG A R -

PRI S e — (6 B & (S S S IR 2 20— REARHY A - Archer
FA (2016) {5t - —(EEREHEAVEIR ZGHVERE T LA

(—) BREM

B (rubrics) E—fEaFh TH - i85 IR - 7R e P BRI 23R -
AR EERTE ~ SRERHE - ZETEHE E S A FREH SR - BRIEREEHY
O S —EUERIE S > MR A SRS B Y BN SR I -

ArcherZ A\ (2016) 527 » —( RAFHVASEZEELAE A —BER LK
ST T B (AR Retast) o dE DU B s By YR B 2 7] LA 22
AVERE DL RSO P E BRI /KERIIRER - BRIl = > AR T HELEENA
B ERSRAA IR > EAMESES [BETEERHY TR - 1 AR R R E 3 AE Rk
M EIVEER SR Z B A EI Y FE - BES1 > FEHSE Rl ERy - AR ETR A B aR
Bl T BRSO ST 2 HEFRE S -

FERGT—EAHTIVERZEENR GRE—({SEE ESREEZE 451
HETE - feE— ymeEE E2 A (Archeretal, 2016) : (1)E2E015T » 2
L —EN R R A BRI R LR AR QB E I B E G
WA PR E PR AR o] DATEEAMITT R AR R 22 o] DL BB e T &+ B)FIFIfE
BH S [ RE S FIAE I AR (R A BT 22 Pk R G AL B A% © (4) sl SR 22
BB ERNEENE - — B D B SOEN SRR 5 (5)E 5T
ro I 2245 SL (e A B2 A B AR P AR R 22 T BV RE IS -

BRI > B —(EA S EREHRE LY - ACE#NT
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1. [BIEHETE SRR

HEIFEH (2016 ) 1 ££20164F-2 H 15 H DLEEZHN (=) 55105001828 15 by 23
A (PRI BETESEEEETES ) - IE5RIRTE (P EREETEEEHKE)
TEZE P B TR AW (52 - 35 DA% 10 B El 25 SRR A e 20 AR B SRR A1
WEHEHE PR - ARG - BRI - SERE - IR - B
- HENE - BEEREA W FEES R - HEAOBE ERVHER > BN ER
BREAREL Rl T A E B RErE T AR A T E S EREERS
ZIES 1 EAREILMEL > A ReBif (A -

2. [EETHHTHERAE

FUNESEARE L T HANEHEATARLE > e i v DIEE i - eI R
FXEERL - REUFEEL Ry T BB S S e - (R (P EE R S R
f551) > REREJ1055E4H25H DIZHEN (=) F5510500402545F Lh #8477 T =il
FLUN AN R a P AR AE (105520 | - H LRI A3(EEE (3R
FERa T EL R ~ PRAR AL S Bl e - SEREME B (T ) ~ 10T FERE - 28w Bk -
BN SE R R AT AN 1062 R A By T BB T %, (2
EE(EAR AR AR T T - AN E BRI - BT HURR I S R B A RS S
A ES - AREE R LENLUEST > 47 8E5 [REA B AN E AR T RfE i - i
E Ry iR Bh a2 R A IS -

390 PRI EM R AR5 1202 H A — A AR IR A 2T A - 3R (A
VL E SR P LU AT RS S A ) (420214E07 H 28 H B IEAARHY » Hik
FELE R (ST EREER) =T =K (BREEZE) $1/UREZHZM
TERTEL * PR AR IR AR (3 RENBETESRIEAESSS ) fibA
&5] - HEEIGHEL -

3. BIEAEERIEM

TEHEEERAERET E o TSRS RN E e AE (1054F
WD ) EEHEMZERERE s ) B T REEER , ZEREH - AR
BRI ZEIS AR S AR DA R A Ry e PO R BUK RS - L T B R R A =
{EIRTREAX R g« H— » 3 B = B 2R BB TEEIR A - B DAE
ERANERE = HFVEFRIES R "HEBE, - @k, - TEF0eE ) F=
(&%) - A EEIY M AT S22 Danielson (2011) 1F (#E2a1 THEZRHE)

( The framework for teaching evaluation instrument ) B eFE 4k B T H |
(distinguished ) ~" #%3@ | proficient )~ LA (basic )" “RfEE (unsatisfactory )
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VU A -
4. HEEAEFB A SRR S

WE R TEEE—(ERIIRE BT e BB R S R e 4 2
E RS ARG 2 T B AR SUE - A T = RS RA 0 > 052
Bl R E A S RS BB A

(2) EE AR

Roberson (1998) 54 - #ZLE5%5/ (observer training) EZ ML 2408
RO FHY— (8 i B SR A - B BRI e AR — R E THEHACGEIZRE - A
st T BBZE BT BT o R ERN > BEEE BB SRR RS D
FAINLI e G A S S5k - SRR B s B A B B -

ArcherZE A (2016) 5 > RARCETHEIZ B3 BEEIFIARH © (1)
FIREREERAELSETR AR ENBZENAIER R TR EEITES
(ER 2B IR AR E TP RIS Y © ()RR BB /8RR I &2 ERAEDE - 4518 -
T RS © (3) R A R R & mar DA (TR D iE R eV B %
SR REIE R AR () BB IIMERITEE  TRERAI R BT SR A B i A B
T HAJFRGRIENE 5 (5)aR I Ron s AR SR 2= 4 R (m) S Bl 2 Ok = 7 sy [ B
G -

BRI B N B BN R T A%  EETEENEIZE BRI B
TAEPREATT

1 REREEAEMENEEREER

EFFERERBESFMERATT - B/ NE2ZER L - sEE N E R
B~ BERNBELERR - DMECRREISZ B EE 20V -

2. WEER 7 T I ERBETE (% B R A e PR 5 PR

TR R R ROV E AR AMEE R 7 T I RBETE E (A% E
B ELAESTARAIRPARE R - DUTE RiiE AR GBIy 25 1k -
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LURGEA Sy A EE S MG A e R 22 B BT R N RGP R ALY BLE - G5
T BRI SE AR -

