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[1] Blank, S. (2013). The Four Steps to the Epiphany: Successful Strategies for Startups that

Win. K&S Ranch.

[2] Osterwalder, A., & Pigneur, Y. (2010). Business Model Generation: A Handbook for

Visionaries, Game Changers, and Challengers. John Wiley & Sons.
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AR aelloU U wazasiannudnlasig
Aubed Inee19158 1 ul g1uieauasaan
(facilitator) @sdanaliin@nunléiauninys
nsiSeuuvudase Andasest uazdeuleg
mw3luudundiviainvany

nssgudiunNsaleuuRase
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(Hands-On Learning)

nsliasanuUdnasslasaasne (physical
model) wagnnaasldianasaglitindnuila
fudauwazidlanuautfvesian wu Lo Au
wazuan saufenisyinauvedlasasislulan
931 maFeuduvuidisainsraunsning
wavaudnlafiand sanninnisilaussens
WE99E19LAY?

nMsnaunaiunaluladii on1siSoud
(Blended Learning)

AslTuUUTa0LENaUaTY (VR) ¥a8an
JaINNAAIUIaT SUUTENU Lagnsnensly
nsadaLuUTaease snvadagliindnm
arunsanadsulods USULALUU wardlsaa
Tnssadsluswasifoniauysallddrodu
dussumsiSeusndanguuazaineassd

N15a519U AUNUS hazn19vUTINAY
(Collaborative Learning)

nrsiavenaulud U sunasnis
Jinszdaureaieusutugelidndnuls
Aninuen1sdoans NsuanImuAniY wag
nsveuduiy seddadunsdalenalsls
uanasusLeazLLIAnT iy

A9 oug i g enloaduuiunade
(Contextual Learning)

19897 Ul i e nwIRInA U daiady
a01UneNITUAIUUY UT0N1TANBUNATANT
Aoadai ud u vilidndnwleiSeus ain
nsdl @nurlugorud 959 e aeliidla
ANUFUNUTIENI19Tan 1Aseasne wasusun
NTRIUSIIUE T ALY

nsUszdunad wunszuIunisifous
(Process-Oriented Evaluation)

M3 sugUkuunsUssduaINAnTa
srenudunisadimanuuaninaueliifiou

CMUZ

Srutunarenarse derdunisTanad vy
NITUIUNTTEUTINNNIHAT NS REI0E1LFE
UnAnwlanananulannunIseanuUuLaY
N13DTUILLUIAA

nMswaurneelulaneuian (Future-
Ready Skills)

nslginalulad VR lunisiSeunisaeu
warN193U3INIIANsTan s eelvidndnw
W eeislud NSO NLUY MFIATIEN
sty warnslénalulad Saduinue
fsnduluaeodnaarinonssuluswian

UNLI8UAIAYIIN Active Learning

Active Learning aglinAnwdiunuiv
Begnlunszurumsiious ldifsuaifinaay
drlaludniideu wideimuinueddy Wy
MsARIATIER NMsuAdann msvihaududiy
wazn1stdimalulagdlusiueanituy ns
wammu’i%mﬁauifﬁwmﬂ‘wmEJ LU Hands-
On Learning, VR, wag Collaborative Learning
yilhAnnsSeusiinseunguuazidenleeiu
lanasalaegneluss@nsam

a A v
UNBYUNLASU
N1SAS19801UN158d 91889 (Scenario-

Based Learning)
TidndnwrennuuukazunUeyunnlu
dounIalaNUR A INA LA UMUeTY Wy N9
$raosanumsainiseadsluiiuifiadesain
Frutanuionudl SednAnvidoudenianuay
wAdafnzaLdmSuUS UniL 9
n13L58uguuusIuile (Collaborative
Learning)
duasuliiin@nwiviaumduiuly
1ASIN150BNLUUBAYES 19LUUTI1AB995 9 LU
nsudaninilrasndnusazaulufiudunuim
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Ny W {9lAsEse BAsendan uaz
fadrsuuudiass i owmuinunsvinay
Jufuwazaudila

nslinaluladiil on1soenuuud ugs

Wordunisduasuuaziiunisly VR

w38 AR (Augmented Reality) 19¥unndu 1oy
1314 VR iiieuanslaseadnewuusiaosliidi
Andanulunnyuueinauannse vsensld
AR TunsaeunsUszneududausng q wuu
wailouasdluriaasau

MsKAUNAUNSAsUT93 wwazsYhY
Turipusau

Hunmstredislemaldindnwldaiu
Wi od nunlasead el luein1ses o &
Uizi’amam‘uazgﬁﬂmmﬁuﬁu W s
gutuseulnevieAudduasuaniUnenssy
duwn wazthdeyaildunuszyndldiunis
DONLUULAZATILUUTNADY

N33V ULALWAIUILUIAA (Research-

D

Based Learning)
WunisdaaSulddnAneiruniinay
naaeafeaiuuinnsnilvl 4 futaquazns
PBNUUY WU Nsnnassanandfvasldvin
#1491 nionisadranuusiassiidfedduiidy
finsredandon
N5 ULAUDNAITULUUY TUINT
(Integrated Presentation)
Lﬁ'um'ﬁu"ﬁLauamamuﬁ'qiwmiﬁdq
LUUTABI A NS LARINARN LA ORI 1y
nslglutaa 3D SIUAULUUTI809M18AIEATN
Lagn1sesueHund Ut uiiasouagung
Wenlddan nsgulunITAT I LazAdy
winnzauludsantnenssy
N1383191135AN15HA91U (Exhibition-

Based Learning)

CMUZ

v a LY

IAUNIsANITHANUVRIINANYIn1g Ty
azvselaligfiaulaninnieusnidrem 1ile
nszAuaunandlouazifislentalunis
SyudHIuANUANLIINYARANIEUDN

uniFeudilasy

N13U1AAIUNA"

n133nnsiseun1saeuluguluu Active
Learning L4 N15a3daUUuAa5s n15ld
wialulad VR wagn1sasisuuuinges desld
nannnluwdagauiou deeraviliiaalyl

Wgananani1sailunanssuleegsaziden

uenand nsasiufidnuananuiiade wu
Audduasuanidnenssuaiuun Seiesldiig
Tumsdansfunaiuniauaznionnis 4
p19dNansEMUsonsdamsaSeuluindu o
g1

YainAIUNINeINS

n15l43an 939 wu BT Aounin wiowman
lunsadrawuudnasslianlianegwaread
Fadrialunisdam uenani nsldgunsal

VR w38 AR §afoensauyuguazaninusi
g Wy AeNf oS e uAidmIunS
1497 §9019v o915 wasdndnwaly
annsadidldeghavindioudu Snfennsda
anmundendimanzan 1wy WesUjudnis
vioisndouiiffiufiuargunsalifivene et
\Judedrinil daaronisasiioujvdeed
Useansnn

ALGUgaUTRINALUlAE

nsuwnalulad VR/AR unlglun1siseu
N5A0URBINITAIUTIUIQYLANIZNIDTININ
Jaounays15ou 41919d0adnnsinousy
daduneuldau uenand Jynimamaia
Wy gondwasfildiaies s15auagiildndon
Wensiieunedunesidniildiados oradu
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guassrdAgydmadanisaniuianssuild

¥

walulagwanillaegnesiusu

T ARMUNITATILNITVBIEEDY

n1saoulugyuuu Active Learning
Faan1snsnTounsidudeuaingaou 1wy
nMsadauuuiaes Metsian viodonisaou
WUURATYA 1w Tuea 3D wazlwd VR dnsld
LIAMASEUNITABUYNINKALDIVAINAR DT
U3vnsnan wenanil msUiudsuiimsaey
31NATUTTEERUULANLUE Active Learing

F9M0IN1TNITINLNULAZ N TR NBUTULRNLAL
el seauliussansnmannauy

WM luflEue

N159ANISLT BUNITADULUU Active
Learning A15L5 491nn15UTUA5195 sl
WLNEaNAUAINITUN LT1I87070 LYY 11589
WU 93 0a51IWUUTIABY Lavadvayu

[ Ao I 1 [ a L4 ~

ninensandu wu Janase aunsal VR vise
d’lj N a wva ¥ 1 ' !
HunURURNT Ineldauussunniegenuainag
TinAnwidndeegrayindivy

CMUZ

MseusHaouaztinAnuLlaLiainvy
n1sldmalulad 1wy VR/AR 98978a0A7Y
Fudausrumnaia msatvayunsinewdy
Auit owvstuniwenns wieuldinalulad
poulad 1y n1swasindnienisuseyy
poulatnouufiais mavauiuazuisiiude
n1saeu 1w luea 3D wagkuuTIaedRva 9z
annisEaou n1sadaszuuatuayui
A i TIeiunuaInn T suduas
AU UV0INITLTBULUU Active Learning
lnog19aiuszdnsnn

HAN15IANTSEUS 21st Century Learning Uszandnisfinwn 2567 | nguanuninenmansuazinalulad | 64



CMU21 (2024) C M szi

Chiang Mai University, Thailand

207401 : NAAEATADUAY |

Redesigning Quantum Mechanics | Teaching with Active Learning and 3D
Printing Integration to Enhance Understanding of Wave Functions, PDE Solutions,

Boundary Conditions, 2D Potential Wells, and 3D Spherical Harmonics through
Flipped Classroom and Interactive Modeling (A1580nkUUNTAaUNAAIEATAIDURAL 1
FBMIISEUZUUY Active Learning uaznnsysanmInsfissianudd ietaduainudile
flerdunau aumadeeyiiusdos Reulvvoulun vefndaosdd uavilsiduaueinid
NTNANEINIR HIUNTZUIUNITADITHUNAUATULAZNITASNUUUTNADS 3 16 Uesienduy

AAUAIEALLDI)

4nga gasana’

‘edvidnduayianenans AngInetmans annIneaededinl
239 9 eum a TraRen 8 Wee 3 Wedln

E-mail; sukrit.sucharitakul@cmu.ac.th

UayanszuuIN uunAn 12 Ay

vssene (1 UtR O 8u q seeiu X1 Usayayes L Trudin@nwn

UNANED

N1599NHUUNITABWIVINAAIENTAIBUAYN 1 (Quantum Mechanics ) Aeldnisatuanuves
TLIC "Léf%’umiaaﬂLLUUL‘ﬁmhaiﬁﬁ’ﬂﬁﬂwﬂizeﬁ“w%iy,iyﬂﬁﬁi?uﬂﬁmﬂumﬂ%mﬂﬁﬂﬁLLaﬁaqmam%
ArurAneeans iinendodedlnl WilaunAefiugiuresnamansamendiu 1wy msuidgmess
iU aunsideyitusten (PDEs) MsTasziieuluwauian (Boundary Conditions) uaynnsld
nsanen mUadngluaesfifl (2D Potential Wells) H1unszuaun1g Active Learning 7 NauN a1y
waluladnsfiuianudd dndnwiianuagnuussendunguay 4 au TnsluusiazauiFouasisus
frensvudileneudiaiu @udunisdearsmafiviueniian) uazviiAanssu Quizziz wuu Guns
and Shield Mod LﬁamaaummLﬁﬂiﬂiuﬁmé’u dauvﬁ’]ﬁﬁaﬂiim”[,u%guﬁauﬁmLﬂumiﬁ’mum’mlu
NULUY Step-by-Step FI00NUUUAIUNEN Zone of Proximal Development U84 Vygotsky (‘ij‘iL‘Uu
mﬁaiwﬂgamwuﬁivmwmLﬁauu,a‘vmaauslumumumﬁaamﬁLLUUT,W@U) Tusmusauiioan 12 YA
wazdnmsnumusesuuvasudumddunuil 4 uas 8 LBNTZAUAINATINGY AUTLABURINTADY
Tuseinilaensldmaluladnsfiniaudifdietelfdndnwadnnudladdnisatiuil st
AdU (Wavefunctions) wagnginssudsmoudulussuuiidudou lumud 12 19uluaufsauia
(Semi 3D Worksheet) §anaunanunszansfuilesddunduifiuiaudfliarmifietisesuieii e
nsndaduvesiladdundusuunsanan (Spherical Harmonics) Sn@nwdaldSuneununeTwls

W3 palloaoulay (19U CalcPlot3D) Wiads19kasNUNLUUINAININTUAA UAIEAULDY LaeE LNt
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grelWanansaueufiuninnisudannis PDEs uazkansgnuanideulvveuwnldesadaau wanis
Usvifluuasasiuuasiauliviuisanudnsavenisususduuunmsiseunisasulunssuinio
namansaeuiy 1 lnsazuuunalurnaiusnresniansiinuniinisnsyanesludnumeiiauunns
1ty andgmnsnszaisezuuukuussinduduiinulieslunguindnuidnd wansusziiy
WUU Likert Scale wanslisuintdn@nwifinnudianslasiedfaon (4.83) oglusziugs Tuvnrifanssu
Flipped Classroom wazn1sldlana 3D lm'ﬁumﬁmamum (4.75 az 4.83 MUaRU) WIN1sUsELIY
mmmmamauuamavm (3.92) uenanis mslluauiuy Step-by-Step WAZAINTIUNMTTEUTT
Tmeu Suelidn@nvidilaifomildudouldesadnds wu Spherical Harmonics waz Separation
of Variables Seuansliifiufwadnsiiludeuanannsdounisdeusuu Active Learing wiouti
Forauonuzdldntdndnem Wy nadiudegdanduazmsusuidenvimngay aggninluldide

USudsamsiseumsasulviiuseansamdulusuinn

ANFNALY: NAFEASAIOUAY, TOUTBUNAUAIY, FoNunauils, Handu ueay, Tuauisanuila

1 Ui
AMsLSudvInNafmIa@ns A uRulusEeU

a

USyayrmsderdumnusinmedidgainsu

o
v =

Fndnwrarvfl dnd Taeianigluiaded
A oadestuanninideeywusyes (Partial
Differential Equations: PDEs) TUwW A nL% 4153
nay (Spherical Coordinates) Wagn15v1A1
winlaWenvugnsueilnnssnan (Spherical
Harmonics) A1 US 0 UYDINITWA @NNT
PDEs luszuuaudf wazn1shaszidovle
wauLUn (Boundary Conditions) Snidutigym
Tngyfivilsiin@nuwmatsauliannsadeules

AN ANAAIERS I AURANG AN la

oeAnis

AIEN1TAUVAUUIIN NUFLETHUAL
AUUAYUDIRITEA1UNITTANITIT B US LY
An2TsWR 21 Fagjadunisiauininieunts
aouuuulmifannsussens wWugiFowdy
Audnana wagldinaluladfdialunssuiunis
LF8UNITADU TUVINAAIEAT AIBUAY 1
(Quantum Mechanics 1) lasun1seenuuulng
MEULL‘U‘U Active Learning N1UNSEUIUNT

