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IE;EN : Prempree Duangpummet’, Pirom chenprakhon®* e-mail: *Pirom.che@mahidol.edu

aardundnnssunisieud undngdeuiiea

Green Chemistry/|
Education!

U6 1UVBINISANEININALLNDAINUEITUYDILAN

Tanveusbduszautgnininudeulnsuves
Aunedouuaraudiugvesguninveslszvinslansu
deswnanuafivfiinainnisudauazldarsafiunduy
nauu Tl A.A. 1998 Paul Anastas tag John C. Warner
Tolaue “vanns 12 Teveaaiiazen (The Twelve Principles
of Green Chemistry)” weduadesiieliinvenaans
wazgaawmnssiadilanldidunuinislunisesnuuy
arswafiuaznszuiunisudnfididedanansenus ods
LINRDN  PIYAIUATENENIUAINUEIAYIIEINA LAWY
apanAssuiinuuldiinauiiusivesininenaans
an1funs@n geamnssn van luduvestinFouded
ddgymenisilvinGeudnlanazSeuiisnisuvannis
wilazainluliasesludnmsiliminSeuiunuaiuay
AsznnfIPIudIAgyUDILALlEr DR

WsuU3a AanuLie  UnAnwiuSeyeyenves
an1duwinnssus luanuguares nA.aT.Asud wulsslau
9191587 USnw Iemszutndsanuddyveaniswanun
nsAnwATiazenn (Green Chemistry Education) 7ifans
JuSednivagliunsvanelutsemalne Seldwaumie

Y v oa

n1sisguiTusnlndine g SeuladSeuiuazasenin

Y

TuSsunilaven Imaiuwﬁaamiﬁauﬁﬁlé’ﬁwmﬁaﬂﬁm
N1INARBINITAILATIZREITUTENOULDALWDS (Ester com-
pounds) Tagldeulesilaila (Lipase) 1Judassuiizen
FaoulwlidusisesUfAsemnetianin (Biocatalysis) waz
felsnisafizenagenn Green catalyst) tisannioulss]
JuansuszneuThnmitaansadesaaisld seUfazenlss
Tuanmeiigamniibigs luanneAdunanaiesinmidunse
vralaliinn  uazlinnudnnigsdenisiseuiisengayinlv
l4iiAin by-product Mduveades Hudu
Aanssunisneasslunuisnisieuilagniaun
Tidulumusuimaaiazeanuindunisdnnisiseud
LUUdAULEIE  (Inquiry-based) (gﬂﬁ 1) vilRanssuns
L%&JuifﬁUiz?m%mWLLasmmzﬁ’umsﬁauiﬁuméﬁwﬁg\a
lusgAudseuAnwivseseduuminerdy vuienseus
Us¥naudie 3 AINTSUNISVIARBY N15UAaadd 1 AR
uuanisnmseuuulaulasaina  (Microscale  titration)
FatumedaidouilUliimneiasiunmaaed 2 way 3
mManeaesdl 2 FiFswinmeasniteulsilaiUauiss
UfA3en1sdunsieriansusenauteamedunuiinisld

=& Y ! aaa P 1 & a o o £ o %
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Microscale titration l.nq“jry-hm
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Activities

=

AEeuiunmussnsivaniafiazeiaunliasdunisujis nsvesedi 3 §Rewinisduaseiasuseneueames
wilanneqlealalenalifiseuldeonuuunisneasskazyinnismeassmenuwedagldvannisniayetn unduiuimi
a = v v vy o v & = A o ' M Y A wa & =

AanssunsseuilaavasmisnsligSsudiaueniiduSsuieiiauesitnismeaesnlaujiinislunaueiinis