4. FEBEYIMENTEE « RN ETHISE AR B R A IR TR

FEFESTHY SR SLRGETR - ERtEE LR (EREERENIRE - B
ETHVERE ~ BfEm ~ IR > ORI A HEIR TR O e B SR - I
HEMRBEA -

5. BRI RoREA AR IR R G R R BT M & A B B R

(165 P DARAR Rl 2 i o fre EE AP B2 TR R T 1B | B RE 2R
BV R A g AR A MY RZ 2L - TRl WVHBCE B B BB S a0fd]
SZHMEE - Al - SIEZURM ~ AMEUEEHE - et &R EREE ST (T
— g~ RIS > 2009) o AT SE A AR o

(Z) ER SRS

BETIHAEEE T FEN - BE TIUAERET T - Bl a5
fili (observer assessment ) /& | fREAEZ LA B2 B FEE T IEMERRFIRRER
ME—J750 o Rt — T EAYEEI T3 A = (Archeretal,, 2016) : (1)AIE 4=
BB AR AR ERUEE) . Qs E g BB S AR R RE AV A
TR QB FEEIZ B¢ AR AGIE SR g st AT SR ES
RELEEY N FF R E -

BRI HASGHEERRENGE - AONEHET NI =(EEH) :
1. BEMERER BB EH)

g A] LALLZ ey 5 ZUACHI G 22 B RV ZRAIRE - (a0 DAAR S e H s 22
SIS S AR ARRE S > ISR T AR SRS R ENI AREE
DB EFERHAEB R B e TR R -

2. FOE B ERR SRR R RERY B (R e

B

B EEZRGEE R > HNAFRVER BN — B2 E S TR RN - B
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T HENURREEZ S — V&R KRR RE R A A s EEEEAEE -
59 HEEHE - B RERNE A B ERAE [ R 2 R R R HE N A RE i
AR -

3. TRfLEZ B ElRE

B R N AV R ST SRR B — IO S - A0 oRAE iR
AR e - Hfedt N —IHE ek -

(V0) =R

ArcherZ A (2016) 54 - #2855 (monitoring of observations ) & 55—
A BRI o Bl RS R A E B VR BS54 T
WERZE Ble GEEE Ty BRI SR M THIZE © T A e R Rk 1]
DAEREHE it e B DA R A BB 22 20t - (RS — T A EEN E2A = (1)
W EEZ BRI e G EEE AT © (2) MERBIZEEBEZG R
Fr—ERVEMEN: 5 (3) WERINENAESUTEEIaE ok - AW - B H vI{THY[E

B
RIL - BINBEE R S A a e v DUETT T3S
1. BB RERENEFRFD

LHHEH B RESE —TER — i EHEBRNE e a it
S TSR B RHVERE - DUE R — P U R 28I -

2. {RfHER B EIRAEIKE

PEEI R HER - BigE B @A N RN E B S (B R SR 0y
5 Ry — R R — B )  BORBR B2 RIREE - DUBIEIZ
SRV wS -
3. FHAEAENECHH MG HEN K

PR B R £ 5 H AT LB BB R A R a6 28R (e

BRI R - B DB R T T TR 2 BRI P LU A N
Fo B BT RE K SRR ©
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I ~ 558

S0 Leary (2014) AT - M Z B [n] AEAE BN 5% S i ¢ C O & i i
Koo A PERSECRAZIZENRY AR R 2 T o RLER > FEN IR AR
PIARIGE R - B S B ER B AR - SRR TR AR

P TAGEHTE > RIS o ) REHEBREERANEE A s = TR
A BRI Z BB R G BEAIRL - WA (B R AT
IRETIAG > BARRMEARR - M5 HR - LI NREAThT T AR
FH RS ESUERERE R4 B AR O BETE S S R E R AL
ARFFES SIHYERE
SE3
TR RIEER (2009) - SRAIEAR —Eam BT o =10 ¢ 1k -

B UEEE (2023) o ETEERBE AR SR, « BT R ST
(R ZBE 5w  BITOFEERER - ¥ -

B bRzl (2018) o FESUEZAHGE ¢ DIRIFTE B/ NERY R ZE Bl - BT
HEmEIE BT > 37 > 53-78 -

B AR (2012) - LEEFEHIUL - 2100 BESE -
B HEW (2016) - HEREBEMEREAERES] - 2100 F& -

B BEDEHE (2022) - ABHEREHEERR Z AR ST — Fam R A AR R SR E
ZERTHE - EEEESER AT 0 11(7) > 112-121 -

B Archer, J., Cantrell, S., Holtzman, S. L., Joe, J. N., Tocci, C. M., & Wood, J.
(2016). Better feedback for better teaching: A practical guide to improving classroom

observations. San Francisco, CA: Jossey-Bass.
B Byrne, J., Brown, H., & Challen, D. (2010). Peer development as an alternative to

peer observation: A tool to enhance professional development. International Journal
for Academic Development, 15(3), 215-228.
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TEENE | DUERRR YT R e 24
43 B A EE BB

84
CiRve=SIWEEF N FINN A o

— HIE | ERGERERERER NG EREEBEATT R
i)