Weug tuvesiseunaua 1y (Flipped
Classroom) 913 URUUNITABULALADANT
Uss818 (Lecture-based Learning) 1@ e
Ynfnwiazis ududlen1svuiflovssensy
dramth @adunisdearsmadien venian
auSeulaglilaadnsnuinenaiu 6 dalus
ANandn 3-0-6 veantlein) an3eual
w¥ondouviAanssy Quizziz Arensdunm
aulauagnageuauidlafiugiu fowdng
Aanssulurfoaseuiildluau (Worksheet) 18y
fignuiadutuniielifaouannsaiidung
nazynneinuinAnwsiengy Wevinnsaou
LagsnN1sedvsieatung unuluulaeds
NANWUIAA Zone of Proximal Development
294 Vygotsky [1-4] Feaanuiifunsldiaanau
3 §alusedUavinnundn 3-0-6 veanuled
#3183

il slugasuvesnisissunisaouly
sednd Femsuszgndldineluladnnsfius
d1ud@ (3D Printing) Tun15a3 190 UUT1894
WarfTund u (Wavefunctions) vit 8% 2819
WnAnwId@10150L9 9 AUNINYBIENN1T PDES
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[5-10] wazkansznuandeulaveusldogig
FaLau uena1nd luaui @ udd (Semi 3D
Worksheet) g n1i131 91 a4 261w n @ nwn
a1u15a1d ouleeilas Tugnsuednnssnausu
e durauludedndandflans W Tulueu
aavine WnAnwidelasuneunungliaing
wuusansilsitund uresnuoIuaIaeile
saulatl Wy CalcPlot3D ipsanuuumasium
Tunaaudafiuanmginssuvesilaiduadulu
JEUUAIDUAL

1A
—

sUn 1 mslddeluma 3 fiAeaeuLTed
Hybridization w®3A5UBU [9]

fladdussuednnsanay dadunum
dagylunisesuivanuiaslussuvaniis 1u
nildluidefiin@nwimuinendian ilesan
Foslisnudladendaaiandii oty
PDEs 4agN153tA51emdann nsdnnalulad
nsHuauds wazfanssunisiseus wuy
Tneudatasananududeuneaion uas
atfuayulin@nuaninsadoulosuunanls
Badu

nsFeunsasugunuulmid lidesds
antaIINAIUANAAIANSVOIUNANY Wi
novawesdmueveIumInedede iy
mswanMsEoudlivnsaniuanisTui 21
Tnguiunisannisussens Wun1siSeusuuud
dus uazUseilunanisiseus luaninase
WowFouin@nwilinieusenianiously
JEAUEUalaNYeINTTYINNLBE 1T

CMUZ

2 WaNNATaUARULATAITEBNIUY
2.1 WeaniAsaungy

ludvnadmidns AIpusy 1 (Quantum
Mechanics 1) 1t mun e oas19m 39114
ugruvesnamansaoudy lasd1edsain
9&e Introduction to Quantum Mechanics
(2nd edition) Iae David J. Griffiths & ai awn
luseglviaseuaquaIkINTamsdaUsEN
wilslud TnoBuAuInNISANIAUEIEY
Wi Tund u (Wave Functions) baza21
NUTLY UUIA1U U192 0w (Probability
Density) ioSunedemnuduiussyninsaudh
auqmmt,azﬂﬁ'u PaeAIUNITUNR
(Normalization) sesilsrtundufisndudmu
NTIATIEANNYATN

Mnuiomeziauseluduwnnndes
Am1AnTe (Expectation Values) & v unis
AuIAaE BYe9N15TAAIEe 1 Tussuy
Areusu udansdenlestundnmsanuly
WU UDUIDILELYULT T N (Heisenberg’s
Uncertainty Principle) st undnnisddai
wWudsednialunisinaudde 1Wu d1ums
wazlLusy

LﬁvamsTamamqwﬁmmﬁﬂzyjmaaamu
g7 (Eigenvalue Problems) & a1l gada sy
nIsUIAIa NEUELanNIzuasW an Tu
ANBULLANIZVDIANNTUNITANL 9 LYU A7
ALtun1Tlgesdiisu (Hermitian Operators)
Faferdostunisiaaimieanienin wagnis
a9 ad Tund uludaidsnaius (Hilbert
Space) 7 A ANV Ae0T Inues ia
(Orthonormality) wazaansadeudunissiu
Waduasilandugiu

drudnluve951839198na 10998 NN T
Augrulunamansaioudy Wy ndnnis
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% auUvl'u (Superposition Principle) hagn1s
g U v0eWan Tuad u (Wavefunction
Collapse) aoAAUAITUE UNW US VDG
ATLE UN1S (Commutation Relations) ha e
unuamaesnuly wyusunt aluluszuy
AIDUAL

luarunisuszgnald iWeniaznanida

6 v 6

Ugymvedndvisuodndatiug (Infinite Square

[

Well) hazusdngaia (Finite Square Well)
Fuduuuuassiuguiidilidndnwidle
wgAnssNveseynAludndAuananaiy suds
mﬁmeﬁamuzﬁlgﬂﬂ’uﬁmms (Bound
State) Waz@n urdasy (Unbound State) lng
lduwifnvainseuadagiuuaznisasviou-n1g
d@3n1U (Reflection-Transmission)

fefian iomazdignisudaunismise
Aasesluauli@ (3D Schrodinger’s Equation)
IngldinaLanssnan (Spherical Coordinates)
LaTNITILATIZ T A TUAS UL UUNTINAY
(Spherical Harmonics) @ st usingudmiu
nsfnwsruUiSaunsluliRTigay

i emitanueldYunisesnuuuit ol
AAARBINULLINIITDY Griffiths wazUsulu
Winngaunun1sissun1saeuluui unves
winInedededui lnemilstennududuly
n19v8 oulesanudlansadamians was
Handideuusssuinmeiuegnadussuu

2.2 N1999NLLUUNIT6U

msoonuuuemluTeiiuntsSeus
WUU Active Learning Wiaduasunisiiaiusay
wazaudladedn Tnefuumeddays:
2.2.1 Flipped Classroom inAnuviiale
UST818WALYINNANTIN Quizziz hUU Guns and
Shield Mod AeuBududey ewieunu

CMUZ

NIDUWALHTIVABUANUIN AT DIAY  AILER
Tugun 2

Tl fPQO‘ Clessroowm

ctivitics

@v«”? V\Z,,

UM 2 N1sIANTSSEUIULTBASEUNGUATY
(Flipped Classroom)

2.2.2 Step-by-Step Worksheets Tusrud
sonuuutdud uneumuuuIfAn Zone of
Proximal Development (ZPD) T Unu1"
draglunisdreliiin@nernmuyinyenis
Aagiegradusyuu wwiAn ZPD 1unis
¥ "ufliFous Teeyszuindedidndng
annsovihlddhediesarafiannsaviléae
AaBImMAeangaeuniaiiousauiu Tuny
Tuwsazd unouisgnoonuuuliiiuaiy
Fudoustireadurosly Inaangluimded
FUgou LU N1SLAANNITLTI0YWUS ¢ o
( Partial Differential Equations) W@ g n1 9
AATIZATIA LAY

Aanssululunusudunisihumfndeule
29ULUR (Boundary Conditions) ulglulleynn
334 wu melesenilaitusduluvedndans
1@ (2D Infinite Square Well) n3a#sriusns
Nollnlanssnau (Spherical Harmonics) Tudif
auild dnfinyivinauatglanisguasgng
Tnd¥nanoransdgaounay TA Geimi iy
"fea8” n3e "Scaffolding” lun13d wuzuu
ansuit il owndnwinuainuianie
msldmeussminsindnwuazdasulusuuuud
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YIYAAAUNAARUIINLL 8NN TUT U Uag
nsrAulntinAnwiseusiunsasievi

Zone of Proximal
Development

b
Current
Ability

Ability
+

Assistance

gil‘ﬁ 3 Zone of Proximal Development

fauandlugui 3 luaaves zpPD lu
Aenssuduanddiifudsnsutdumududis
Sy ditelinAnwannsaialamudnenn
YDINULDY UAZAIUITOLATEAUAINLTILATA
dafivinldieautismdelugmsildeg
w09 § 9 redwasuntud ulanas
ANaInnsalunisuAdeynivesiindnwilu
sveren Aanssuanideliindnuudile
o ldEnds waranusniluyszgneldly
Usund u 9 vesnarandaisuduldegid
Uszansam aewfiolifanssusanarnduly
pegiisEangam lunulalimseenuuudiagy
7 4 lnvazdevnewaUdlng quailondu
fupoudes Weliiaeunas TA ausamyn
Afndalundiazngulding unndiainlang
wuuiniidanueinluneedineanswaz il
5940 (Guidelines)

Worksheet

Uil 4 Format vhlveslunudifimsesniuy
Tinsudstunousnedusuqiiedosnou
wUdndnsuasusaglandiiiontsinnalag
919158uay TA Wiolnsest ZPD vesindnu
TuusazauiEY

2.2.3 Semi 3D Worksheets and 3D Printing
TuruisauiAfinaunaIunsyawuazlumad
fiuiaudd gaunanld i evreliind nw
annsasdenlesilsidundunazauunsifomss
nanfunsuidamiludaiaas uonaini
Undnwndslaeonuuunasfniileituniuves
nutaslaeldias osile CalcPlot3D il oadns
LLUpﬁwaaeﬁﬂ“’Uﬁaqlﬁ F95UT 5

" 3 Ry
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sUN 5 Tunuuuuie 3 @8 wae interface

198909 Calc3D NunAnwlslunisesnwuy
waztulunailsnduadunouvin 3D printing

2.2.4 AMSNAILINESLB I afAEaAs Tuau
maa’augﬂaamwu’tﬁgqLﬁumimmuﬁugm
adlnmansisndu 1wy aunndeoyiusund
(ODEs) N15594L89L& Y (Linear Combinations)
Lazaun19.0usiusy ey (PDEs) 1l ot ele
TnAnwdanuiulawazaunsadonlosuunin
NeAmaA1ans nuNdndnlausulaeg 19l
Usgdnsnn Wnunenanuesniseeniuuly
suwmani A5l FInAneIMUNILLL ov7
adlnaansiienaduluainmassuiniiugu
(Prerequisite) fiaundnil Inewuanizdud
nPusensiSeualausy
Iumué’ﬂwmzﬁ"gﬂ%’mﬁlﬁumma‘%mﬁ
agjuamﬁwwm 1A, widaudAylunis
anusaMITR "AwNIaNIeAEinAEns" fidn
JuguassadrAgaanisiseuivasindne
n15nunIuNLluauluuilassas198 1%
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Enhancing Intellectual Property Literacy: Al Integration in

Undergraduate IP Management and Negotiation Instruction
(Course 888232)

Dr. Phillip Freiberg, ICDI, CMU

Abstract:

This report details the strategic integration of artificial intelligence (Al) tools into the
undergraduate course 888232, "Intellectual Property Management and Negotiation in the
Digital Economy." Recognizing the complexities of IPRs and the challenges of fostering
negotiation skills within a diverse international cohort, this project focused on leveraging Al
for personalized formative learning, targeted feedback, and streamlined teacher preparation and
analysis. Comprehensive evaluation data, including midterm and final exam results, and student
feedback, revealed improved student comprehension of complex IP concepts and analytical
reasoning. While the teaching methodology emphasized active learning, flipped classroom
pedagogy, and Al-enhanced practice opportunities, strict adherence to the course policy
prohibiting Al use in graded submissions was maintained.

1 Introduction

ICDI, CMU  course 888232,
"Intellectual Property Management and
Negotiation in the Digital Economy,"
addresses the intricate legal and strategic
frameworks of Intellectual Property Rights
(IPRs) within the dynamic digital economy,
including IPR management, international
protection, and negotiation of trade and
business. With a diverse ESL student
population, key teaching challenges
included promoting sophisticated legal
reasoning in IP contexts, ensuring clarity of
complex I[P terminology and negotiation
strategies, and  providing  scalable,
personalized feedback for analytical and
practical assignments.

This project was initiated to integrate
Al tools into the teaching workflow
primarily for formative student support,

teacher preparation, and efficiency in data
analysis, acknowledging the course's strict
policy against Al wuse in graded
components. The report draws upon
detailed feedback, midterm results, and
final exam analyses to refine and validate
pedagogical approaches.

2 Literature Review

The rapidly evolving landscape of the
digital economy, characterized by
exponential technological growth and
shifting societal paradigms, necessitates a
re-evaluation of educational approaches.
Traditional curricula, often focused on
factual knowledge and didactic teaching,
are increasingly deemed insufficient to
prepare learners for a world undergoing
continuous disruption. In response to these
pressures, international  bodies  and
educational thought leaders advocate for a
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shift towards a more skills- and
competence-based curriculum.

Competence-Based Education in the
Digital Age:

UNESCO-IBE's 2017 educational
white paper, "Future Competence and the
Future of Curriculum," serves as a pivotal
reference for curriculum transformation,
synthesizing work from various
organizations and drawing expertise from
innovative university education
departments and member states. This
framework distinguishes "competences"
from mere "skills" by defining them as a
"unity of skill, knowledge and disposition".
Unlike technical skills, competences
encompass ethical, physical, social,
intellectual, cognitive, spiritual,
interpersonal, and intrapersonal
dimensions, aiming to develop individuals
who can be trusted, make decisions, and
positively impact their environment and
others.

The 2017 study identified seven key
competences crucial for future learners:
Lifelong Learning, Self-Agency,
Interacting with Others, Interacting with the
World, Interacting with Diverse Tools and
Resources, Transdisciplinarity, and Multi-
literateness. The integration of these
competences into the educational system,
through curriculum design, assessment
structures, and role modeling, is posited to
foster greater participation, freedom,
productivity, peace, inclusion, and
planetary renewal. Projects are highlighted
as an '"appropriate way of assessing
competences," given their authentic,
situated, and personal nature, preparing
students for life beyond examinations. This
competence-based model allows for
flexibility in recognizing learning across
multiple settings, beyond formal teaching,
and encompasses knowledge, skill, and
attitude as essential dimensions of human
experience.