VY a

UmannisiefiazotnuUssyndltedials  wans@nwinudl vidlensReuitdeyiigBew danudnlaileniad
ArenANNINTULAEIN1TTUT (Perception) Waulndalailayen
' = o ° v % p=] 1% a P aY Y o= '
mhensseuidanunsainanldduiuwutlunsaeueiiazenuwuuaeaunsnidiluluseiviaiundle Gaasdne
WSeudnlanaziiunnwvesnisihannsiaddreinuussendliluaniunisaiass upnNSavila ViNseulAunTENTin
IuﬂmmmmvmmmLﬂumuaumuﬂLﬂﬂuamﬂmvmmLwamlﬂamiaaﬂmeﬁmimammimﬁ‘”ﬁmm%’uﬁmﬁau
maaunmaamasammw Fadunidunufnvesnisiau gy

a v Al

(assmaadedldsunsatvayuyunsdiiunisanditnanuamuenssunsidouieni (w.) Yseshd 2560)

LONANTO19D

Duangpummet, P., Chaiyen, P., Chenprakhon P*. (2019) Lipase-Catalyzed Esterification: An Inquiry-Based
Laboratory Activity To Promote High School Students’ Understanding and Positive Perceptions of
Green Chemistry. Journal of Chemical Education. 96(6), 1205-121
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(Metacogmtlon)

LN D & ﬂLﬁiNﬂﬂiLﬁﬂ‘Ui
?%ﬂﬂﬂﬂﬁﬂiﬁa@ﬂ‘ﬁ’)ﬁ(mawz)

“metacognition lies at
the root of all learning”

“...self-knowledge, awareness of how.and

why we think as we do, and the ability to
adapt and learn, are critical to our survival as
individuals...”

- James Zull (2011) From Brain to Mind: Using Neuroscience to
Guide Change in Education

2 1 M33ARARIINgIWYBINISIREUIYINYiA
i https://www.figur8.net/2015/09/30/metacognition-getting-better-at-learning-by-understanding-how-we-think/

NANUABUNLA IR B 1UNNuAslans1uisAudIdyveIn1ssAntitaldlun1sauinisdnnisiseus
IngneansluusunnisfinyivesUsemalng Faznudn nsfnyITeifeiunsiAnluivinermansiiduinuiunis
waiglawnsvansunin Mallonadumsztinidevsetnnsnwmdiddviaunine Alleny viessrusenautes “nMszAn”

(Metacognition) Likanseiu d@eudweldiunluunanuseuilifioddislsyiianuduinvesnisfinuideneanu
n1s3AAsail

1.Y =2 a < IS =1 s s L= ¥ a o a
unﬁnww‘%zyzy%an du1anedansuazmalulagfine SATUUUINNTIUNITLIYUZ UNIINYIQaYNNINEG

22191595231 da10uuINNIINNISEEUS unnInedeuiing
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AW 2 M35An
i https://knowledgeone.ca/metacognition-101/

9e%u Waa UJohn Flavell, 1979) WurihnsAnwiilasdulunisynidnnnsfinenidoiferdiunisian wald
wuin1s§Aneenlu 2 asddsznau laun

padUsznaudl 1 AuilunsiAn (Metacognition Knowledge) Ao msinlugiuvasanuiiazainuanansa
yasyanadazanliluszuumnuduazszaunsaiiduiiesenenninuiuazaudilasonin vilviyaraianuasnsa
TumsiAnvesmuosi Jerls uasdiliderlsludemilsn wazavvedslslvussgiimmenisBeouiisesns Tnenud
PdsnasianszuIuNIIFAnveIYARaUTENOUMIY 1) fyana (Person) Ais ALTUBIyARasaAINLaLsaveInULedly
M3Beud uazamnIaAATIEinNLaInsalunnsEsuivewmwedls 2) $9u (Task) A AmdvesyanaieIfudnuuz

o v a wa Y1 aaa ~ v o 1% & o & Yo & Y
WAZNITUIUNITVBINUNFIUAUR wazdin T35n1susenszurunsiantnenazansanityrivserinanuiue Tudusala

u

LY

waz 3) 3na35 (Strategy) fAD AIUIVBIUARAINEINUMNTIATIEVaNYUzWLAEISAslunsSeu; JRUR seonau

annsadedulafenldisnsimunzaniunisBeusla

dl L4 = ¥ a = dl 2 Y
AN 3 John Flavell ‘L!ﬂﬂ’]iﬁﬂ?ﬂ’][’d‘lgﬂLUﬂﬂ’]iﬂﬂM’]LﬂEJ’.Jﬂ‘UﬂWiEF’W]