FE R 4GS RH YD AIRS B (RS fe » AT A AR 4R BB TR SE A 58
b - (EFEPPS 2R R B 2R 202 750 WiHEE) T BB NERSERL - AT H)
e ~ HEE LA R RS (BN ~ BREEAE > 2022 5 Hanus & Fox, 2015) 73
if » SRR BB A oK T — 2 SIPRE » ERE TR a8 ~ B E K
RN - DU S5 B 2 0 R HEE RGN % (Ma, Han, Yang, &
Cheng, 2015; Wang, 2017 ) ; JLHZE+ “F R RAEABE M ESEnEER E 8=
SR » BB FERE BRI R S Y - RyRFE DRSS A4y FERAE B
Fris BRI R - (SR RE S 4R E R EHIE R RR K - Sl Ryl Bz AR
TE#EFE | (precision education ) FAEfAELILRTRE - FTaEiE S - 25 EHE
HIRSTTHY R BE BN TR ER lokg 2l A B il 2 B2 48 - 42 BERII 4
&R EREEE B (BfE2E - TR ~ JBRETED ) - DU R BUE e
A BB B (EEIE. - 2022 5 B58E%E » 2020 ; Qushem et al., 2021) © Tfi{E
ESHIREIE BB RHAERR T 5505 T R P50 4 ( Lag Sequential
Analysis, LSA ) B [ HIEF[A]6& £.4% | (Interactive Res-ponse System, IRS ) [H %7y
TERES B EAE SRS E  DIRIE E RITR RS R4 F a2 B
T KAV - Frafi e Feyll oot - e — e i EHE A RlT - Redwii e E &
HERETT Rysh R FE » F5 R ECBLER B R el L RA N - R Bh 2 amig
FEESRME (Ma, Han, Yang, & Cheng, 2015 ) - %2 RIS [A] 85 22478 Al i 2 (R RIS B
E R BRI EIES - [ #EE S A TR R R BT Bl T HE2E Ry (GRELR ~ B
=~ BHESA > 2021 5 Deevaetal,, 2021 ) - 2 - FEAVEE S MEAZRIEE S5~ O
Bivsy FEHIRE RS2 ERRIEEEH R e P EN T BEAE
HY EAE « RIEL - A DUE R 712 B 71 oA B RIE [0 65 2 4Rt T4 BB ERY e
A s SREANEAE B S ARG (S » [ElFER B A o[ (R E S PR S R R 4R
T ERIE B R i AR YA B R -

= WRBRFYIOTHIREEEER
AR PR — TR R BRI R - 5 (e RN R ] e 5 B

AR CRIGE M - B AT — B EREVTT Ry - T R BT Ry Z FIHVES A BT By
FRHAR > Mo 4HIT Ry DA B Z MIAVIT B2 520k - st - T
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1% el e » Bl — ([ S 88 R Ao 2 B 55— ([E BB SR AE B R 2R (H -
B AT E A A R LR R B oy 4 IR A B B filings e ETIRES
B2 E 1T B (Han & Wei, 2021; Qlao Zhao, & Xu, 2018 ) - Bakeman I

Gottman {£ 1997 FEMINIFEHARE TG » BT MR EELLEDER (SIE5H
HE > 2020 ) :

1 SRS RBUEIRITR B | ST R LA S PRI -
2. SFEFFSIRRSIIIE R | s R B AR 1T PR T e
3. SR | HEHEATETE

(1) Z P& (zero-order ) : s A A EHAMERA ] - 238 HI AN A 4 B PR IS B -
(2) —f& (first-order ) : HHRLE THIRINGTR > AR AF > SHTA
FECATE PR R (SRS -

4, HEEEETEEF (Adjusted Residuals Tables ) : I FE 7 iSRS HA S (H A B R
RO EIEE -

5. é-..% T B3 [BERZ EE T B (be-havioral transition graph ) : fRIZFTES HAYE
7= B EEE 1.96 T REHAR (R BUKE R - B 1 217 R IEREH
Wl 2 Bl -

@1 17 Ry 5 AR R g E 51]
(HIF- > 2024)

[ 1 _EERF R GRS SRR T Ry HIESREOR T R Z MRV E R B A R
AT AN T R BRI TR - SR{R ERVE TR SRR IR T A (H Z-score (K1 > 2024 ) -
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The Impact of Industry 4.0 on the Human Resource
Market in the Hospitality Industry and the Response
in Talent Cultivation: A Case Study of Curriculum
Planning in the Department of Food and Beverage
Management of a Vocational High School

Chiang, Yun-Chun
Ku Pao Home Economics & Commercial High School, Taiwan, ROC, head of department
National Taiwan Normal University, Department of Industrial Education, PhD student

Abstract

With the advent of Industry 4.0, the application of technology in the catering
industry has brought about significant impacts. How to address the challenges of
Industry 4.0 to hospitality education has become an issue that cannot be ignored. This
paper will discuss how to integrate it into existing hospitality vocational education and
training, providing students with the essential skills for the future, enabling them to
meet upcoming challenges. According to survey data from 87 vocational high schools
nationwide with Department of Food and Beverage Management, two-thirds of the
schools have not offered courses related to information technology or data analysis in
their curriculum. This indicates a need for serious consideration of digital literacy in
current vocational high school curricula. Additionally, by synthesizing relevant
literature and the curriculum planning data of Department of Food and Beverage
Management from vocational high schools in 2023, it is suggested to adjust and
reinforce the courses, particularly in digital technology, STEM education, internships
and practical experiences, innovation and customer experience, as well as an
international perspective. This aims to enhance students' adaptability to new skills,
ensuring that they possess the corresponding skills needed for the future catering

industry and laying a foundation for their employment and career development.

Keywords: Industry 4.0, Hospitality education, Vocational High School
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Social and Emotional Learning with Bilingual
Teaching Embedded in the Integrative Activities Area
in Junior High Schools

Huang, Hsun-Chih
National Kaohsiung Normal University Associate Professor Teacher Education and Careers Service
Division Chief of Curriculum Division

Abstract

There are growing interests in bilingual teaching and social and emotional learning
(SEL) in the educational field. This study aimed to delve into how SEL in the Integrative
Activities Area can be embedded with bilingual teaching in junior high schools. This
study consisted of four sections. First, the concepts of SEL, the relationships between
SEL and the Integrative Activities Area, as well as the characteristics of curriculum and
instruction of SEL were introduced in the article. Next, the ways bilingual teaching
links to SEL in the Integrative Activities Area were addressed in this study. Then, how
to potentially embed bilingual teaching in SEL in the Integrative Activities Area in
junior high schools was discussed with examples in the current study. Finally, this study
proposed conclusions and implications for SEL with bilingual teaching embedded in
the Integrative Activities Area in junior high schools: (1) the curriculum goal of the SEL
program with bilingual teaching embedded in the Integrative Activities Area does not
focus on the English learning, and the use of bi-languages in the class would be
necessary; (2) the curriculum characteristics of bilingual teaching and the SEL
instruction in the Integrative Activities Area would be combined, and the more related
educational practical research is needed; (3) English would be the medium for students’

learning, communication and self-reflection in bilingual classes.