CMUZ

Critical Thinking in the Age of
Generative Al:

Critical thinking, derived from the
Greek word "criticos" meaning "to judge,"
is a fundamental component of a good
education. It involves higher-order thinking
strains of analysis and evaluation, essential
for navigating everyday situations and
making major decisions. However, a
narrow, Socratic view of critical thinking,
focused on adversarial questioning to
expose contradictions and ignorance, can be
limiting. A broader, more humane
definition of critical thinking is necessary
today, emphasizing intellectual traits such
as humility, courage, empathy, autonomy,
integrity, perseverance, confidence in
reason, and fair-mindedness. This expanded
view encourages discussions, common
ground, and the construction of knowledge
over conflict and destruction.

Generative  Artificial  Intelligence
(GenAl) presents both opportunities and
challenges to education and critical
thinking. While some express fear of
cognitive decline and human agency
diminishing due to over-reliance on Al,
viewing it as a threat, others, like Conrad
Hughes, argue that Al can significantly
enhance human cognition if used
thoughtfully. Critics like Audrey Watters
and Neil Selwyn caution against the
homogenization of teaching practices and
the "deskilling of teachers" if Al takes over
essential pedagogical tasks. UNESCO also
warns against an "over-reliance on Al-
driven solutions" potentially devaluing
human interaction and social-emotional
skills.

However, the core academic skills
needed in the Al landscape are shifting from
knowledge generation to knowledge
curation. This means focusing on knowing
how to prompt GenAl effectively, and then
for humans to "proofread, polish, embellish
and modify the text". This requires existing
knowledge to critically evaluate Al-
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generated content for accuracy, originality,
and relevance. Therefore, knowledge
acquisition remains pragmatically
necessary, and experts become even more
valuable as authoritative judges of artificial
output. The debate should thus shift from
whether to learn with GenAl to how to learn
with it. The process of '"refinement,
critiquing and improving" Al-generated
outputs can itself be a creative and valuable
endeavor.

The Role of Technology and Deep
Thinking:

The constant onslaught of information
through social media and "endless
scrolling" can hinder genuine reflection and
deep thinking. Research suggests that
prolonged screen time can disrupt working
memory and attention. To counteract this,
educators must intentionally create
conditions that foster deep thinking, such as
asking critical questions, providing
sufficient time for reflection, probing
deeper into student responses, and
encouraging introspection.

The act of reading and writing by hand,
in particular, is highlighted for its positive
impact on brain connectivity, long-term
memory, working memory, and the
development of coherent thought.

Ultimately, technology, including Al,
is a tool whose effectiveness and impact
depend on its use and the ethical principles
guiding it. The problems posed by
technology are often moral, not
technological. Therefore, education must
continue to focus on developing not only
knowledge and skills, but also the attitude
of being a "good person" with integrity. If
Al can facilitate greater access to learning,
such as through automated online tests or
asynchronous courses, then its judicious use
is warranted.

Ultimately our goal, as CMU
instructors should be to evolve human
thinking in conjunction with technological
advancements, moving from  mere

CMUZ

generation to the curation and critical
refinement of knowledge.

3 Principles and Theories

The pedagogical approach for Course
888232 is grounded in:

Constructivism and Active Learning:
Students actively  construct  their
understanding of IPRs through case studies,
workshops, and negotiation simulations,
moving beyond passive reception of
information. Student feedback highlights
appreciation for real-world examples and
interactive elements.

Bloom’s Revised Taxonomy: Learning
activities progress from foundational
understanding  (remembering core [P
definitions) to higher-order thinking
(analyzing IP infringement, creating
business  presentation  pitches, and
evaluating negotiation strategies). This
progression is supported through lectures,
quizzes, discussions, and  Al-driven
practice exercises. Midterm and final exam
analyses confirm testing across theoretical,
practical, and essay components.
Metacognition and “Learning to Learn”
Models: AI tools offer personalized
feedback loops and self-assessment tasks
for ungraded practice, encouraging
students to reflect on their learning
processes, particularly in  mastering
complex IP terminology and analytical
frameworks. The importance of developing
"brain power" through reading and writing
is emphasized, rather than reliance on Al for
graded work.

4 Learning Innovation and Teaching
Methods

The course employed a blend of
traditional and innovative methods,
carefully integrating Al to enhance learning
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and teaching efficiency within the stated
policy.

A. Al in Teacher Preparation

Mango LMS: Utilized to create structured
weekly lesson plans, integrate course
materials (textbook, glossary), and organize
submission formats conducive to efficient
data analysis. Student comments indicated
some confusion due to duplication of
materials between the Mango app and
lecture slides.

CMU's Mathew Al assistant: Preloaded
with IP-specific textbook materials, case
law, and negotiation frameworks, Mathew
Al served as a valuable co-instructor for:
Developing complex IP case prompts and
negotiation scenarios for in-class activities
and ungraded homework practice.
Assisting in the creation of comprehensive
grading rubrics for group projects,
presentations, and essays, ensuring
alignment with course objectives on IP
management and negotiation analysis.

Generating varied quiz questions for bi-
weekly assessments.

B. AI in Teaching Activities
(Formative and Practice Focus)

Mathew Al (Formative Practice):
Students engaged with Mathew Al for
ungraded practice tasks. These included
submitting digital responses to prompts
focused on IP concepts, analyzing
hypothetical infringement cases, exploring
ethical dilemmas in IP management within
digital business models, and simulating
negotiation strategy analyses for licensing
agreements. Mathew Al provided instant,
personalized feedback on these practice
submissions, allowing students to refine
their understanding and analytical skills
before tackling graded assignments. This
tool was explicitly used for [learning
enhancement, not for generating content for

CMUZ

graded work, as clearly communicated to
students.

ZipGrade: Employed for efficient grading
of bi-weekly, non-Al-assisted quizzes,
providing instant performance tracking on
core I[P knowledge. Student feedback
indicated issues with quiz frequency ("very
tiring") and format inconsistency (paper vs.
digital).

Other Learning Methods: In-class
regular short quizzes, in-class case-based
quizzes, homework assignments, podcasts
for each subject, and summary
pages/glossaries on Mango were all integral
to the learning process. Group project work,
including written reports and presentation
pitches, was a significant component.

Al for Podcasts: Gemini NoteLM was
used to produce scripts for podcasts, and
11Labs generated voiceovers, providing
students with audio summaries and deeper
dives into subject matter.

C. Al in Assessment and Evaluation
(Teacher-Focused Analytics)

Al-Enhanced Formative Practice
Analysis: While students were prohibited
from using Al for graded work, aggregate
data from Mathew Al practice submissions
allowed the instructor to identify common
misconceptions in IP analysis or negotiation
approaches across the cohort. This informed
lecture adjustments and targeted review
sessions, especially for areas identified as
weaknesses in exams, such as fair use
applications, Al patent eligibility, and trade
secrets. Midterm tag analysis showed
"writing" as the lowest scoring area (42%
average), and final exam analysis also
identified "writing" with the lowest average
(48%) among scored tags, reinforcing the
need for continuous writing support.

Automated Quiz and Exam Analytics
(ZipGrade): Weekly performance data
from ZipGrade quizzes and detailed
analysis of midterm and final exam results
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guided lecture pacing and content review.
For instance, midterm statistics across all
sections showed an average of 50.7%, with
writing and general midterm performance
being lower than cases and theory. Final
exam analysis provided item difficulty and
discrimination insights, revealing areas
where students struggled to synthesize
multiple ideas or apply statutes to real-
world examples.

5 Results

Student Evaluation Metrics (aligned
with 888232 syllabus):

The course's assessment methods
included:
Attendance and  bi-weekly  quizzes

(ZipGrade): 20%

Other classwork/homework (Canvas): 15%
Group work and presentation: 25% (12.5%
for group pitch presentation, 12.5% for
group written report)

Mid-term exam: 20%

Final exam: 20%

Overall Evaluation Scores:

Teacher Evaluation: Section 1 (25
students enrolled, 24% response rate):
average teacher evaluation score was 4.42
(88.33%). Section 2 (40 students enrolled,
52.5% response rate): average teacher
evaluation score was 4.06 (81.19%).
Course Evaluation: Evaluation 1 (25
students enrolled, 84% response rate)
recorded an overall average score of 4.76
(95.24%). Evaluation 2 (40 students
enrolled, 87.5% response rate) recorded an
overall average score of 4.44 (88.82%).
Overall, the course maintained a "good to
very good range in all categories".

Quantitative Exam Performance:

CMUZ

Midterm Exam (103 students across 3
sections): The overall average score was
45.6 out of 90 possible points, or 50.7%.
The score distribution peaked at 45.0%-
50.0%. Tag analysis revealed average
scores of 66% for "Cases," 50% for
"Midterm," 58% for "Theory," and 42% for
"Writing".

Final Exam: Multiple-choice questions
generally resulted in mean scores in the 70-
80% range, with easy items testing
fundamental recall and difficult items
requiring synthesis and application. Essay
sections generally saw "B/B+" range scores
for short essays and 70-85% for long essays,
with top essays achieving 90%+ through
nuanced insights and strong structure. Tag
analysis showed average scores of 65% for
"application" and "Cases," 58% for "Final"
(overall MC), 72% for "theory," and 48%
for "writing".

Outcomes for Students:

Overall Satisfaction: Many students
expressed high satisfaction, with comments
like "best of best" and "My favorite course
in CMU like BYU level".

Improved Comprehension: Qualitative
observations from non-graded Al practice
sessions and subsequent graded
assignments, along with high scores in
theoretical ~ multiple-choice  questions,
indicated improved coherence and depth in
students' legal analysis of IP issues.
Students reported higher confidence in their
grasp of complex IP vocabulary and their
ability to "issue spot" in case studies.
Writing and Application Challenges:
While theory performance was strong (72%
on final exam), students showed persistent
weaknesses in complex fair-use
applications, determining patentability for
software/Al, and detailed trade-secret
protection steps. "Writing" consistently
scored lowest in both midterm and final
exam analyses, and feedback noted strict
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grading or unclear expectations for written
answers.

Desire for Engagement: A subset of
students perceived the instructional style as
overly traditional and found lessons "dull
and uninteresting" or "sleepy", requesting
more interactive methods like Kahoot
quizzes and light humor.

Outcomes for Faculty:

Efficiency Gains: Al tools significantly
reduced time spent on developing formative
practice materials and rubrics for complex
IP scenarios, allowing for more focus on
individualized student support.
Data-Driven  Instruction: ZipGrade
analytics and comprehensive exam analysis
reports (midterm and final) provided clear
insights into student performance. This data
revealed common misconceptions and areas
needing reinforcement (e.g., specific IP
types, application of theory to practice,
writing skills), guiding timely lecture
adjustments and supplementary materials.
Addressing Challenges: The evaluation
data directly informed the need for clearer
communication  regarding Al  use,
diversified teaching techniques, and
enhanced language support.

6 Summary of Lessons Learned
Benefits:

Al-Enabled Formative Feedback:
Timely feedback on practice submissions
was highly motivational for students
grappling with the intricacies of IP law,
helping them to develop essential skills like
writing.

Clarity and Support: Students
consistently praised the instructor's clarity
in  communicating  objectives  and
explaining complex concepts, along with
the provision of supportive resources like
videos and real-life examples.

CMUZ

Data-Informed Decisions:  Analytics
derived from Al practice tools and
automated quizzes (ZipGrade) provided
valuable insights for adaptive teaching and
targeted remediation.

Encouraging Critical Thinking: The
course generally stimulated analysis and
problem-solving, with high scores on items
related to  critical  thinking and
encouragement of independent research.

Challenges:

Al Policy Perception: A significant
challenge was managing student perception
regarding Al wuse, with some students
expressing concerns about perceived
"overuse" of Al-generated materials by the
instructor while it was prohibited for
students. This highlights the critical need
for transparent guidelines.

Content Overlap and Workload:
Students noted repetition of content with
Course 888231 and found the frequency of
quizzes burdensome. The workload for
assignments and activities was perceived as
heavy by some.

Engagement and Teaching Style: A
segment of students perceived the
instructional style as overly traditional and
desired more interactive methods.
Language Barriers: A request for more
attention to students struggling with the
language of instruction was noted.
Grading Consistency and Clarity: Some
students felt written answers were graded
too strictly or that grading criteria were
unclear.

Integration  of  Negotiation:  The
"negotiation" aspect of the course
description proved more difficult to
incorporate effectively into the course.

Al Use in Group Reports: A concern was
raised regarding how to check for potential
Al use in some group reports.

HAN159ANTS3EUS 21st Century Learning Uszandnisfinwn 2567 | nguanuninenmansuazinalulad | 84



CMU21 (2024)
Chiang Mai University, Thailand

7 Guidelines for Expansion

Based on the detailed feedback and
performance  data, the  following

recommendations are proposed to enhance
Course 888232:

Strengthen Interactive Learning:
Incorporate brief, engaging activities like
Kahoot quizzes for bonus points, real-time
polls, and short group discussions to
stimulate engagement and break lecture
monotony. Replicate successful teaching
techniques observed in higher-rated
sections.

Transparent and Balanced Use of Al
Tools: Clearly communicate the specific
role of Al in course design (e.g., for
generating practice materials or rubrics).
Provide a rationale for how Al-generated
content enriches the course while
emphasizing the paramount importance of
original, human-driven analysis for graded
work. Set explicit guidelines for when and
how students can (or cannot) use Al tools to
avoid perceptions of a double standard. The
midterm analysis specifically highlighted
that writing skills are crucial and not
replaceable by Al.

Address Language Barriers: Offer
additional supports such as glossaries of key
IP terms, bilingual slides, or short review
sessions for students struggling with the
primary language of instruction. Encourage
peer assistance or dedicated office hours for
language-related clarifications.

Enhance Lesson Organization &
Variety: Maintain a clearly structured
syllabus and lesson plan, including weekly
objectives, quick previews, and reviews of
concepts. Integrate a blend of instructional
media (e.g., videos, podcasts, in-class
demonstrations) balanced with active
student participation. Streamline materials
to avoid confusion due to duplication
between the Mango app content and lecture
slides.

CMUZ

Optimize Workload and Quiz
Frequency: Re-evaluate the frequency of
quizzes, potentially reducing them to once a
week or incorporating them more
strategically to reduce student fatigue.
Ensure consistency in quiz formats (paper
vs. digital).

Reinforce Practical Application &
Nuanced Areas: Given lower performance
on applied scenario-based questions and
complex IP concepts (e.g., fair use, Al
patent eligibility, trade secrets), add more
real-world exercises, case simulations, and
targeted revision sessions.