T http://infonarod.ru/info/john-h-flavell-born-august-9-1928-rockland-massachusetts-american-developmental-psychologist
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a9AUszNaUN 2 UszaunsallunisiAn (Metacognitive Experience) fio Uszaunisainianinudniunnaly
A o o v P v = va s o X .
wemduswedviausassuiauussaimune dadssaunisallunisiAniiesdusenoudsil 1) N19379uNu (Planning)
D ALENNITOAMIILNULINDTNNUNT RIS BU Rnileq TneSuAusnIsAMUAingUsraeAn1sseus naenaulunou
° N v A £ a Py . . o =
nsviheunsessuiiielrussaaudvaneingll 2) n1sauan (Monitoring) Ao N1IATIVADULALNUNIULNUNTD
a A v v 1 a a v = a . = A v
NTEUIUNSIERN W09l ITiusedndnnunntdeaitedla way 3) nsUseidiu (Evaluating) fie N15AsI9d@OUNAN LA
= A & ' ac P a v =~ I Y & a vy '
MNNITEBU UGN HuwNunITkarIsn1snidlun1sBeuiin darudenndesiuingussasnnisiseuivsel
v =
UNNUBULNESLA
MnuUIRnveInaIia n1siAnnuseanduaesdiu Ao anuaiunsalunisifn n1suisnisseusiuunzay
srunusialiinam i lalusrere wagauansaluIauky MAU fenu asivEeulazUsEIUNaIoNSRUS
o a a B a = 1% Y A P va @ a o ¥ N Ay
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When the mind is thinking it is talking to itself
Plato
Ancient Greek Philosopher (428 BC-348 BC)
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Flavell, J. H. (1976). The Development of Metacommunication. Paper presented at the Twenty—First
International Congress of Psychology, Paris.

Thomas GP (2014). Metacognition in science education. Encyclopedia of Science Education,
324-347. doi:10.1007/978-94-007-6165-0_343-7

Wells, A. (2005). Detached mindfulness in cognitive therapy: A metacognitive analysis and ten techniques.

Journal of Rational-Emotive & Cognitive-Behavior Therapy, 23(4), 4337-355. doi:10.1007/510942-005-
0018-6
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A Delightful Experience

I am writing this journal to thank the Institute for Innovative Learning and
the Faculty of Graduate Studies, Mahidol University for the privilege to attend
the Twenty-sixth International Conference on Learning, at Queen’s University
Belfast, in Belfast, United Kingdom, from 24" to 26™ July 2019. The conference
was organised by Queen’s University Belfast in collaboration with The Learner.

Attending this conference was a delight for me. | have always been fas-
cinated with the culture and the educational practices in this part of the world.
Being at the conference,meeting new friends from different parts of the world

was really great.

| came to the conference to present my research paper, entitled “Calorie Counter: A Board Game for Teach-
ing Nutrition”. Briefly, Calorie Counter is a board game which was created to fulfil the requirement to graduate

in the Institute for Innovative Learning, as a Phd student.

| had a rather fun session presenting my
work. | was lucky enough there was a very clever
and cheeky professor sitting in my session. It was
a good session because | could pick his brain, joke
with him and receive good feedback for my work.
Some of the attendees in my session also pin-

pointed some areas of improvement in my work.

| want to encourage every student to take advantage of the

i opportunity to present your work in an international conference. It is
. truly a delightful experience to talk about your work with others in
an open-minded and safe platform, receive feedback, and to learn
from scholars from all parts of the world. The best gift that you can
| take home with you are the new friendships that you have formed.
For me, | have made a number of new friends who are like-minded,
generous and fun. Below are some pictures of the university (bottom left)
and a most loving, generous and kind professor
& Dr. Cyril T. King, (specializes in Technology Edu-
", cation, now retired) (bottom right), who showed

| me around the university and Belfast City!
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