Keywords: bilingual teaching, social and emotional learning, the Integrative Activities
Area, junior high schools,
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SEL + %2 HAEEAEME AE(E AT & 1545 e - ZAE O HEEFEAYFERTE - SEL 75
S AVEIE AR o AR ¢ B AEZEH O AL ~ (R BB - B4 R -
TR g7 s B G E GBS 2 5277 (EAETE HAE ~ dHEFRE ~ ot
MR ~ BHEEER - G EARZ AT 5 (B AR IE R A BE BB E R & F 2
BEJ - 268 SEL fHEHIASE - f£E%% SEL I » BRIV EEEEE - g uliFge
& 1E4H% (Collaborative for Academic, Social, and Emotional Learning > CASEL )
— (I E R & BAHEED /N SEL sRIZ T VIR HIEF4HER - P iskAY SEL
T EEHENZERS (framework for systemic social and emotional learning ) ( CASEL,
2020 ) - fR#8 CASEL 2 F5E » SEL &L KZEE (CASEL, 2020) : 55— > 5
B 22 (self-awareness ) 4 : HI(EEBGESHVER - BIRIGGE RS2 HVHEE -
B REEEEENEZ - BE - BESRAE - BIRERAVLE 52 BIEH (self-
management ) > B4 : HIEIFHE L EBIIVZS] - BOER - HE - BEOREELH
TR E ~ AHEHR BB TR 5= +1 @8 % (social awareness ) » 1411 : iR
U ~ L ~ [FME L ~ ZIChik BB E ~ Wl o e R - AR IR ARas
HHE AT RAVEEE ) 550U > APERRAEEE (relationship skills ) » 311401+ AR ~
EEITIEA ABERA R ~ BB AIE - BaiEnvEsefgt - SHE ) 551 AE(THE
JRJE (responsible decision-making ) » 40l * A ~ BREH ST - TEHRE
aPAL - RERERES - EEEE -

W9 —E08 R > SEL A m Ml A & 7 H i .0HE £ (Durlak & Mahoney,
2019) » MEFHRFHE A S IBLERTT ~ SRR - B2 HEIR B ERERIA - thA]
B[ A R RES T By ~ A E4EEEE /7 (Durlak et al., 2011 ; Oberle & Schonert-
Reichl, 2017 ; Tayloretal.,2017) - {5/ DESRENAERE - F/0ELREERKE
F 1 (autonomy ) » =K EA[E] {5V 3H#4E (peer connections ) ( Steinberg, 2014 ) ° [f]
WEEFORESR (self-determination theory ) IVERELRE » H F M (autonomy ) ~ Ei
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i\ 745 (relatedness ) » By AJEAYEA L FHFE K (basic psychological needs ) ( Deci
& Ryan, 2002 ; Gagné & Deci, 2005) - &7 > _F#iFIES /D EFEAEME: ((BkE
FRE ~ Y[R LS A ) - TENPEE SEL AYHilE - HIEt PR > SEL > £ 5
EEEF /DR B O EEE T 4r e S B EeRIE - I EE R BE AT A
é o

#t SEL BN h & & SEIFISHIR (R - BARMS - +ERET - &E7EH)
SRS T~ EREAE > KA A SR ERASEENE (FEH - 2018)
BB SEL YPaZRtE (CASEL, 2020 ) » 24t T

X — " BEREAERRE ) b F—-EEEEE T B RERRERE 7Y
BENE > FI40 ¢ Ab-IV-1 ~ Z Aa-IV-2 ~ B Aa-IV-2 > K SEL iy " H3&
2 TeEE  THee T ARG 2B FETEEE TeE
BHEHE | fVEENE  HIA0 : #H Ba-IV-2 ~ §f Ca-IV-1 ~ § Db-IV-1 > 5 k& SEL
T EBERE T EREHE T ARG T BEEIEAE BB F2
EEREEE " AER SR | fVEENES > B ¢ K DA-IV-3 ~ 5 Ce-IV-2 ~
Cc-IV-1 ~ #f Ce-IV-2 > R SEL Y " HEFeE 2 T BIREH - T1HadEs T &
BEMERE ) 28 FUETEEE " SHEEPE G ) iVEERNE > Fla -
% Db-1V-2 ~ #iff Da-IV-2 ~ & Bb-IV-1 ~ i Ac-IV-1 > 3 SEL1y T H#vEz2 T g
BEHE T T NERIRRGRE ) BE -

5 F R T ARTERACE A, B FEEEHEE T AR B 1
BB » I ¢ 5% De-IV-1 ~ B De-IV-1 > 35K SEL #y T #h&rsz |~ T AR
fae ) B8 B ETHEEE " BRSAFEEE ) VEENE - fila © % De-
IV-1 ~ # Aa-IV-1 ~ 2 Cb-IV-3 > 5] SEL Y " HRREHE " 1h&@s -7 AR
Hiige ~TEEMERE B8 FoEEEEE T B EAEE S Y
WZ > 40 ¢ 6 Bb-IV-2 ~ 5% Aa-IV-2 » Kz SEL /Y " &L T GfREH |

"EBEMEMIERAE ) BE  EUETEEE T AEERSAR ) EENE - f
Ut % Ce-1V-2~ 5¢ De-IV-1~ i DA-1V-3 > # k7 SEL (Y " 3@zt |~ F GIRET -
"thEEs T APERAGREGE ) T AREMIEAE ) B8 -