Continued Emphasis on Writing Skills:
Encourage students to structure essays with
clear thesis statements, supporting
evidence, and references to legal
precedents. Utilize Al for formative writing
practice and feedback, helping students to
develop their own critical thinking and
writing abilities. Provide model answers
and explicit rubrics for essay questions.
Streamline Materials and Address
Overlap: Review the syllabus structure to
avoid repetition, especially with Course
888231, and ensure a better progression of
topics. The overlap primarily concerns
foundational [P concepts (e.g., basic
definitions of copyright, trademark, patent)
which might be covered in both courses.
Future syllabi for 888232  could
differentiate by focusing more deeply on
advanced [P management strategies,
negotiation, international aspects, and
emerging challenges in the digital economy,
while 888231 retains the broader e-
commerce legal frameworks. Simplifying
or streamlining course materials will
enhance clarity and efficiency.

Improve Negotiation Integration:
Explore new pedagogical approaches or
dedicated modules to more effectively
incorporate the negotiation aspect of the
course description.

Monitor and Follow Up: Consider
anonymous mid-semester check-ins for
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both sections to gather more robust
feedback and allow for prompt adjustments
to teaching strategies. Foster an
environment of consistent improvement by
sharing evaluation summaries with students
and explaining how the course will evolve.
Future Exam Refinements: Consider
using SEB (Safe Exam Browser) with Ms
Forms and ZipGrade online for exams to
save paper and ensure fairness for students
with illegible handwriting. Students should
be instructed to indicate the number of the
written question they are answering for
better analysis.

8 Discussion of Funding Type (Type Al:

Active Learning & Evaluation Focus)

This project exemplifies the goals of
Type Al funding by:

Implementing Active Learning:
Achieved through Al-led formative writing
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FJasuaraiadeseulaiioduasuarlidaya
dmsunsatuanubiindnwladuaimdoya
dadudsafuidonluumisuiiauls uas
wistumminunesussulatl msldimalulad
Tunsifeuy dasuazdamidleduuun il
ns¥R UNITITeUY WU N13eAUI18dn N3e
Aanssudifesnisnisnevaussniindnw uay
Aseerannde (open-ended questions) [3]
Ingr{@euazoanuuuianssui dedldnisdn
fisiedt Wy nsdadinundalidndnyiney
lngldmnuAnaieassd vinliin@nwundiusy
warfinnsanyuNosiunneneiy deduasdiuld
TIULUUNMTIEUSUUU asynchronous learning
Tudnwazdhivsudaianudangulieiu
HiSeu weigansed uliilin active learning waz
nsfidausauvestindnuvisludureanisseay
ANAR N1SURUR wazn1slidiusin viliie
madeuiidanduasindanniy

2. M3FeuiuuuAnYasiv funuulng
INALA UNTEUIUT YN 356413
weluladdnmiiemsduiugludniiasugia
welasunisatuayuuInalunIAnIsAE N
1/2567 Tuguuuuves active learning lngajaitiy
ma3suntsaeusunsEeug 3 Sunou Ao A
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ussee 1Ale wazn1sUfURauats Aazeaeli
thdnvdladeiuadiidounnndty waziin
ussqdla uazdensedusoniaiFous uieelsh
aalundad faeudaiud slaviazvonis
Al UALUNITITEUS ABULUY asynchronous
learning fifleudenndesey active learning
¥ asynchronous learning dielwnisiSeums
gaullaudavyg ulaziiauszdniningan
T Fudndne Tnefiazdifufvuenmidenin
active learning lun1ANISAnBIAINA 1D 67
HiFsunieundnwiazlaisous luguiuunns
Soudind@nwansaFeusliaunaniazain
Tag LA U1591uN19I5 BUADULUY real-time
wazthAnwansahuien mstuiindile
mMsiuuunagey wazianssudu 9 ldnueany
F94n15 FUINANw1a101509AN151987 waY
mmmﬁauilé‘lu%’ﬂm31‘7immgamﬁummmmu
TEUUNITTANITNITLT 8ug (learning
management system) Tngld Mango Canvas ‘1'7l|
5995UN19158U3 lugUkUUYes asynchronous
learning 1 nnsiifanssunsadiadlemuusii
nszUIv vdensAnwiady Tnegasuay
a¥19uarsUlnand ownaslu Mango Canvas
dielidnAnviseusasdnialdnasnnan wie
wifusreSueAuTefitn@nwaiuiasinadainy
Anuftuuagnaundusiion q munaifiagainuas
asdenalunsuanudsunnudaiuwaznig
afius1efiand s saudenisiuvunaasuly
Mango Canvas #3elUsunsudu 9 wu quizizz
fndnwanunsovileiilelnsfld Tnedasuas
AN1T0ATIVEDUNALATAARMIUAIUAINTUIVD
dndnwild uenand 3Uuvunisioul
asynchronous learning 1aald Mango Canvas
sefifliesnisudafeuiiteliindnulinais
Yosafidrdny Fafuasiuldiguuuunadous
asynchronous learning agvinlitin@nwtinnis

CMUZ

BoudiegniildursdrnanainnisiBeusneunth
dvgolunansfng 1/2567 uslaziinisiou
msaouifinudanguiiliindnulinis@ne
s uazAnwldnunaivnza Téegne
Usedngamuinndaluguuuuves active
learning LigIDE9LAEN

3. AZLUUN T IUNISUSSRUNAAIAUTY

AANISN AZLUY (%)
1. AMsaaUNaNaNALazUaIenIa 40
2. fAnssuvdanmapIiu 40

asynchronous learning

3. sUnuunmsiaueiidennaosiu 20
asynchronous learning
374 100%

4. wurAanNITUTELUNARIU active learning
Wag asynchronous learning
wwaRnnsUsE R uRa N zaudwiuns
L?Elui: active Learning bad¢ asynchronous
learning axLtfun1slid oy ad ounduifinuen
warYrgduasun1simUInveveullseu LYy
115USELT UNALUUS BT 999N LUUNARDU
soulavuasuanimaiuiindoudoduie et
IdnAnwuinnsiseuiuazidnla nsusziliuna
PMNUNGULAENIANYILAG (case study) Al
Yndnwroonuuunaziaueanaula wazly
UnAnw1vinn1sAnwiwazIeszRnsaane lag
diauelugUiuuveesigunieiale n1s
Uszifiuannnisiidausaulunesuseulad uas
N5UTEEUTNYEAINNSAASLASIE RTINS
mn1uda (open-ended questions) 7itin@nwu
noumauiinesldn1sfniinszii Tagaiuig
Uszillumnudnaulazvana luAIney Ui
a$anunsalnarlidnAnweAusietisaiv
UseLiufi i Lﬁ'aqmmmmmiumiﬁm
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Fiasevuazd eans §an1slduuadanas
Ussiflunamaniuenieavdenadesiu active
learning LLaig asynchronous learning w9
FrpaseanInuIndoun1sisoud i nsedulv
WaAnw1ddiusiueg 19t Usedns nan 69
gonmdastunmsianniinueiiddnlumnissud
21

5. wuaAansigmalulad ICT waznse Digital
Tools Tufanssun1sIau

Mango Canvas tJuSgUUNITIANITAS
L%‘Sui (learning management system) fisosdu
ﬂ’l'ﬁL%‘EJui:LLUU asynchronous learning 9&14il
Uszdnsan laedfiaes i vreliasuuas
YnAnw1a1u150a T un ST ous uagns
Uszillunalaazain wu gasuld Mango Canvas
Iumia%”mﬁaml,l,awﬁﬂqm ftnAnwanunse
Soufidonviuiionarsvieiflowasiansay
A4 9 lanaoaal nsiwuunadeveaulail
lagasuvzasiswuunageulidndnwvinla
Gelafld Tevreldndnwiaiunsanuniu
AuuazUsziiiunnuidlavosmuies Sni
53UU Mango Canvas finslasuuusnlud @i
Prauszudaanlunisuszidiunanazlinaans
stuft uenanilfasuazaialnaiaudniiiu
warmaunduiulunesy vhlfAnnnsuanudey
AU UALAITISHUS TIUAUTENTINN Haoulaz
dndnw fefuaziiuinlg Mango Canvas 1y
iwsesilefifusyavsnnlumsatuayumsiSeus
WUU asynchronous leaning lag@1u15083519
U3381MAN TS BUT T DAy unazdidiugan
fniseuansadidaion Muuunadeu wag
waniasuanudniuiuidiiew q Idauazaan
dealinsiseusiiusedniamuaznavauasie
AUABINTSYRLTEUlAR
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6. NAIIULAZHAANS
Tun153ANISITBUNITADUAILWUING
active learning $21AU asynchronous learning
fn1seonuuuianssunardenisisousiile
daasunisiidusmvenindnuiuaznisiiousd
faveju nednanuuasnadwsfiddey dail 1)
Jnledomaisunsasulieansdaniianduas
mMsnasniton finmsdniialedensaeuitely
Unfnwaiuisafnwiainus lanienuiesniy
nanfiagain Inlefananngninansiluszuums
§an9138u3 Mango Canvas #9vagliindnun
annsanumuienldegisaidos e
dlauaganusiulalunszuiunisufuiasa 2)
msadauarltinesdledanirvndlunisFou
nsaeu Liun1sysannsiai sadieasadng
unSgulunszuiuiv rwliindnwlaiseus
wagflniinuensliiedeadesanirandluuium
vosmeluladdanmiitensduiiug defedunis
Feulaseninamquidunsufuaataegiad
UseAnSaan uag 3) M9iSeuilleindiunisas
floufuRess dndnwldilenmadanatunouns
YUIT U NM3ala Wusy naenaunis
Anujvaluaniunisaiaods Javensedunis
SEuFLUUIAINT I Wawwinyen1sAndns e
wagnguAdunsend msun1sinauluane
TGN 1NUUINIAINE 17 WnAnwila U
Usvaunmsainaidoudiivainuats diluguiuy
soulaiuazUfuRase dednaiuannudilaly

aa o

ey uaznsseusedredsdulugasava
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UKISNYasIEe v KU

! AcusinusAEns anvidaomansua:dadin

n1sdans1s10a
uatnNISWavtnoy

sua i 2 nsaeuldiaTetledans1vnig B

Ns:UdudY1 356413 i o
inaluladdonwiwonasduwusiudasiAsugno L'f]UﬁI'JUWﬁ VD9 Lﬁ@'ﬂ'ﬂu ﬂi%‘UTLﬁﬂﬂ

Biotechnology for Reproduction in Economic Animals

sUand 1 dreteidledenisisounisae
N19568M3T19190 WAZNITHANLT 83 WnANYI
ausadnwmauslanasnia lneaddiale
89NI1VU Mango Canvas

sUnId 3 MaiSeusidegn dnAnwildviunis

UfjURasaasisousnisvin
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sUN 4 AMSLAULYAA LAY AITINIZLA 960 DU
YINTNNNY

7. Jymiinuuazuuamensudle
Tun1sannisissuntsasulaelgiumig
active Learning ke8¢ asynchronous Learning il
nsaniufanssurateguiuy laun n1sda
FAledenisaouiioinissaniwniduaznisnay
ey nsldiadeadiedansrendlunisiseuns
d0U UarnIInNTIEuideniIuMIdLnauae
UfAase egnslsfinny wullgmmdnidawasie
UsvAnsnnluniaFoud dedl
1. deywn dnAnwrursauldanisadnassian
WieiFeuianialeldedvasiane ufinialoay
gn9biuusEUU Mango Canvas Lilelanunsn
Seufldnniivnnan udin@nwiuisdiuda
wnwrlunisdanisiaen wareraldeunisisou
sonlvaulivusaionludusey
KUYWAY ArunnsauaI UL
File nSeuadrauunndeudu q ndan1ssuy
dlenseduliindnuinnuidonetisdaiios
Wazdl sy UULINABU (notification) W11 Mango

Canvas wiawautin@nwidusses

§fa v o w

2. gy n1sldinseeiindansrgnindvednin
AunakarIueTsenltlunsinujuR
31nnsiasaiieddndn vinliindnwivnauly

anunsonnttaulaegneinnalunamedy
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wuanansudly wisnguin@nwindunqueee
TumsAnUuR wazdaasenisilnmuiuuen
nandeu ndeunednriilowsuiiuanstuney
nsldiadesdiolasasden Welind@nwmumy
NOULATNAINITHNDT

3. Ugyunr Wndnwivrsaud aduiyila
Aa1ALAG auaINNITFLnaNIsUUA S ¢l
f9n35% active learning wiazdlanaLiunis
M191u359 wenlilainisasiouanuala
(reflection) uagdnarui iy WnAnwiana
AanuAaIALAABUINE LY
wUININISHALY IAAINTSUBAUSIBNq UL DY
n3ensgy A101ulu Mango Canvas #&d4n1s

Funansufuaase ileliinAnuldasiou
auidnla wanidsumudniu uaggaou
aunsansIvaaualavesindnyilaegi
Tna%n

a. Jgymn F1audn@nuilamezifeunszuau
A9 356413 H9110U 1 AY IbAlenanieasng
nsiseslaldunin

wuanensuiila finsysanns Taetindnwm
NSz 35644 vidensuAnlaidoudau
ieliAnnsldusslonianniuayuaiuves
guduinnssunisaeularmaseuslildinniige

8. NMsaAUMENALAZEIRUUNSIY
1NN13TARINTTUNITITBUNTHRULAY
TuuInien1siSeusLg9sn (active Learning)
39UAY asynchronous learning WU 14LUINI4
aanaddudrdyluniswauininug vinwe
Lazlanafvenin@nuilunszuiuivi vty
weluladfanmiiiensduiug Tnslamizlunis
Soufi3esnsdandrenduaznnauiienly
dnliasugia nannsldadledonisiTounisaey
mMsdaiialonisaeutiosmsdaniienduay
ATNANTIBY LAZNITINILNIHIUTZUYU Mango
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Canvas ¥aglviinaudang ulunisisous
ndnwramsaid1dnd enldnruaand
Wnnzauiuaues Mliaiuisanuniukasii
aandrlaleludsdnuand u el Sanud
Unfnwii dnisdsuiflesg1eiede i
maé’mqm%‘mﬂm%‘aul,l,azmmL%’ﬁiﬂiuL%qﬂﬁﬂ’a
Favethadauay

nansi3eugainnsliiaiesdiosants
gndlutuiou maysannsiedesieatdluns
Seunsasulidudielitndnvidilanalnuas
nann1sven1sUssiduaninsslaniudansy
w16 b agradugusssu dnAnwildiseusain
anun15adase dlenagdnaunasdaunnnisly
guUnsal FsaenndasfuuuImg active leaming
Afunsidmiuuasnasdieufoiate

