SRR

v

— 35 RU BN ZX 6l Zh 50k B Bl PR 320

FHE 123

R E KRR )
HEME/NBARBHHEE

‘EVEIEHBEARE BAREHBEAB LIS
Email:starwen@yes.tyc.edu.tw

B AIS~ERBENCIEE

RSEIRRBHEHE G EEZREANKE - @ 200RBABTEIRE N2 ERN IR
BEKMEIMESHHE - BRERB/NBEARLMABEHGBEEE  HEHHBESFLH
P EEABRITEMSEEFREEBABMETE (ICCE » 2024 Chemical Society of Thailand ) 1M
EEL . RSRSAXREMR R EAHBIRSGNEIEIRAEIRT  HEHEA TS ERD
BEREENECEY Al REREAH K ZoJgEE - ERZIERE - FRBEBHDEEZR/NR
BAEEBIREHEYREERMS - BREBLLEERERSTEXRLAET - B ER
BEMERETIREEREMN T HMEEEERES) | (microscale experiments ) FIMNE - 1E
EEHHEREZNMIKKERE "4#BE2 ] BAHz—  SLEERRINM NS HRE/NR
BHESZ2ORUNER - 218FE  EZCHEEBEREE ... ZEIFRH ARE - HZ
ARXR—EBER/N\RNEHERHER -

m EIRZAPHE/NEERER S B R
— MEREEN "HEIER

T EBMEYERPEAMR DS EEYENEMERETHNESR - ERERATIAE
OPEEasA  BEENEsHE  WEIVOHIRENTFEES " HMEEEZ (microscale
experiments ) - FFETE F - Siew Lee Tengy ( 2024 ) F2 22K BT INIKE 2 EMER g K BB EA R 28 =5 g
0 ( CTLE ) EEERNVAE S FRETMETRASEEERERTRAMEUCEHREL
MEEBEBEER  SHSEBLUUANBRETRE LTEEERF  RERZIREBENEEE -
Bl . DEEERCRARHFEAE - BN BETEETHmER  BETEMNEN LIES
MA—mERNERE (RE 1) EESA LLREBRIEREETAS L BREEPARN
B/ RBR e T ERENA - RE - A ENEEBSREER EARKESRELER

1
EEEEHE 2024 - 57


mailto:（gshiau@ceec.edu.tw）

RTETY

CREMNEMEEUR  fiaMBNESRINRE - Go2IEEARNE A LEERE
BURBRARERENRBEREL -

[ ’/'//‘ g
1: g LM CER I ma N EA EEERNEL
- RERE-EEEENER

108 RMERIRAHE - WRE/NMEBHBEEERERSEIRZ NG - EREKI
AEEASHEERBENOEEE - WA RBIEAERHE o DAt EIEE SR
CHRBERAIERE - HRNEEEENEISRENMRERERE NEFEENERER - AX
Mt EEt HEE (Modeling) RRFEEMFIHER - SHBEDZEARERNVBMATAR -
Potisak & Chatree (2024 ) FIFELEEEREE - BB MELE RS TE2EWTIRE -
AR{C2REZIFN IR M EN BB

= ERERCHERPERASEER

IRPEERRBEMURR3E - IR BBEEITHER - BERBEEXEMR - BEAMEAZBZE R
#1T TEE(EWEBE ) (Ivana et al., 2024 ) KREKREEZR/N\REHBE R FMIEE BRI (EE
BERERERE - 5|A Al (Artificial Intelligence ) Bt EMNIATME - EAEELEMRE Al
BEESREZWAIR  BES AIEREF  HEhEMEREE(CEENTEE - fidEgd s
BENARBHAUEFEFEA ZHERDE ( Board games ) ( Suttida & Witawas, 2024 )~ &
BRENESHSIFREBEHEEL (Potisak & Chatree, 2024 ) 2B EABERSHEN
1B58/E R ERACERELURASZEHRBEB B ( Wilton et al., 2024 ) °

MM - PBL PRIBIEHE Bt SR BZE(SSHMAZE

BIEMBHEEREEEREPIFETEZENSRBALIF 2 —  PBL ( Project-based
learning ) BEZ2—E 0] UERAREHELAIEMBERIOHNEBZIED (Ivanaetal., 2024 ) - £
ENAZRFEUREE - LRSS B 4L PBL WEERMG - IRER/\REREEZEZM

2
SEBHE 2024 - 57



ERTEYY

A PBL ( Project-based learning ) sri2a|AREBEMHEARIE N B4 T5 - PBL RIEHOILIE
HEMHERIERERE ( SSI - Socio-scientific Issues ) iRtz IR EH REIBER B LS ﬁ:LTtt
HIHE B4 - EERBMARZEES - LuuGiaHy (2024 ) 475 7RIS SSI WA EIEHR @ HEAE
BEKEBRRPIIFER  BIRM 7 —ER(CEBABHZMHBERN SSI FBHRINEE - 611F58
&l xEREIR - (EBZE M EREER -