TE TR = T BRI o BB ERHE T R R 1Y
BEENES > B0 22 Ca-IV-2 ~ & Da-1V-2 ~ #ff Db-IV-1 5 &z SEL Y " HIEZL |~
"HIEH - THgE T EaREMERE | 28 FETEEE TR
BB | ETENZ - 4l © 3 Ba-IV-1 ~ E Bb-IV-1 ~ #f Dd-IV-3 » i} SEL
B TreEgR T EFREMERE ) B BEEEEHEE T YLHE BB
HYERENZ > B4 28 DA-IV-1 ~ i Dd-IV-1 » 35K SEL fy it &822 | &
EIUETEEEE " ERRERFEAE ) (VEENS > fA - E Ca-IV-3 ~ E Da-IV-
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2~ E DeIV-2 R SEL Hy " HHAEZE - HIWEHE T ARMEHERE ) &

SFaE L 0 HFY SEL BlGr & SgheeisEl 2 5 R A A K O E L S EE -
et > SEL B&RETEEIHEE - (EIRE RSB R EEAVRE L > 2 REB R -
BBHIAGR > B EGR GEBIRRISGEREAE (2018) B GrEEEh SIS HVEE 77k
R ETIEE F 2 RIS > B« aeEReR Rl - (HIEER - &fF8E - 3
e AIE RS S USRS ERRRAE T - EREANAVER - 55 (E2E Y 2021
TR (BT EBAME0E) —F 0 L ERIAETERERE T > FERIZ T
FYEER RN > 140 - e RO ~ (BEZES ~ IT80E - Bmds - iy
AEEREI SR SE) - R~ B RE GRIFR > 2021) » JFAILE - BAER&7EEhH
SR ERI R S, > FEREEAR SEL Hy%E - B3 > SEL AR » th25hd
BEE N - BTSRRI - ARTTEANSIHT G 1FERTT (CASEL,
2015b) - FLFFERUR > 4rE EENEIEL SEL - TERER BB EOE I B
) o

Y SEL WIS E » FE A E = NA#ET « F— BEEEERERR
HEERER SEL 1715 5 57 BiEIERAVERIRE - mER AL AE4ER
SEL 2338 ; 5= » JREERHEANH - DA EMERFHC - i \BEIRE
#0088 (mindsets ) (Jones & Doolittle, 2017 ) - FHIHLER > » AXE s & G EhSEI Y
SEL %5 » WA ERIE AT » 2 nlE#IE=ERE (formal curriculum ) B¢
VEATERIE (hidden curriculum) ZEHEfE - —f%IM S » SEL HUERTEELIEE @ BA
DU

(—) Sohmn AER

TEEE] - Z8NEF SEL filt A2 AR Y EERHEEE (academic integration ) » 75537
R LEEAR Y SEL » AERT LT E2RHIERE (CASEL, 2021 5 Snyder, 2017 )
EEIEERV R - FENTT AR YN S SEL RIITAVERIENFH - HEB AR
BERYEE TR ] DU ESHY SEL 1775 A B H SEL 1151 E B4 ( transfer
of learning ) ( Greenberg etal., 2003 ; Oberle & Schonert-Reichl, 2017 ) o [{EE& >
SEL 1R #iRl A& & GBhSIsaY e - IRy SEL By R B4 & E Eh Y
BLEBENM - HOEE CGERER - pR{EEE - 2023) -

(=) BAEBA Ry

DLEE A Fupy (student-centered practice ) » 1& SEL AYERFZEFHEIFTsa MY
(CASEL, 2015a ) - [f&r GBIl ER A2 B EEE > 2 DLER A= By rhu o228 (3
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G+ 2018) » H IR (0 AR ABR I+ RS A — (R - 27T
I EHTREIRSE LA RTES4 5 E ST 446555 (Ee & Cheng,
2013) -

(=) BEE=CH=EZX

Johnson £ Johnson (2004 ) F5E » 825 SEL AYIEENRSS @ fEA & = C B2 !
B C Z2&1ERY4EES (cooperative community ) » 1F SEL 3RAZ S8 - EEEE
i 2 TR TR [ A AH B X8 (positive interdependence ) {57 [ B £t [E] 1y H =

(mutual goals ) ~ H:[E[AYAEE) (joint rewards ) 2500 THF 5 55 (1 C 2 @a A
Zefi@ it ( constructive conflict resolution ) » £F SEL a2 i1 » sR=HEL 18 FH /25 BREk
PRI [ {7 72 - Al H CRYFER K ~ #ilH CAYEZ ~ Il H CAY TR KR 5 1%
HIREA ~ 8 NRYEK ~ Bz HEBAFER ~ B = (EaERE S mAVETE
BEFEPRHEE )T AR — (BT © F=0E ¢ 2R EHHERAREME (civie
values ) - /£ SEL RAZ/EE)F » sZEh{E ATEEK H I Z & - [FHFL et A
HIRKD)) » B s it 530 T — (B A AY(E(E - Fift SEL SRAZEEZEEHY = C 2
BlgE e B HEGERIZ I A (BE D » 2018) » 33l - WY HAVE
(e A\AIHE e 5483 ME - NG > ARt SEL SR MEINEE » Eik I ERRSE
EEB IR R L

(10) =& 2T LB

EHIM SEL 32 7% > ZH8RIE 5 (B0« EE) SUERY L EEARE > G
_Fift CASEL FirftHHY SEL s ZRRE - KH#ETUIA - AHE 2 » B/ DS R
PRSI 7 S B BEE A ST EARSE THY SEL & &8k o BN IEBAERY SEL S{E7E
82 > Hecht 2 Shin (2015) 54, - PE509(E AT (individualism) 585H1EA H
& (positive personal self) AY4ERF (Heine, 2001 ) » # » FEPHH XALHE » A EE&#L
HEf SEL iy " BERER T HIREHE - K7 > RITHVERE T3 (collectivism )
AR ERGFIEE4ESE > B0 R B > nl g SEL Hhiy " 1 gidsg |-