HAINAINTIUNITTEUTHTIIN 11539
Aanssuilidn@nuildifiunasddimsauiunig
UFvAese ddrudaaiunindeuAand swn
fedu dndAnwvuAanisiFsuduuuianumang
(meaningful leaming) uazd usegalalunisg
Seuiroauies lnslamziileannsnidonles
e AvusuNn1vinuasslugnamngsy
dniesugia

9. HAAWSN13IANITITEUS
nsdanisieunisasulunszuinduni
WuN19158U3L893N (active learning) AIuA iU
ﬂ’]‘iL%EJuiLL‘U‘U asynchronous learning) d@wali
Q’ﬁEJuLﬁmmiﬁ’wmﬁgﬂuﬁmaqﬁmmi’ inwy
waimuARfiietestunsyuIunssansiend
waznrsnaun suludndiasygn ool

£%
a =

Usgdndnmn Imaawmamazﬂmaé’wﬁﬁﬂmumﬂ
Aanssun1aifoudlddsd 1) nsidadadonn
anusldegrsdangu nsdaiiidledenisifou
Msaeuidfunsdansmduasnsaniion

LAZLNYLNSHIULNAANBSU Mango Canvas 178
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TdnAnwaiuisaiseus lMnasnal AuaIy
d2AINVBLLAREUARR deNabilnAnyiaiuiTe
nunuilenildegasaios @duadienay
Hladedn waznovauosegULUUNSIEouST
uansnafuesiSeu 2) massudaniaiesile
FuasuairsUszaunisaings n1sldiag osile
dansngnanlunisaeu nlitnAnwlaseuiann
gunsafasluieafou dademaliidinAnwn
ansadonlesesdnnuimanguidunislday
Tuu3unass ManvinuedwjiRuazanusila
Tunsldind esdlomedmunnduasdnenans
uwag 3) MaFeusidegndaasunisiidiuiuuag
AndlAsnest madaRanssuidnAnwlafidiuson
lumsdanauazuiRase trensedulnindnu
\inn1siseuseg1aildiusin Wauvinwenisfia
Jins1ed N1RaraL wagnaieudainnis
UuRassluanrunisallndifissiunismauas
Tuniaauiy Tagsauuda wumnanisaoudi 1y
active learning $21AU asynchronous learning
dwaliinAnyifanisdouiiiands fusegels
lun1siseuimenues wazaunsausuldannus
UUszgndlunsunindnldognamngay Snvia
Fdaasunaifousuuuderilowasdeduluge

aa o

fAINA

10. #3UKNANISIANITLTIUS LUNTEUIUTY
356413 wialulagdanmiNensaunuglugdns
LAT¥END

N159AN15S8U3 lunTEUINIYT 356413
lasuniseanuuulviaennd oafukuINIeNIg
1S8U3LT93N (active learning) WagMSLSEUIUUY
asynchronous learning L‘ﬁaduﬁumiﬁ&miﬁ
wiufiSeudugudnans wavadeenudaneuly
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N15i1999AA1Y3 Iaedin1sysannisianssy
ns3euifslugluvueauladuanisujua
239 maé’wa‘mﬂmi%’mm'iﬁsmislumzmu%wﬁ
wud dnAnvidaudlaludonifiunniy
frtnuglumsiiemeiuas U iRasdldatu 8
Fadafnaushilalunisinnudlussgndld
Tuvsunindnlusuian 4 saenndesiu
Wnnevesnisissunisasulugaf Iiad
Aon1sauEseuliidaiuaiuisalunis
SEUINADATIN

11. AnAnssudszne

12. 1@NA15919949

CMUZ

ALsuvavaUAMAUgUTANTTUNTTARY
wasiioud wazuvminendoidedla Al
nsadvayunulunsandun1swauILug
yensiansSeunsaeuiiiiausiuunea
7 dadugunvuniniousiden (active
learning) $21AU asynchronous learning 9u
Wuuuamned drednaiunisisousonsd
Usgdnsniw uenani §1dsuverounn
tin@nwmneauiiddiusinlufonssunaFous
wazmsiauuIsiana i AnTueg1a
JUsIIU

Chaudhury, P. Asynchronous learning design—Lessons for the post-pandemic world of higher
education. The Journal of economic educaTion 2023, 54, 214-223.

Prince, M. Does active learning work? A review of the research. Journal of engineering education

2004, 93, 223-231.

Karaman, P.; Buytkkidik, S. Teachers’ use of open-ended questions: A mixed-methods studly.

The Clearing house: a Journal of eduCaTional sTraTegies, issues and ideas 2023, 96, 79-

87.
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803401 : nMseanuuulunaanlnnssunienauiiines
n3ldnaunamateantuulumaaaUnenssuduganlenisiseus
WUU Active Learning Lazn1sa3198andna

BUWUN YUDINY Az WY@l FFAuNA

AEANNUNENTSUAERNS WInenduTeelug
239 . EW A.amn .kiles 2.43esluid 50200

chompoonoot.ch@cmu.ac.th, pitchawut.v@cmu.ac.th

JayanszuIuIv uunfne 11 Ay
ussene X1 Ui O Bu seeu X Uy [ Trudin@nun

unAnga

srwauand unisagdideminiaiounisaouvesivn 803401 nseenuuuluiaania
andmenssusnoneufiumes duduivlundngnsinermanitudin anvivaninonssumans
Tnoflitmanefiagliind@nuldneufiunediduedssfoluniseanuuuaniinenssudugs Afaana
Fudouniamdnns nssurunisinan uasnsldanuda TasluniansiSeunisaout n1sdinng
Seuf18a Active Leaming ssaunauiunsisoudifndaduuuy Tutorial Class iunnsnszduls
dnAnwiianunseiieTesulunsdou Wnefmusliindnwdesssyndidennauain Tutorial anld
sosanliiindunusenuuuresiaes uivliindnuldasiuil Wefudeyaemsaniiinenssu
unl#lunisvihenideufoalu Digital Fabrication Lab vesnny saufisnsiFeussedediianiuma
Youtube Fsannsnvilviin@nwmuiunasdousniind fiRdesuedd Snisdaidoyamaily
dalusuiingsanis wazihlUldregenlunisiieunisaeutdse o Wl

AdAgy: Computer Aided Design, Computer Aided Presentation, Digital Fabrication
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uniin

Tudagvu wmalulagdadiale g und
UNUINEIA Y TUNTTUIUNITODALUUNI
a01Tnunssy A aueuulAnLd osd uauds
nszUILMSAoassdnnenssuase aluLds
AN5PONLUU NSA0ENTNAIUANES1IETIA
LaznIMAaRINsiuT Tus1edn nseonuuy
lutnan19@01UnensIUAI8ADUNILADS
(803401) I¢iinsiSoun1saeut uiilensuaues
ABONTSLNTTUIUNITNIIBITNEaUnenT T
AINaNT ImaLﬁumiﬁ'auﬁ’mumﬂﬁi’fl,ﬂ?aﬁa
Aaviatun1sasauuInaesantnenssy nng
mmusﬁa;ﬁaLLazgumaaﬁ'wmﬂwmswhuiuma
w@ilouase nasnaunisdeuleslaniadioudu
1an93998190USEANE NN

Lﬁywmé’ﬂmaqswimﬂiamquﬁyq 17
LLmﬁmﬁjugﬂuLﬁ'mﬁumzmumiaaﬂLLUU
lutnada1dnenssy Wrun1stylusunsy
AOURLADS T 89 8artu Parametric Design
TUaURINITNARUUUTIaD995 90 28 Digital
Fabrication 1@u 3D Printing lasin@nuilad
Tomaldinsesiiolunisadslunaaufifinig
1U5un33 Rhino Grassshoper Lhag N an
LLUUﬁWﬁ@W%W’]ﬂ%B%ﬁﬁLﬁU%Wﬂﬁa’mﬁQ%ﬂ
melunnInedododnl sudunsidenles
ENGLRRFGTAVIT T Lsﬁ'lﬁ’umiﬁauimﬂﬁuﬁ
a3veg10dugusssu

sedni s aunisdaaiulidndnu
YIINTOIAAIINIIINVAINNAIEEU Vs
walulag Tanmans qunIenIn uaznszuIy
Wi nisaandnenssy wioldlunisudle
Tangnseenuuufidenududou Tnaamznis
29Nk UULUADND1A15 (building envelope) i
ansanevaueaztad sulmauiadeng
55U WU wasunavseldss Tneldiad el
A39189819 Rhinoceros + Grasshopper ATUA
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nussuululaseeulvnsatass Arduino lu
NT¥UIUNITOONLUULATNABDIVIIIIUDT
uanand UnAnwdsldiTounsinaue
wurAatdaan1Unenssulugduuy
amad aulna (animation) 17 0 0a15A21
FugouvasuuIfneentuululdwIanarnIg
waoulmegaduseansnm

seenatuidedingUsvasdifiediaus
asmesniadoudlumede elufunnud
wazn1sUR RIS drunisiiaveduneunis
Boud nstuluinadiensEuILNTNITILRSN
N5 UTayanIAALIN N1591ABIRVUTIADY
A28 3D Printing AAOAIUNITIAIINAIIUNS O
Tuns99nluULaEAaDIas 19N UluYvINe
aamsAne seuaiaaududnddalunis
WaurAnenInwesdn@nu linsounanns
ganuuuniandnenssulugaddva

sUnuuuasmsldlumsiseunisaey

nsiFpunsasulusieivn 803401 N9
ponuuuluinanisgardnenssun 1y
AR ILMOT Wudumswauinuwenisly
w3 aafloAdWaLfi on1soenuULLAZN1SHER
lutnavnsanrdaensin layd Parametric
Design tJuwnunanlunisiSeusnasnnia
n13fnwn Weludrunismiuauzvuuy nns
USurdeumuiouls wavnsadeenuduius
199703 aluN1508nkUU lAYaINITALYY
nszvaunsiiiveusendu 7 Tunoundn
ol

n9i38ufiugiuves Parametric Design
Fnfnwis uduainnisiiaanug1la

RANN15VD Parametric Design W1UA15 LY
1U51n334 Rhinoceros S8 U Grasshopper
LﬁaL%uimi(?ly’qmﬁ’ALLUi nsaseANdUNUS
F¥1I1999AUTENBY LATNITATUANTURUY
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an1Unenssun1udeyanaztd oulud
WasuwUasld
nsinufUaluviesuaupeuiiines
TuduiSeunauf i dnAnuldfnnistu
lutnananrUsenssulasldlusunsy
ﬂauﬂamai‘ﬁﬁm%’aaﬁ’u Parametric Design
1aeld Rhinoceros 21U Grasshopper WD
wdn saTalUsunsuin et ostunsiae
aatUnenssy lawn Adobe Indesign, Adobe
Premiere Wiz Adobe After Effects
nsHnUfURlues Fabrication Lab
Tuduidounaufud dndnuildvilang
Frasmanmenin nedeusaifunisria
U84 Rhinoceros Grasshopper AIUANUTEUY
lulaspoulnsatass Arduino lagldnssnzids
Toya YU N1TITA1V0ILAY LAY 1T
anmwndendu 4 snduiiadeaiuauguse
wionalnreaudenens i ead19nns
MOUAUBILTITEUUWUU responsive design
K7 parametric logic
mstﬁuﬁ’fauﬂamnﬁmuﬁﬁa
Taaai Uit §151981A1595 9n18lu
uminedeidodln i oliudeyalfvady
sUuvuresandnenssy warldlunsiuling
audAn1ulUsunIY Rhinoceros WavLln3 gl
i lUNAaUUTIa8999Y 3D Printing
NISHA MLUUAIADIA 18 Digital
Fabrication
WUUTIA0IT Waruiw 1uluswnsy
Aouianes N lunanaseiigmalulad
3D Printing \ MA@ UAUKLUEITZWI 14
Tunaddvafuingass uaziilolnaluinwely
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fabrication-in-rhino/

[2] TU Delft. (n.d.). Computational design for (industrial) designers using Rhino and

Grasshopper. TU

Interactive Textbooks.

https://interactivetextbooks.tudelft.nl/rhino-grasshopper/
[3] Payne, A, &Issa, R. (2009, March 25). Grasshopper primer (English edition). LIFT Architects.
https://www.liftarchitects.com/blog/2009/3/25/grasshopper-primer-english-edition

[4]  UNSW  Making.  (n.d.).

Grasshopper

for  fabrication. UNSW  Sydney.

https://www.making.unsw.edu.au/learn/digital-fabrication-from-grasshopper/

[5]  Parametric House. (2019, January 29). Arduino tutorial for beginners — Grasshopper

[Video]. Grasshopper3D. https://www.grasshopper3d.com/video/arduino-tutorial-for-

beginners-1

[6] Novak, J. (2015, April 20). Arduino + Rhino + Grasshopper + Firefly. Edditive Blog.
https://edditiveblog.wordpress.com/2015/04/20/arduino-rhino-grasshopper-firefly/
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post]. McNeel Forum. https://discourse.mcneel.com/t/grasshopper-and-arduino-real-
time-communication/172749
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[1]  https://youtu.be/XxJK70ISoio?si=gh3ceT7jJdbEzGmh
[2]  https://youtu.be/TUv2RGLDb5E?si=bliVcdFnhaT0-lu7
[3]  https://youtu.be/0dCCmljkirc

[4]  https://youtu.be/GU3nUO_HXyQ
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[1] Guerrero, C. S. (2010). Aprendizaje cooperativo e interaccion asincronica textual en

contextos educativos  virtuales.
https://doi.org/10.12795/PIXELBIT

Pixel-Bit. Revista de Medios y Educacion.

[2] Torres Gordillo, J. J., & Perera Rodriguez, V. H. (2010). La rdbrica como instrumento
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educacion superior. Pixel-Bit.

https://doi.org/10.12795/PIXELBIT

Revista de Medios y

Educacion.

[3] Benitez, G. M. (2007). Universidad: NTIC, interaccion y aprendizaje. Pixel-Bit. Revista de
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[4] Fernandez Morante, M. C., & Cebreiro Lopez, B. (2003). Evaluacion de la enserianza con
TIC. Pixel-Bit. Revista de Medios y Educacion. https://doi.org/10.12795/PIXELBIT
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Extension. Daya Publishing House.
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Edlition). Peter Lang.
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University, 2023. 17(3): p. 86-102.

2. Chodkowski, N., et al. Active learning strategies for biodiversity science. in Frontiers in

Education. 2022. Frontiers Media SA.