5 SENEEERE

EREZERIHZ 151?%1 BLETHNEEEMANEZSNBRERENETE - KEZRE
RIEHBTEARENER @ AW RE=HE - KEMRREBUSK (NRAM ) {REACHRED
BERKERES - %IEJ&%&E’\JI?E - BEGRREERPEGER (CMC ) STERIMORIAIRIE M
JABE ( Theeraphat, 2024 ) - 2 * % Thanachot ( 2024 ) FRE R ELEM RES B AMEER
TEREAE P AANIR R IRET ERIEE - N RBE L RAEH IR - SHEHEARLLLAIR
EERMARS M ERRGEERT - EEENABEHIEREESCHECE - ARRE
SHAVER IR S FE A £ E W) S2H - Tanawit ( 2024 ) EZEZF] COVID-19 &I 7 AMEEENE
# o AT EIRIEGE  RENARKRENNEREEYEUEBEEEAm  #BEBUE
BEERANENR -

m REEERE
—  HimigetRKxERRE

MEBRBMENRBEHNBNEER  BRESHEELE - H#BEBNAUGEXREBR
AURPREE  ( SriLanka, 2024 ) {EREIEHBNTHESE  BRERBLENEEYERNGET -
MRETDABRZERE FAIRD (RE - EMBERHERIRIREE ( Kelkar & Dhavale,
2000 ) B/MEBHERER I RRER/MEBENER-MELEER AR TBLEHNE
BIRE - XIENBEESBRIRSHELR - OBREN -

Al HERE RS ZEERRE R MEE - IENAEEREREEERBEDZTAER
BBRTYERAIEIEEREE . /A Al FEESELNZE  EZNERE Al 1EE
% INOI R A AL ERIRARAZ AN E S~ B HBEBENERRA - FEEBE
BBt UZ2—REEERN Al 2E5EE) ( Katrina & Armando,2024 ) -

= tEERRIGEEE
REZRANEEBHAERSMNRNOERE - BIEEHE/NE - A UBERBRZ 25

3
EEEEBHE 2024 - 57



IRTETY

RMERZERERABMENZER - SERE LWERRZRECRD - BEERERMEIE - 7
EEFEFOASHYR (FEAR BERANSER....F) ENEEREEATE BB
RO  HRBERKBEEANEEFRATIBEREBED  UBREEBEMES
HARBE -

ET ‘ﬂ]]$}

N

/

MEBREIRIMNEY - RABRZIARMBHAEEZIMERBPRUDE RS - IERIFET
ZRAE/NHBHENMEEREm LR - EEENEEE LVBRRTEER - BN
REHRSHHIRBEHE TFERNRARR - WUEHFERMEEEEER - ZE(E2EL

HEEOESE (PBL ) RKEABRENHBZENEISE R4 -

g

>
6S

xd

UESh - MR EPZREHE FEZRHNBNERN - ERGAEPIRBERUBERE RO
BIEE - BRTREIGSCENEEY  RERK - HENPFEES M ERBURHRM Al
TE  BERBFRHFHABZOEBENESINGE - #EEERSSENVRBIIRZAVRBE -
H?EE%&%HE‘E’J& CHTARAZIHEHES - HEHPRBHENESHLER - UEHKT - &

HEHDE N —PEERAVBEEAI % B

B 2EE

Teng, S. L. (2024). Professional learning for teaching chemistry in lower secondary science through
demonstration. In Proceedings of the International Conference on Chemical Education (ICCE),
Chemical Society of Thailand.

Sridaeng, D., Zakaria, Z., Ekanayake, S., Boonyuen, S., & Karunaweera, N. (2024). Capacity
building of teachers in chemistry hands-on small-scale experiments in high school in Asia. In
Proceedings of the International Conference on Chemical Education (ICCE), Sri Lanka,
TUPAC.

Sesfa'o, I. F., & Anwar, S. (2024). Application of project-based learning by making edible coatings
in chemistry learning to improve students' creative thinking skills: A systematic literature
review. In Proceedings of the International Conference on Chemical Education (ICCE).

Yanpanich, K., Siwanardtritod, P., & Klomkliang, S. (2024). A novel approach using carbon foam
and carboxymethyl cellulose for sustainable oil management. In Proceedings of the
International Conference on Chemical Education (ICCE).

Villar, K. G., & Guidote Jr., A. M. (2024). Using student-generated multiple-choice questions and
the chemistry achievement of science high school students. In Proceedings of the International
Conference on Chemical Education (ICCE).

Kelkar, S. L., & Dhavale, D. D. (2000). Microscale experiments in chemistry: The need of the new
millennium. Resonance, 5(10), 24-31.

Potisen, P., & Faikhamta, C. (2024). Developing students’ mental models of grade-10 non-science
program students in chemical bonding. In Proceedings of the International Conference on
Chemical Education (ICCE).

Hy, L. G. (2024). Promoting sustainable development in chemistry teaching through socio-scientific
issues. In Proceedings of the International Conference on Chemical Education (ICCE).

SMAN, & Sei Tuan, M. W. (2024). Application of integrated, differentiated, social-emotional
learning in chemical reaction equations at J1. Irian Barat No. 37. In Proceedings of the
International Conference on Chemical Education (ICCE).

4

EEEEBHE 2024 - 57



ERTEYY

Thammasittirong, T., & Thra-ampawan, P. (2024). The study and development of organic cleaning
solution HYPE-Wash. In Proceedings of the International Conference on Chemical Education
(ICCE).

Sathithammanon, T., Chungsawanant, C., & Boonmun, N. (2024). Sustainable biodiesel production
via transesterification of palm oil using waste oyster shell-derived calcium oxide catalysts. In
Proceedings of the International Conference on Chemical Education (ICCE).

Punyaphon, T., Thitiphisutkul, P., Saenna, W., & Butsut, K. (2024). Paper for cushioning and
slowing ripening made from durian peels mixed with activated charcoal. In Proceedings of the
International Conference on Chemical Education (ICCE).

SEBHE 2024 - 57