" NBERH(RFRE - S > 0 SEL P A FIEE RS EREE S » SefFEE R
( Collie, Martin, & Frydenberg, 2017 ) « £ R [EIHYSALIREEH - fEE (L & {E(EERY
R \MEEF g EERIEE RN SEL W @ BEN ARt AHE—8 - 1t
M R RS - HHEENIL > £ SEL HERRHIEE [ EXEFRKERE
&SRV LA E 154 TR K (social-emotional needs ) © #1E—2K » 24225
iy SEL $7 154 REFE N LB E 45 F (Hayashi etal., 2022 ; Mahfouz & Anthony-
Stevens, 2020 ) [T ;KX EREEN -+ B Bh4ra EBESIVEE NS > 18
PR - BE - REZ UL (BEES > 2018) » JRIFFELR T BIIREIZ
TCXAL ) HEES -
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&f L o W55 —TH SEL SRIZEAZERR L - T sl A SRR | > SEL Akt
R Rl A G E GBI HIATEE » Rfy SEL HYPMZRREEEAT &G B SHIATIZ L
ZEW > HE AP CHREER ~ MEER - 2023) - Y& —IH SEL BRIZEAAERS
BT BT T BEE CEHER T EEZSITUEEEL o I EEGEE
BRI B ER M S N (S D » 2018 ) 0 RIS+ —AE B AT GREY T &R
A ) SR EER AT (R EEV 7 - 2016) > sashfic S22 E /Y EERSLIER
REBFEAREMAT . FRE P ERSERE  TREAEERSEhARESR
BanrEa M N A PR &2 DU a4 M g A REE a4 FEHE
HE XU ERIRRIE - [E4h - CASEL (20152) th383R - BB & AT SEL
aiie > AHEINEHE = TS EeHY SEL 3% - BE/ DRI ¥ s> (CASEL,
2015a) - HILEZK - AEZER P E S IR AR S SRS E i SEL R12 - Bk fE
B VAR LB e o IINEE -

2 - MR EGSTEE)FET SEL KRB {A

FE4R DSBS THY SEL BRRE - B T BRI TR TR - A
fEEAR EVEEIRVERE £ > DL TR ) A Tl MRS (BEOE 0 2022) ¢
HINE/ RS B E R AR AR IS E S M R R
THEATINERSE 5T (second language ) FYHEERERE " M2 HEHHY
ERLRIGHEE - 2RI A B HISEERE ) - RATREEE A T RNy it gs
4 HYEEE S (BIel » 2022) - SkaIEE R B tE T (2021) f5H - SR
SRl AR ER R, - SRABRT G N  CHE AR R E AR S E SR
PeVEAINS  HEERIUEEGEN - AN - MEEE G a/EEhsEiE
(EERAS TR G5 EE | 2 AE » HRNE/DHEH SEL 15
FRFEERE SR TR T VB » (F [ FRER A A SR SRR T A S ~ SR SRS S
EEESERHVAIE T (EEEAREVEB) I SEL IYEIRH » [EIIF B 28T 2t e 2]
gl o T AR AG SRR ) Z B - HEETIE K E RNV E
i B AR T BRI R S SRR A SR SR B IR 2 G (B
2023) o MIEWRAS Z Fr AR BEET HEsE A R Rl A B P &R & h B<E I SEL HYJH
°

TEA IR A AN TRl A 4R & EEhRA SEL 2Rl - Sufifil H A28 2
BHVEH - BUE RAVEEFERR T 2R EBEE SR E5E ) (Content and
Language Integrated Learning » CLIL) ~ " /2 EEEEZ S | (immersion bilingual
education ) » DL K, 2 EEZES (English as a Medium of Instruction » EMI) 7 I B2
T EERZER | (M EDA NGBS HISER T » 2021 5 ==L 0 2021a 5 GHIRHE -
2021 ) » 40 NFrHk -
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B5t 0 Bt CLIL » Zf5HEE = BN R e L smE R BT ER 2 (WH
ENGEEHISROHEEF0 - 2021 5 Wolff, 2012 ) » 5@ FHRE S 2 G MR E 2 F%EEHE
Y HWE 2 o220 (MEEAGESINSCMEERS.L > 2021 5 Coyle, Hood, &
Marsh, 2010) - CLIL j#Z5 PU{#E C BYF#E (Coyle, 2005 ; Ikeda, 2021) : Z5—1FE C
BERIANZE (content) » HIEEA e ERER BRI A + S5 (E C &%
78 (communication ) » BJE2AE{EaREL - ZRE FHSLRERI M AN A= 17200 5 S =1
C Fyut1 (cognition ) » BIZENIE E iR IENT - sYBhEA 5 = g 85 A A2
HHEEMERIE  FEVUE C B b (culture) » RIFEERAR A M ILEREETE KK
BEMESE » WSS H 5 S LB S LAY SR -

BE - TIURAEERE | B EREEN R G T E AW ILREER - i
PHER PIEEAIA: « A LRI R D BCEE - RIS HYERE b - BRI,
EFEERAIEES T (Knell & Chi, 2012) > idEESEEEFEFEEHEE (Cummins ,
1981) « 2 » SLREMEHAVKEHEN: - £ " DURERESE ) UaRE L > IR E
B8 o B RS NENITHY TR EREAE ) 0 FEE TR e
BHAMEERAEN TR U IR R EG S TE g SIS SRR N B A - 25
gt EMI 2 T BEESRIZ SRR | - FR DU Aialey T DURERESEE | - £ EMI
AUERE | PZERBET R0 - S/E B R A EE T EEREAE - T
FRERTTERAER T HGERE ST ) (U ELE A GBS IGAEE L - 2021) - #AEZ > 7L
RAEERESE ) B EMD RS S N RIS > IR EE (&
B > 2022) » ZR0M > SREETE T/ NERITEREEIERA IR - SR - HATEE
FUNEE VSR - REABEARIGE - 18 TGRSR EE
BRAFGAE L T HEEIR — B RIS T BRI (=200 2021b) ¢ AN
BERSY TR SRS | B EMID EEENEEERES b HEWIE e e
PAE ISR AP A BRI AR - TR T BSeE = | S NIBREn )
A > BIREERAERER N EAVELE (BISGH] » 2020) © IEREUR LAl ESEA S5
ALEE R AR PRERE L (A REMY 2z -

br T Fal =fEERiZ S AR T T RAVBEE 25 - s (2021,
2021b) SHEZEHEREERE - FEA L CIRGSEREM L EGRFER - 12
HEEAR LIVEEREALER > i R LEES > TIREEBEEREN
CRIFEA (EEZEHEFAMME (Flexibility ) - #EaEFEIVHALIREER KT