3. Mcleod, S., Constructivism learning theory & philosophy of education. Simply Psychology,
2023: p. 1-15.

4. Lampe, D. Testing the knowledge on spices and herbs acquired with learning by experience.
2019 23/5/2025]; Available from: https://core.ac.uk/works/60974930/.
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https://cultivate.caes.uga.edu/herbs-spices-and-medicinal-plants/index.html.
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Fluvial Geomorphology
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Critical Thinking before Class

+ What kind of fluvial geomorphology that you've ever seen?

« Can you classify types of rivers associated with Landscape?

* What happens to rivers if a landscape is impacted by tectoni
and climatic forcing?

* What is the influence of geologic structures on rivers?
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[1]

Bonwell, C. C., & Eison, J. A. (1991). Active Learning: Creating Excitement in the Classroom.
1991 ASHE-ERIC Higher Education Reports. ERIC Clearinghouse on Higher Education, The
George Washington University, One Dupont Circle, Suite 630, Washington, DC 20036 -
1183.

Thongkoo, K., Panjaburee, P., & Daungcharone, K. (2019). Integrating inquiry learning and
knowledge management into a flipped classroom to improve students’ web
programming performance in higher education. Knowledge Management & E-Learning,
11(3), pp. 304-324.

Lo, C. K, Hew, K. F., & Chen, G. (2017). Toward a set of design principles for mathematics
flipped classroom: A synthesis of research in mathematics education. Educational
Research Review, 22, pp. 50-73.

Hurtubise, L., Hall, E., Sheridan, L., & Han, H. (2015). The Flipped Classroom in Medical
Education: Engaging Students to Build Competency. The Journal of Medical Education
and Curricular Development. pp. 35-43.

ANDIg TuA (2563) N13IANISLSHUNITABUKUU Active Learning wa Flipped Classroom lu
N3¥UINIYY 206207 L5UIAEATLATIEINTIHU. T1891UNELATINITHLATUNITTIANIT T U LU
ARSTUN 21 Usyandnsinen 2562 unninedededlng, weh 117 - 127
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Crafting Smart Ideas into Smarter Products.
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sjaiuluimnudadu msuaumalulad wagnisadisssaunsaifidaundniugdld s1e3u n1s
ponuuugRamnsIudomeluladidvia gutunsieuadunnudilaluunumueanaluladndviad
f5vinadonsrurunisesnuuunansasigramnsaulugatiagtuazounan KunisiFeuiiu
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TUFIVBITLUUAIVANTIRTEY MIUTEENAldUlUIUNINRBNWUUARYTA NMsas1esuwuy Tdaudenis
Annpiunliumavasuidaneanaluladilomsundnfasiogsdsdy

lasanugaevesseIniinAnwesnwuundniunsaaseenelasy “Beyond Living, Better
Life” Tagtdunisysannisinalulad 1w loT, Al, szuudnludd LLazﬂfliL%aMaSﬂ’ayja LW RN
wanfusiiannsnsnszduaunmTinvesl ity filudunsdueyg gunim madhis wagnsld
udivgaan

INNTLUVINMIEEUITUGTRNS dndnwlaimuivinuwesiumiufnasieassa n1sAnldessuy
LAZN1500NLUULA BxYwE (human-centered design) Aaug AunsUszgndldinalulad denald
annsandanauiinevausrenudesnisiulansuianldegiavunzaunaz sy eavviou
wnltfuvesnseenuuundndsigaamnssuluswianiliifsausiuanuamenamiefladidunisly

Uil widaeudeulesiudeya Feansiugly uavduasuamunmdinvesdenulag iy

Andn uiy,: Industrial Design, Creative Technology, Smart Product ...
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(Active Learning) Taelun1swmuin1sdnnis
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nan laun:

CRAFT INNOVATION
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“@IUUTNET 198 55A (Creative Lanna)” Lag
wansfnen NTeINsoenuUUTIouleesEnIg
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Driving the Future
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AALATWAILILUY 31809n1580nLUUTUUSUY
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Smart Product Design
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Learning ﬂﬂﬂdj [1-3]
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Learning ngufilitiunsigigeuiiunumdug
“a¥19” AU HuUsEaUn1Taluagn s
Ufduniusiulan Wliessutayawuu “ane
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11 (Driving Question): “ARILBBNRUUTYUY
Mobility 71 tnu1g A v aululaneutanls
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3.3 1as9n159 3 Driving the Future
Smart Product Design: Beyond Living for a
Better Life Ta54n191 Hqns/snsouil o
nAnfussansesTinauneluladaadodiu
n1508NUUUT RovauetraAd Ben15lY
FInUse3717u Ingy Ll unIsuNITEAUA AN
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tinAnulfiZoudinunszuiunisesnuuuiiviiy
Al dugudnans wiouasdeujufaseniy
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%39 Persona Analysis

YUADUN 3: N15DBNLUULY BIAY
(Preliminary Design) @5196 Wl UULU 046U
(Sketch, Wireframe %58 Mockup)
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a Better Life” ¥ilydn@nunleandassuu b
LNE9BNLUULN BAINUINUNIDWINTU WAL
AMNMEIN TudlFeg 9 (gua1m Anuvaensie
AUAZAIN AIINEY) FUUAYUNITYIUINT

CMUZ

vrue1dns (Interdisciplinary Thinking):
lassnsiildalenaldundnwidsveneld
AIUT AN IATUTAINTTU N1TBDNUUY
N13981A UazngAnssuaans Ugnieiauai
AUUTANTIULN 9d AN (Socially-Conscious
Design): Wn@nw1lam4A1010797 “HaN N a0
U a 1 Yaa ‘Ng o U ”
Paasvzaztslitinfvudmsulas?

4 wamsiseus

nMsUszdiunaniniouluseisign
gonuUULLiolfaenAday 535U RveINTS
L“?qul,%ﬂa%”lﬁaiiﬁ (Creative Practice-Based
Learning) Tnenuit s n55UUASAA was
NAANGUDINITRBNLUU NelANTauLUIAn
Active Learning Wa¢ Project-Based Learning
fdaasulvg Fousfunumddylunszuiuns
ISEUVDINULDIDYIUTIATY MTUTTLTUNALYTS
bUUN®AUY (Mixed-Methods Assessment)
Usgnoumnie n1sUseLdunalg suSuned
(Quantitative Assessment) LagN15UTELHUNE
Lo 9@ a1 ( Descriptive/Narrative

Assessment)

4.1  msUsziuna

nsUssidunalusieFond 140 e
Performance-Based Assessment kg Rubric-
Based Evaluation laguusdnaiungiuumni
asRUszneunsUsziiu Andudesas fadl 1)
wuU e (Exercise) $o8az 20 2) 11uil
UBUNUNY (Assignment) Sowaz 40 3) 1A5997U
(Final Project) Soway 30 Wway 4) NsiaIusIu
Waen13LY 15 24 (Participation and
Attendance) Seag 30

woNINTLGIUTTITUNANIUNTOU HANTS
YU AUNTBULINTFIUNNTANYT TQF (Thai
Qualifications Framework) +%'W A3143
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(Knowledge) i nwen197 yayn (Cognitive
Skills) A5 TY 9585550 N3l aIuT Il
NITUIUNMSITEUS

4.2  deyaihiwnllunsusziiunae

lus18797 N1500NUUURAAINNTIUA Y
waluladndna tolunisuseidunaludnug
ToYATIUTUIN WAZITIAUNN ol

FTayaulBeusuan Usenausig 31U
NAIUIATIUN VaIUNAN Y I ULARLITITD LU
CRAFT INNOVATION, Driving the Future,
Smart Product Design Awuuadss18ianssy
(Wun1sU, NanssuluredSeu, nsunaus)
FrunuadslunsdisinAanssy welureasou
LATAIAEUIN LAZEATINISIINTEU LAY AN
ATIRNDLIAN

FoyauiBenann Usznaudie tAeaiy
WeAnssuN1sTdtusnvealndnwilunis
M9UNA Y wagN1TUNAUD HAURULUUT
nainvatekasdaunIn vu vl L,
Mobility Concept, Smart Product wegn@1y
Rubric Tuumazlasang

5 @3l
51  umSeuiilasu
nsdamaiSeusluseiniasieulfifiu
FU4UINI9 Active Learning 711 unisasile
U UR 93 luuT UNUeIN1508nNUUUNE S
Swiuwmalulagfdiadunsaduasuyinuesau
f1uveIlnAnuilaeg 19 lneaniy
ANNAINTTALUNTISANILATIEY DBNUUU WaY
dauesnulfnegwduszuu finwenisvinau
Fautu enelunquuazluviunsening
TAUSTIN (CMU x ECAM) Aanuansunsalunis
Tmaluladlu o (WU Al, 10T, 3D Printing) Tu
A5EUIUNITOBNWUY UM sufid1fafe n1s
a$e “Audt” Wi iSeulddsasslunisan

CMUZ

nnael Lagasviounalunszuiunsseus \u

[ A o

Roulvd Ay Ny iisoulidiusiunazidnla

<

U =2

Waunluseauan
5.2  LUININNISVLIUNA
INNITIANITHI YUNSEDUVDISI8IVY

¥
=1

A11190708 A UL USRI RLLRL LA eI T

[N

Ao we18lATIIY “Smart Product Design” T
Wurdamesanusiudiesening dn@nwl -
YUYW - AAIMNTTU hasnanaulnaIu
Undnwilasunisandniimsniseanuuu
HARA MUY UTLUINIINITABULUY PJBL +
Technology-Enhanced Learning lﬂisqﬂﬁﬂﬁzsjj
Tusneindu 1wy nmsesnuuuiilorgseny wie
AseonLUULTsdiny Wainnisuaniudeuly
sefuuudliiduud iy Tnodeusefy
LA38ULUNINYREA1UN1TRBNWUUTULBLTY
wazglsy
53  Jgnuazgudssa
wdInsadulassnsasidululuiianig
Af wafnudosiauisUsznis laun A
WANA19A U nYenalulagvesdndnul Ul
naudsliduiuiunislding eadoddsia 1y
CAD, Coding, %38 Al Tools vilnmasldiianlu
nsinfiugrufiady fos1inveamineins
W auazgunsal lnslanizludumeunns
aSadunuuildinalulad wu 3D Printing %3e
yadidnnsedind uazAuvhyefunsdoas
TruTwusssy tulasinisaiiusud edu
fnaUsznd deunendedaddinatunnlunisvi
AU INAY

6 n1safUTIENanNUTEANNU

nsUfuasuRanssumaeud iy
WUU Active Learning Tusie3e nnsesnluy
gamnssusemaluladfdsia ldiandsnns
WE suulated 19 vea At alusedu
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nsruruMsSsudnasvinundvosii sadeq
Tnglanizegned sluaulasaniamdn loun
CRAFT INNOVATION, Driving the Future, Uag
Smart Product Design %ﬂﬂuﬁuﬁmiﬁauiﬁ
Ualemalvidiseu “Anase a5 uavazviou
93¢ Jisunauanteanvemun Tl
WW1U0INAY WazaIuITneSureIunKa
Jewdsnseenuuuvosmuesldogisdniay
Tnegaouldiuasuunumann “gaeven” 1y
“fSrunsanuazaIn (facilitator)” uay “fs
Many” dedamalinszuiunsiiouiidaning
wagdnd sundu nisifeusuuy Active
Learning 13 uleniaii vinlwasd o U UA 23
Faurnnsdunt poNLUU NAABY wariaue
Faunneineann1si suuuuussens 1denles
nu A uni19lgruase laganazlunisg
9eNUUUNARSNeiTIA BT aiuTInUsEdTu
y3oowan yhlsvouSeunatedu “Aufiuvs
n1saseassAuazaass iuniswmIeuaw
w¥eulinAnwndutnesnuuuiidnlouywd
walulad uaslanfiuAsuudasegnasnim

a

7 NaRnssuUsENA

HAnvivevauAn AUGUInNIIUNITaDY
wagn1siseus WnnInedeidesinl (Teaching
and Learning Innovation Center — TLIC) ﬁiﬁ
Tinmsatuayuyulunsiauinisiseunisaeu
d1SUT18791 N158BNLUVRAAINNTTUA Y
welulagiava faduuseiuindouddafiae
ABN1300NKUUAINTIUNITTEUTUUU Active
Learning wazn 15y saInisinalulagos i
a59a53A

CMUZ

V0UUAN AMTANIUANTTUANENS
v Ingndodedll Alinsatiuayuduiiui
M3Feus Asdut uazninensisududienis
Bounsaou suneliAnusserniansiSeusi
Bosion1sadneassd Waun uaznaaeduuIfn
vl ¢ 9g19UIaT

YoUpUANAUGANIURUNITUAIUUT (AN
35 AdefudldindnuldTauansuasy
duuaiiassd wagmilennaiaduditdu
saulunmsiamnsieinnd WAausslevise
ALSEU UAZARYaNENITHAILILLININITINNIS

a Y a v o a v a X &
LsnglﬂN§ﬂ1u55@UVlﬂ'm\1°U'm\‘iEN§Uu3J'] W U

JUN 4 TN35ANIIARARINGIIUNTBONUUY
nndmsunistudnseiuainianldls
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8 LENE@I591999

[1]

Y a a

Sl 29dAudn uazlafuviy &9 (2563). nmsdamaseuiuuuldlassnudugiuiie

q

WAWINSSEUINENMTINAWGY, 2157ITIAUAITATUALUYBEAIANT UNITINGIDNYATAIANT,
46, unT1AL-quIy 2563, i 218-253.

o3N53A Ymsndiyey (2018). mstseudlagldusingmisaiiduguiiemsaasmesuuussdsau
LagNSNRaNUNANUITIVONEISEY, 27591TATAIANT PHIANNTANNIINGIFE, 46, LW8U-
fgueu 2561, N 348-365.

viedld 5313 (2564). NM3UTEenAldNIsISEUsUUURANHATY (Blended Learning Approach)lu
neiamsinquiiteoTmiiedaaiunnuannsalunisdeasnnssnguuesdiFey, 295975

glunesssussIv, 34, Wwgu-lquiey 2564, v 71-87.
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955732 : AanialnuLNan1IsAnyI
msé’mn']iﬁ'aunﬁaau’mgﬂwuu Active-Asynchronous Learning
[NodLESUNAFUNS lUNISIS U

nssainial AD9R35y wag NgRleLl Nasg

InnduAavy de wazvalulad unInenaewdedly
239 auUuELM Muagmn snneiles Janinigesluid 50200

kannika.d@cmu.ac.th

UayanszuuIN uuNAnY 26 AU
vssene L Ui O du g sesiu L] Uy X1 rudim@nun

UnAnge

meANuTLaiizvevaluladuazauvaInagvewnAnn1sinn1siseunisasuludagdu Ny
HaoudalunAnlunsifiuUssansammsisoumsaouveseivn 955732 Advtainuiiionisdnw Tng
nsUsugUuuumMaissunsaeulridnuazluwuuidagn (Active Learning) $aufiuuuIniansiseus
wuulsiuszanunan (Asynchronous Learning) tneldimaluladidugu dsfiSouamsaiouinguj
wazAudeng o puanssournsiieusvesmuesldnoudrgtussuiudenisasuseulaiilaslsl
Ffnauaraniuil wagvhmsuiusuuuunadeunsasulutudeulfdunsifnssungusudiu
uwnumsilamsussensangaou WeduaduligieuldidlaunSeuldludedn sunsadioufiiass
3sEANANDY MIkaniUAsueuAniu MIasieunNAnsIuiy Tnsusuunumuvesiaeulsines
dunansaluazlvirnudiemderiBouluseninansifanssy damsdanseumsasuluguuuuln
damnsndisatuayulifiFouannsndilaunFouldftuluddnuasannsntssgndldanusiily
msvhianssunguuaslassnusiudulbu sufdnadugrdlunsSeuindy

AdAgy: Active learning, Asynchronous leaming, Digital educational game

1 umh Augnans uasulugnisSeuinuiugisewdu

nmswdsuudamanaluladlummsswil  didy FulalenmalifiFouannsnidifeesd

21 IWdanansenuogadnd senszuaunts  audldegadasy Saveu uagimunzaniy

Fansifounisaeulunnszdunisdine an  arudosnisanizyanauindty weluladis

spuuNsFsunsaouLUUARNudaewdy anfiunumddalunsasuriureaguuuy
maousliuaiowasiiussavsnmdedu (1]
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nsUsegnaldinalulaglunisdnnisiseu
nsaeuliiladiinegivsnslddefdstanie
svuveaulainiy uidsaseuaquisuuafn
wazgUluUNssEus v 9 wu msseuieuuly
Us¥auian Meuseundunu n1siseus Uy
Afunues wazn1siseulaeldtynidugu
eduduadaligiSouidmsaulunisBouise
AULDIDE9ENT (2, 3]

Tuudunvessedndivamnuiionsing
TuszauUseyan S?fqﬁat,ﬁuiw%mﬁuuimms
2IAAUIAUNITERNLUULNY nAlulagATa
wagnguinisiseusitnmeiy n1sdananssuns
Bouiluioni Sefariuli Fouldiauiuunin
F1As1gY wazesnuuuLANT AL Moo
nsfinw niouTiaanasaUsEyndlduunAanis
IANINTTUNSITEUT WUVaoUUR U n1s
JEANANDY NMTOBARUUNNTIABY NMISITEUTWUY
1A59N15 wavn1sdnauenay Yaedasuli
AiSeudduswlumsiseuns Wawinwenisan
Az msvihewduiin waznisuszyndld
waluladeeefiuszdnsnm Jedrudurinued
sudulusgduindiafnu madsuuuasill
dewhlinssuunmsBeudiiauivadnniy
ughlugnadnsnenisBousfinsdu vy
A1uvesn1sgausumalulad wseagalalunis

CMUZ

'
=

Soug uazradugninienisdne Jedudu

Whmneddgveansdnnsfinuennasia [4-6]

2 wUIAANITIANISLIBUIRIUFDY
Tun1sAnwIlT1a0IuulIAn Nuf way
Y A v ) a Vo
wann1siiiegtaslunsuSusdiuunsiseusas
wanslusud 1 newdunisdnnisiseunisaauli
pg lugUveIn1siTeus wuuLldasn (Active
Learning) Fautiulvgiseulavinfianssunsiseus
Faufuunnindunisilaussersangaeudu
vian WensedulvidiSeuldinn1sin ns1en ag
A a wa a p 7l U yd‘ v
HoUun Weusswiugou wazundaylaens
UsegneildAinug ba og 199 ni 09W N5
Aanssulugduuui vannnate laglunis
pankuuNsseus uulnddmsusedvaia
Y = g A va cq v
wnaiien1sAnwasell ladn1sussynalduun
MIMsseuIIvianvateUsenauiu lawn n1s
a £ 1
WSeus wuulydseaiueaan (Asynchronous
Learning) ¥ 84L5 vuna U 1u (Flipped
Classroom) N33 8us taeldTaynndugiu
(Problem-Based Learning) ﬂ’l'iL%‘EJuijLLUUﬂ’li
AN UAULDY (Self-Regulated Learning) N1%
58332 (Collaborative Learning) kagn1s
Feuglaoidul 15 euiduddy (Student
Centered Learning) lngaguuiiuguvainsiy
walulagidudaduayu (Technology-Based
Learning) wioasuduguuuuuasianssunis
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b msGsuiiuulidssaunm

! {(Asynchronous Learning)

s U‘Ji‘lLUUﬂ']'iﬁﬂﬁ'Uﬂulﬂﬂ

(Self-Regulated Learning)

nsideuslagldinaluladiiugiu (Technology-Based Learning)

________________________________

Waudsunaudnu

(Flipped Classroom)

PR T
MEREUE TN

(Collaborative Learning)

msFeuiinglitguidugu

i (Problem-Based Learning)

________________________________

-l T el [ o u
AU IAELLE R BURIUETIALY

(Student-Centered Learning)

sUuULLAsAINTsIMIEBUFUUUEIN (Active Learning)

disusieivRanainuiianis@ne

\ 4

! nseauiunisldmalulad
:

i (Technology Acceptance Model)

o & a T e
HAFWENFIANTTLLUT (Learning Outcomes) AT

________________________________

wstgalalunsGens

(Learning Moativation)

W £ = [
HASUOWMINIEEEU]
L

]
: (Leamning Achievement)
:

= =
E‘IJ‘V'I 1 NTDURUIAANTANTN

FouduuuidegnilmanzaunniSeu 39
A117150UTE I UNATNEVRINITIANITIS US b
nnsUszidunsgausunsidinalulagly
LS EJ‘LA% (Technology Acceptance Model)
wsegalalunisieusiugULuuNISISEUI WU
Tnl (Learning Motivation) saufisuadugns
nM93eudiiAnannnTouiiunsiseud
E‘ULL‘UUIWJ' (Learning Achievement) [2-7]

lngsuiuunsiansiseunisasukuulvl
lunsAnweseil lagnesnuuulviisusuunis
= = ' a v
Seunsaaunuana1aluney Tnguseyndld
wAALazNuL A nanalinuuuuusuly
Feilseazidunvesludiug aeunazdiuves

AIRAVONY
Heaou
Y

IRYNIALBADNITADULAL LN LS KU
7114 YouTube tialidn@nwiaiunss

dndawasiioudidomvosuniould
Fhonuosneudngiuteu
agUievvesumieu vl eilunns
muyuuazsiuladng Foudladem
UM BUlAATURIULAZYNABIAINNT
SEUIMEAULeY
ponuuuAansaulututeulviaennias
fuidlevvesunideu weatuayuls
dissuldussgndldnnuiiasiinesd
AN LU S NH1UA1TVIA AN TTY
Safuluduiiou TnsuiufiFoudu
dfgy

fvuaiadelassungs ilelvigiFou
1§UszgndldeadanuiiiFoutonun
Srufumsnvimeanudifisdy was

&

ANSTLANANDILA DU UINIIIUNNST
AN ATINUTINAY
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- Amuaiideduuiwagdaniineans
aeouen il edafanssuduaiuli
AiSeulasuaug Ludfn uazinaia
Tnil 4 FvenmioanunSeuunuiuld
lunsiSeunaznsilasanungy

- suflsmsthiaueuresianssuludy
Founazlasaungy i oasUodd
A uazliderausuusi 10y
Usglevildodisou

- L%‘EJ“LJ?TLL@%VIO’]WNNL?T’]Iﬁ]Lﬁy’e)Vi’]”U’eN
uniSsueaueauiftedonisaou
oouladneudrgdusou lnsanunsn
Sewuilimuansaugvamuedaylild
nMsfinnauazanud

- yumuilewvesuniieu Taeilsagy
ngaeuludufoui olviuladn
auondrlani omvesumSewiuly
DYNATUIULAZYNADS

- S2UAR TLATIER LATERNLUULYA
nansuilangleymvesisiazianssy
faufvandnlunay i erdunis
NUNIUAIUS LATAINITOAT 19996
Ausluddniiwnnuesla

- swdnwdyn An AT wazIzau
aues e minlasanungalsingaiu
youluadidmun Tngedeesnninug
INUNSEY NIFYIRINTTUNGH N5LN
FIUFUUT UazN1IAUATIAIINS N
MeueniisLdy

- d19aun1sduLIresed vl i ovh
AANTIULALIS U RIAAIINS WUIAR
wazinadaluy 9 7 usnmdeann
unmSeuaInineansateueniiniy
FenguazUszaunisal

CMUZ

- duauswinAalunisuilandtdyminas
miﬁﬂmmuﬂduLLdLﬁauiau%uL§au
wWowdunisuusdusuifa weaia3s
UAZUDLAUDLULIINAY

g slunisdnniadsunisaeudidunis
FansidsunisaouiiniudiSoudud iy Toe
atvayulid T euaunsaiSeus baanuen
voaTouilolimnzaufuaussousvesiiSou
wiazyana Usznaufunisiud suieaiey
wuuiAdlvliaudaulanasisounnaulevi
Aanssudaudu uonandudasudainigi
Uszlovdveanaluladuazinieadefidsiaun
Uspandld TneflseasiBendsil
- 19 YouTube 1Juvemislunisas1eded

dwiuaduidledonsaeuvasunizeon
- 14 Mango lun1sasrsunasnisiseus lag

a 2

N159UNAALDUIVBIUNLI Y ULALRIAIALE

denisaeu Walvlssuausaiinnuag

(%

Sguiilomvesuniseunsulningtuteuy

Y
14

-1 WeChat Tumsdieansuaznautadnaiy
AR EULENLIAS Y

- 14 Figma vJuia3 esdeluniseanuuu
AURUUINUIONSANYY TaellTeua3150
hausivaindntungula

- 14 Kahoot! uaz Mentimeter 1uLA3esile
atduayun1sIananssunsiseunisaeuly
& - v DR a ]
Fuiseu iienseauliiseuildiusiuluns
Sgu3

v i

- dnfnwanunsarualideyatazianiudeu
JoRnusmiuszniehianssungulutuy
\Suun1U Digital Tools #19 9)

3 wafildsu
navasnisendumsanuluaded siuun

panlu 2 d1w AunseuNsAnYT Usenausie

NAYBINITTAYEINISIUUNITHOU WATNASNS
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nsi3eus deusznoumenanisouiumsld
walulagdlunisifeus navewusegalalunis
Bous uaznadugrslumsisou
3.1 wan1sdmihdensisounisaey
nsdnvhaauiAledmsunisinuadad
safuil el iFouldfidonsiSeunisaoud
annsniFeusldmonuiesdeunitrgduiou
TnoaduTatelunis@nunid aviduly 3
UNMSEU lauA 1) ¥annN1T wWUIAR wazngud
Rerfuiny 2) msiseuslaeldinundugiu uay
3) UssLamveainaitodaaiunsiseus Taogud
2-4 uansi10819nAUT AT Tnving il 014
Usgnoumsiseunisaeu
uenwiloanaduialefldatuayunis
Seunsaau {ieudilasuainuiainnisvi
Aanssusamduinensifianuf Uszaunisal
waze LBy nmsUszgndldadainaly
N159AN1SSUn1sau Tuite Play-Leamn:
EFmpowering Education with Gamification §14
wansgufl 5 wazlunisdanisiSounisasuly
wouseudeatuayuliiseuldiseussiuiu
Tnsnsyhianssuludueusauduidiou uas
IasuneuninglvisanuuuiagimuIfvian
Funuufinguauiesaula SsmsdaAanssudas
advauuliFeuldfn iase wavaiunse
Uspgndldnnudiiouttymimiuieuludy
Sou uddldsuiladofniiusmiuiioUals
Wusazldsusunnudslng 9 Wethluusu
1914939 fauansiogefanssulugud 6

CMUZ

WHAT IS A GAME? C

* A precise definition of “game” has proven to be elusive, but most can agree that games
include at least these properties.

955732-Chapter1 Part]

3UN 2 MednadvinleUszneuunisey
NANNIT WWIAR Lasngufnedtuny

GAME IN EDUCATION ("A

[pss7sz-chapeer2parc1

3UM 3 fregrenduinleUsznauumisen
maseuslagldinudugiu

hard ually hard and Ganifica sually easie
and expensive to buid expensive o buld and cheaper

of | Content o y gar
the game. tofitthe story and scenes of are added to the LMS or
the game any other system rather
than the content

I955712'|:nap|er 3Part1

SUN 4 Aeg19mrauInteusenauumseu

v

Uszinvveaniitodaaiunisiseus
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3UN 5 Aanssunisiseussiuiuiininens
Wile

Empowering Education with Gamification

UM 6 msdnnanssunguluduiseu

CMUZ

14

3.2 WAGWSNISISEUS
MnMsAniuns@nwlagnisinfanssy
nsifsuduuulnimunsounis@nwii Le
ganuwuuly finulivinnisinuasUsediunanis
Weuslu 3 auvan tawn Kavesniseusy
waluladlunisiseusdauandunsiei 1 wa
voausagdlalunisifeuiiinainninsouly
sUuuUlmifauandlunsait 2 uasnadugrislu
nslsuduinaInnIstalous sUkuulnds
LLamiugUﬁ 7 §9UsznauiaenisTanann
AzuunnsThAInssungusniulutuieudn
i 20% Tasanunguiil e funuuddsia
insilomsiseusaniiu 40% uaznanisaeun
awAndu 40%
M519dl 1 Anedenseensumslimaluladiy

nsseu3
AAN158USU Aade
AUERDNNT LYY 3.92
nsfuiteselovid 4.43
NAUARANITIY Y 4.48
amnusslaiagldany 4.45

M19197 2 Aedeusedlatumsiseus

NAvauseela ALRRY

wssgslaniglunuiasues
o 4.49
HiSeu
wsegalaluadusjeiusiants
o w 4.61
583
ws99batunsiseulnlsyau

Y e 4.62
ANUANSD
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AzuuURAINITIaNaN1TEeLS

40.00

35.00 29.81
27.85
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5.00

0.00

JUN 7 wadugnsnisiseus

4 @3una
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Abstract

This study examines the implementation of Outcome-Based Education (OBE) in the course
888345: Methods and Tools for Design Thinking in Entrepreneurship, offered in Semester 2,
2024, at Chiang Mai University. The course was structured to align classroom activities and
assignments with clearly defined learning outcomes, emphasizing active learning and practical
skill development. The effectiveness of OBE integration was assessed through student surveys
and evaluation scores. Results indicate high levels of student engagement and satisfaction,
with most activities receiving favorable ratings. Qualitative feedback highlighted the value of
interactive activities and the positive influence of the instructor. However, challenges were
identified in managing workload, providing detailed feedback, and ensuring consistent
evaluation due to the lack of a well-defined rubric. These findings suggest that while OBE can
enhance student engagement and bridge the gap between theory and practice, careful

attention to course design and assessment methods is necessary to maximize its benefits.