( Environment )~ E2#% A £ (2 BE &G ( Role modeling )~ 45T J& #aAV S ( Time ) >
TIBRAE ~ BREZENIFEA] (Instructional strategies ) ~ BEREZ BRI B 22/ L B2 E R
18 ( Learning needs analysis and differentiated instruction ) ~ #3EETAH A A A

(Engaging stakeholders ) ) > 22 S FEEEA ST - FERM I &I E EVE
HH A
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BT SRR R R A SR R B SR L TP Y SEL > BN 28T A AHRRRT SRS T
WA IR (- CHR ARG S RN FsaR i o Bl A B AR E E R
BIFEEER - A o AR (2021) AV SR RAE B TP &R G B R
EEEIMET TSRS EE ) WS EHAVEEN - DUNEE (2023) HHE
AR AR A B N ER B EEIRRE - PR SR A Y EE S AN SR AR - R R
BT - TARER(T (2021) RV CAEAE R R o R &R S E BRI A 2
BT - RN EE R S S B TR A SR STEERAR -
AN T A ST AR A SR S ENIRE Bk SEL - #EfT H B E MRS -
REELIREHIFREE T EVER » DUSCE R RIARE -

2 BIYMNIE AT AR Y ~ 55 555 55 SEL V& (f
Badia van Pelt, 2020 ; Hagelskamp et al., 2013 ; Mercer et al., 2018 ; Rivers & Brackett,
2011 5 Yagcioglu, 2017 ) » {HEE/ DEWFTHEDI T EH BT EEEEFER G SEL HYEE ST
s > EH/ VAT AR EERE B TR B CLIL 5381 SEL ffiss& (P
%1 : Mortimore, 2017,2023 ) - 221 = » Mortimore (2017 ) BEN TG HYE#EEE
BT R > CLIL HYERESEA BN 4R SEL 555 - EEWIER - 18
CLIL HYERE | » BAEFBEREF - TEEE - g A MERE A -
BILEE - MR L ARVER B - T HEESA TR TN - gt
EHEREBEHC  AINESIREEE (deeper learning ) « [EF) » sZBHZE G T -
&5 CLIL 81 SEL i » nJ#&fc SEL SRAZAR &Y SAFE 22 (Durlak etal.,, 2011 )
ELHERIEEE) © S (sequenced learning ) {45 FE - 5M4EHVEN - (doing) ~ 2
#2 (organizing ) ~ fi#fE (explaining ) ~ ¥z (arguing ) Z£)E#E) 5 A (active learning )
IR A RS T PEE | (learn through doing ) ; F (focused ) {f4$5:85242 /%18
B E1E5eRdERs - B (explicit) {%¥5iF CLIL VU{iEl C AR IEBI LR S - 15
R

EERREIPINUE - %2 A HaT B A R AL E ek SEL /Y
Bge > (B EACATRAVAHBE SRR E H > EREAER Y CLIL 5 > fERIZ 5
AR | > A EERHE0N SEL SRRV FiRG: - &5 (£3852 » SREE2 ey
CLIL %z(Ed SEL » n]DUEECHE M - Bhas B2 ERVERE - 28I - B > I
JERA CLIL —faEfsst - $it ol TR A SR SR AR ) /Y TR AR
FE ) BCEMIER - HAERIE RSB (FR L > $900 CLIL SAfF e 25 -
It - EFERN ZERAEHR S > Wi EEH RS R EEAE | B EMI B
SrohgheEis SEL Z MR (R - I8 SRR A T B2 - BREVITT
HERAGRS 20 » 5391 > SRR A FEN IR E S e (B
EEREAEE R ARVERRERE B bR T EMFERINEREC SN B WSS
BE T MR SHEERE ) (MokE > 2022) i  SEEEEEE B2l
TR - E GHE A SRR ERRE ST - THEE RAVEEAE CLIL
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Rz BEALL - [N Ry ERVRREE H AR AR RS A R B RIE 5
W o L > AL Bl B R LR S Th BNk SEL 2 IS - fEAH
[BE SRR ZHYATEE I - A5 [l 7 — R S R B B 5 5L SEL
AIbTFEEE3R -

W7 (e SR e B RS S NER) - B E A BME A SEL /Y
5 NAEWEEEER M FAEE{LL (Badia van Pelt, 2020 ; Ee & Cheng, 2013 ;
Mercer et al., 2018 ; Yagcioglu, 2017 ) - 223[= 7 » IEHEESZE (positive language
education ) ¥5H - FEEEE “FEEAVIFHRARGE - BB IR LAVES) - EUEE
#ER (storytelling ) 5 » TJFEERAE{EZnY ~ TEAE _FESHIRES » HEAE
&N SEL Hy=21@IE: (wellbeing ) - fIE0E - fEEREE “FESHYEIES » o[ —pf
s B SEL ARANVIE M E S » 2% (hope) ~ EUE (gratitude ) ~
B (growth)~ & (kindness )~ f% (tolerance ) ~ [H]¥H (empathy ) Z (Mercer
etal.,2018) - T E - SES S ENAE TN - Bl SEL AYFFE - HERHAMHLL - Ee
B Cheng (2013 ) W58 NIEAY 1/ INERZRET = 231 3RATIRZRR » K SEL Bl igE
ailss & BEEE ST -

FJ7H > #5 ERHE SEL YN AZER » 1A CASEL ¥t SEL AYFHRBANTIE
G FEABNERAEEEY (g BEEEETE T — IER SRS E))
(Social and emotional learning in action - Experiential activities to positively impact
school climate ) (Z3CFR ~ BUESF ~ HA7E5% » 2021) —F o A ¥ A[ERY SEL
MHEEERE (B0 © - AR ~ R %) - LRSI EERAE -
Fris il » G EENRE SEL F ASERIZEEAYSEARENG (FIa0 @ sEtieiE
#)) BIF2%E - (EASF  SREAERARVSR & 5N SEL 3RI2 - (a4
Ze NA R MARE - B35 > SEL BEEREHER > (EaRER R AT - EdE RS
B rvRsEEEa E (300 ~ BREY ~ H4&5% » 2021 5 Mortimore, 2017 ) -

BOASGER » EE SRR A GG S ENSUKHY SEL - B MHRAHVIHTEAE R E A
S (BRI R SRR - SEREEEE R ARTIRIE - BLER TR B SRR DU
SEL HYERIE - fEERMEE B aRE T Bl E T b - R EEY - DHESHETEE
PEELHIF /D AE - T 4B AL RIS B2 (Steinberg, 2014) - E RIS E 4
A AU IER L » AR 28 DB D 2 B3 s e AE SR e B s M JoRa (E L SEL #Y
srie o AV ERZEIZ R SR~ AR 0 [FIR XA RFBEENERY T SEL 1L

(SELifying ) SR % R B > ZHER A MAE SR (o s R TE G o ~ A tdn
-~ HPCE 22 BLEEET - 5 HAERCE ~/NMEEFEE 5 E)( Badia van Pelt, 2020 )
(H A/ VAR (4RE7E8)%E, SEL) WERE R T » D e FI0EE -
FEEERE A R AMSR 7Bk SEL BREL - BERERIARY - NMEEREIHEN
JER - BB R GRS EEIIR SEL BREAVRZEE - i) LR R (R A (EIE -
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ZUENS B2 CIAERVEE ~ 81 3 > BIERE ) RN LRV E R
o BN SRR RRERE - HICCREAMER = - HEEE (1
B4R aihEh sk SEL fYELS T - SR AE SEL S5 ERVIEBRE S » IS ER B SHY5L
sHAIAE °

B2 SRR R AR T 4R S TEEIE SEL RSB S

FR B EE LR B A B 47 & EEh s SEL HURRIZEIZES » 2085
ELPRET A B S SLEE 2L SEL AYBST » mI 383« ARG SREE A R IRV & 1B 4K
215 0 B g iag B - A mEEIRCE - BT e AT - AH A5 S Bl
FRFERE ST I DUE B G FEH FSAsER RSB AT 0 B ¢ Refie e
B2k SEL 1Y T AMERATRE o~ T Eeg | WA HEGENEI G - 5

(Yagcioglu, 2017) - B » futsE&4: SEL Y ' HRER - THREH ,-T&
BEMIERE o RS E SRR RS FSCEk (McLean, 2018 ) » H #& EELH
& S AT BSOS - HIE0E R AL - GBI A F9saE
e B FEZZHYEERT (awareness questions ) ( Ee & Cheng, 2013 ) » {452 T If I were

in that situation, what would I do? | » FEEA1F SEL B2 5RVEFET » [EIHG Aok
SIHEE
= [=}

~H

BB - AU R A R AR (FIa « 0=~ EMD) &5 SEL
BEEBEHSURZ A T RSB T &G E 08 E [ 2 IREER P E
LAY CLIL fEAVU(E C AyRFiE (RLfE N ~ Tl ~ 5841~ 3X{B) (Coyle, 2005 ;
Ikeda, 2021 ) > ¥ Z Rilt A&E& EENSEETY SEL 22 (Mortimore, 2017 ) :

B ERRE b BRI R AERGEIIRE ] - GBh/ NH SRR B R
{Tetam > W FHPERE B R R NS TSR RR » EER A AE B2 SEL T ARERE AR
RE ) PR SRR E A RISEE - [hYh o BB A SRR N B EFENR - A
fEE—5R " EHIESER AR o BB D TR SRR M AT ROR © A
H o Byl R 4= 4 8 B BRIV E ~ SRR <Z - B2 HELN SELT B3k %L
a Sy EIE A DI B » B T What was I feeling? |~ " What caused me to feel
this way? | (Rivers & Brackett, 2011 ; Tuyan & Sadik, 2008 ) - 1% ° 1 2EEEEHEE
A SEL fz 5f% 02 B » oA T B A NG & EEERE b Ris b4 SEL
By T EIRELE ) T eEs o MR E BT S b E A S o B
BHE LT LB R RS o LG - 35 SR SR R ZE AREE AT S HH B (]
SAGEEE (P10 - sAPE S b e AR sz O R 5 BRAY A T S L EE A
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A Study on Using AI Robots to Improve the Language
Understanding and Expression Ability of
Children with Speech Delay

Hsu, Wen-Hua
Hungkuang University Department of Child Care and Education Assistant Professor

Abstract

This research aims to explore the effectiveness of Al robot intervention in teaching
on the language understanding and expression abilities of children with speech delay.
The research adopts a single subject withdrawal design, the subjects of this study is a
child with speech delay of 6 years and 4 months’ boy. The research was conducted for
2 months and adopted self-made observation record of robot teaching which was used
to collect and analyze the language understanding and expression ability of the subjects.
The research results are as follows: (1) there was a slight improvement in the pre- and
post-test comparison results of Kebbi robot intervention in teaching. (2) Kebbi Robot
intervenes in teaching indirectly promotes children with developmental delays to
understand and express their concentration in the learning process. (3) the five target
behaviors of this study have directly or indirectly achieved varying degrees of
improvement and progress. (4) the main caregiver is satisfied with the effectiveness of

Kebbi robot interventional teaching.

Keywords: Al robot, speech delay, understanding and expression
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