Keywords: Outcome-Based Education (OBE), Design Thinking, Educational Tools, Active

Learning
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1 Introduction

Outcome-Based Education (OBE) is an
educational approach where curriculum
and assessment are guided by clearly
defined learning outcomes that students
are expected to achieve by the end of a
course or program [1]. By focusing on these
outcomes, OBE shifts education from
teacher-centered to student-centered,
ensuring that students acquire the targeted

knowledge, skills, and attitudes.

OBE has demonstrated effectiveness
across various disciplines,  significantly
enhancing educational outcomes and
student competencies. In engineering
courses, OBE has been shown to improve
students” innovation, practical  skills,
teamwork, and problem-solving abilities,
effectively bridging the gap between
theoretical teaching and real-world practice
[2-3]. In social science education, OBE has
proven effective in developing students’
critical thinking, problem-solving,
collaboration, creativity, leadership, and
lifelong learning skills, aligning with broader
educational and industry needs [4-5].
Additionally, OBE promotes lecturers’
creativity and innovation in curriculum
design, teaching, and assessment, fostering
more engaging and student-centered
approaches in higher education. However,
challenges such as time constraints and
lack of resources underscore the need for
institutional

support  and  ongoing

professional development to maximize

CMUZ

OBE’s impact [6]. Despite its potential to
improve educational quality and promote
student-centered learning, OBE
implementation  continues  to  face
challenges—including teachers’ workloads,
inadequate  curriculum  design  and
infrastructure, limited administrative
support, and the need for clearer alignment
between learning outcomes, teaching, and
assessment  strategies—that must be
addressed for effective educational reform

[7-9].

Therefore, this study aims to evaluate
how effectively the Outcome-Based
Education (OBE)

implemented in the course 888345:

approach was

Methods and Tools for Design Thinking in
Entrepreneurship at Chiang Mai University.
Specifically, it examines the alignment of
classroom activities and assignments with
the course learning outcomes, the
incorporation of active learning methods,
and the overall impact on student
engagement and skill development in
design thinking and entrepreneurship. The
findings will also be used to identify
potential improvements for future course

design and implementation.

2. About the course 888345

The course 888345: Methods and Tools
for Design Thinking in Entrepreneurship at
Chiang Mai University is designed to
immerse  students in  the practical
application of the design thinking process

within  entrepreneurial  contexts.  This

HAN15IANTSHSEUS 21st Century Learning UsednUnsfinw 2567 | nguanviinendansuazimalulad | 217



CMU21 (2024)
Chiang Mai University, Thailand

process encompasses five iterative stages:
Empathize, Define, Ideate, Prototype, and
Test. Through these stages, students learn
to deeply understand user needs, clearly
articulate problems, generate innovative
solutions, develop tangible prototypes, and
rigorously test their ideas to refine and
implement effective business strategies.

Upon completion of the course,
students will have achieved the following
Course Learning Outcomes (CLOs):

CLO1: Understand the design thinking
process in entrepreneurs.

CLO2: Apply methods and tools to identify
a business pain point, determine a scope
and limitation of a business pain point
CLO3: Analyze a business pain point using
appropriate methods and tools.

CLO4: Evaluate a prototype and a business
test run using suitable methods and tools.
CLO5: Create business prototypes and
plans based on a business pain point, using
appropriate methods and tools.

The instructional approach of the course
combines traditional lectures with active
learning methodologies to foster an
engaging and  participatory  learning
environment. Students engage in group
discussions, workshops, case studies, and
interactive quizzes to reinforce theoretical
knowledge through practical application.
The course culminates in a capstone
project where students collaboratively
develop and present a business solution,
incorporating peer feedback to enhance

their proposals. This experiential learning

CMUZ

model ensures that students not only grasp
theoretical concepts but also acquire the
practical skills necessary to navigate real-
world entrepreneurial challenges.

3. Methods

Reflect&
|mpro‘»
Evaluate @ Design
Activities Activities
294

Implement
Activities

Define
CLOs

Figure 1: The cyclical process of
implementing Outcome-Based Education
(OBE) in a course

To implement and evaluate OBE in this

course, we followed a five-step process, as
illustrated in Figure 1:

1. Define Course Learning Outcomes
(CLOs): Clearly specify what students
should be able to achieve by the
end of the course (e.g., applying
design thinking tools to address
entrepreneurial challenges).

2. Design Aligned Activities: Develop a
classroom activity plan with each
activity mapped directly to the CLOs.

3. Implement Activities: Facilitate these
activities during class sessions.

4. Evaluate Activities: Assess student
engagement and learning through in-
class surveys.

5. Reflect and Improve: Collect student

feedback and wuse it to refine
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activities for continuous course
improvement.
4. Results
4.1 Activities and Assignments
We impliemented varities of activities

and assignments as the following:

— (W
i NETFLIX f

—_—

—|

Activity 1. Business Success Case Study:
Students explored and analyzed successful
business examples such as Netflix,
ChatGPT, and TikTok, examining how they
applied design thinking principles to
achieve innovation and market success.

Activity 2. Trend Analysis and Empathy
Map: Students analyzed current societal
trends—specifically, Thailand’s shift toward
an aging society—and applied empathy
mapping techniques to understand the

CMUZ

elderly’s needs, experiences, and

perspectives.

Activity 3. Customer Journey Mapping:
Students visualized and analyzed the
customer’s journey with a product or
service to identify critical pain points and

opportunities for improvement.

Activity 4. PESTEL Analysis: Students
conducted an external environmental scan
using Political, Economic, Social,
Technological, Environmental, and Legal
frameworks to understand the broader

context of identified business pain points.

Activity 5. SWOT Analysis: Students
performed a comprehensive analysis to
identify internal strengths and weaknesses,
as well as external opportunities and
threats, related to their chosen business

pain points.

Activity 6. Affinity Diagrams: Students
collaboratively group and organize data or

ideas collected through brainstorming
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sessions to clarify patterns, themes, or

insights about the business pain points.

Activity 7. Personas: Students develop
detailed fictional profiles of ideal or typical
users, helping them understand user
behaviors, needs, goals, and pain points to

design better business solutions.

&; ‘:‘,-”
:
BayMax
[ Finish
o them
e e
Activity 8. Brainstorming: Students

engage in structured creative thinking
sessions to generate numerous ideas and
approaches to defining solutions, scope,
and limitations for addressing identified
business pain points.

The Sweet Spot

R for Innovation
Desirability

Feasibility Viability

Activity 9. Products X The Sweet Spot
of Innovation: Students identify optimal

intersections between customer needs,

technological capabilities, and business

CMUZ

viability to discover the most promising
innovation opportunities.

Activity 10. Generative Al x Solution
Scope and Limitation: Students leverage
generative Al tools to clearly define
solution boundaries and limitations, helping
refine their ideas into actionable and
realistic prototypes.

Activity 11. Feasibility ~Study Report:
Students critically evaluate their ideas’
practicality and viability through systematic
analysis of resources, constraints, and
potential risks, documenting findings in a
comprehensive report.

Activity 12. Case Study: Students
analyze detailed, real-world examples of
business prototypes or products, assessing
their success, implementation challenges,
and lessons learned to inform their own
approach.

Activity 13. Proof of Concept: Students
create initial, simplified versions of their
solutions to practically demonstrate and
validate the feasibility of their proposed
ideas before detailed prototypins.
Students

develop tangible or digital representations

Activity 14. Prototyping:

of their solutions to clearly illustrate
functionality, usability, and potential
market value.

Activity 15. Amazon Reviews: Students
evaluate  consumer feedback  from
platforms like Amazon to assess market
acceptance and identify improvements,
refining their prototypes based on real user

insights.

HAN15IANTSHIEUS 21st Century Learning Uszdndnisfinw 2567 | nguanuninendsansuazinalulad | 220



CMU21 (2024)
Chiang Mai University, Thailand

Activity 16. Final Project: Report of
Business Ideas Report: Students document
comprehensive business ideas, including
problem identification, developed
prototypes, testing results, market analysis,
and detailed business planning.

Activity 17. Final ~ Project:  Slide  of
Business Ideas: Students effectively present
their business solutions, findings, and
strategic insights through professional slide

presentations to communicate clearly to

stakeholders.

284
Activity 18. Final

Friend’s Presentation: Students critically

Evaluate

Project:

evaluate peers’ presentations, providing
constructive feedback to help refine ideas,
enhance clarity, and improve the overall

effectiveness of solutions.

4.2 Evaluation of Activities
Student
Perceptions of Activities Aligned with CLOs

4.2 1 Evaluation Scores:

Table 1 presents the mapping of course
activities and assignments to specific

Course Learning Outcomes (CLOs), along

CMUZ

with their corresponding evaluation scores.
These scores reflect students’ perceptions
of how effectively each activity supported
their achievement of the intended learning
outcomes. The evaluation was conducted
through a survey, with students rating the
extent to which each activity helped them
reach the goals of each CLO.

Table 1 presents the mapping of course
activities and assignments to specific
Course Learning Outcomes (CLOs), along

with the corresponding evaluation scores

provided by students.

CLO | CLO | CLO

Activity

4.2.2 Summary of Student Comments
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Most students described the course as
enjoyable, relaxed, and highly engaging,
highlichting the variety of interactive
activities and the positive classroom
atmosphere.  The instructor received
consistent praise for being approachable,
supportive, and motivating, with many
students naming them as their favorite
teacher. Students valued the practical
relevance of the activities for real business
development, as well as the open
communication, opportunities to ask
questions, and motivating rewards such as
prizes and giveaways. Overall, students
expressed strong satisfaction with the
teaching style and course organization.

Suggestions for improvement included
incorporating  more real-world business
examples, allowing greater flexibility in
group selection, organizing field trips, and
offering additional rewards. Some students
also requested more quizzes, lab
assignments, homework, and the inclusion
of a midterm exam to further support their
learning and assessment. These comments
indicate that while students are pleased
with the course, they would appreciate
even more hands-on activities and

opportunities for deeper engagement.

4.3 Course and Instructors Evaluations from
CMU Mis

In addition to the evaluation of

individual activities, feedback from the
Chiang Mai University Evaluation System

was also considered to reflect students’

CMUZ

perspectives on both the instructor and the

course as a whole. The results are
presented in Table 2 and Table 3,

respectively.

Table 2 Instructor Evaluation (26 out of 42

respondents)

Evaluation Item Score
Clear communication of objectives 4.54
Covered all content effectively 4.5
Clear and logical structure 4.42
Give moral and ethical guidance 4.42
Diverse teaching methods and

materials 4.46
Encouraged critical thinking 4.42
Responsive to questions a.27
Suggest additional resources 4.38

Table 3 Course Evaluation (29 out of 42

respondents)
Evaluation Item Score
Clear course overview and
materials 4.59
Content matched syllabus 4.52
Related to other subjects and
applications 4.31
Encouraged independent research
and thinking 4.45
Fair and aligned evaluations 4.45
Appropriate workload 4.35
Effective teaching materials 4.31

5. Discussion and Conclusion

The implementation of Outcome-Based
Education (OBE) in the course 888345:
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Methods and Tools for Design Thinking in
Entrepreneurship had a positive impact on
student engagement and skill
development. The alignment of course
activities with clearly defined Course
Learning Outcomes (CLOs) effectively
bridged the gap between theory and
practice. This, combined with active
learning methods, fostered an interactive
and supportive classroom environment, as
reflected by high student satisfaction and
positive feedback.

A major strength of the course was its
use of various interactive and hands-on
activities.  Techniques like  empathy
mapping, customer journey mapping,
prototyping, and feasibility studies provided
practical tools for addressing
entrepreneurial challenges. Final projects
and peer evaluations further encouraged
collaboration, critical thinking, and iterative
improvement—skills essential for real-
world business development. Evaluation
scores ranging from 3.5 to 4.8 across
different CLOs confirmed the course’s
effectiveness.

However, several areas for improvement
were identified. While the active learning
approach and engaging teaching style were
widely  appreciated, some  students
suggested incorporating more real-world
examples and field visits to deepen their
understanding  of  business  practices.
Integrating case studies, guest lectures, and

site visits could address this need.

CMUZ

Students also requested more quizzes,
homework, and assessments, such as
midterm exams, to help reinforce learning
and provide additional self-evaluation
opportunities. Including these elements
would offer a more comprehensive
assessment framework and enable more
targeted feedback. In addition, some
students suggested more flexibility in group
work and activity selection, which could
enhance ownership and motivation.

Due to the high number of activities,
some planned components—such as
inviting guest speakers—could not be
implemented as intended. One of the main
challenges was managing the instructor’s
workload, particularly when it came to
providing detailed feedback and evaluation
to students, which was not effectively
achieved in this course. In addition, the
absence of a well-defined rubric aligned
with  the activities made consistent
evaluation even more challenging. These
issues highlisht the need to balance the
activity load and design  thoughtful
evaluation rubrics, ensuring that instructors
can offer meaningful feedback and that
students can fully benefit from the learning
process.
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The Learning Pyramid

Passive Learning Lecture x4

Methods
Reading x2 [Ex.1-4]

Clip x4
UD Demonstration x1

Active Learning Group Discussion 50% ASS1 x2 +ASS2 x2
Methods

Practiced by Doing 75% ASS1+ASS2+ASS3

Teaching Others 90%
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[1]  Basu, A, Young, S.W., Suttner, L.J., James, W.C., Mack, G.H. (1975). Re-evaluation of the
use of undulatory extinction and polycrystallinity in detrital quartz for provenance

interpretation, Journal of Sedimentary Petrology, vol. 45, pp. 873-882.

[2]  Dickinson, W.R. (1985). Interpreting provenance relations from detrital modes of
sandstones. In: Zuffa, G.G. (Ed.), Provenance of Arenites, Reidel Publ., Dordrecht, pp. 333-
361.

[3]  Dickinson, W.R. (1988). Provenance and sediment dispersal in relation to paleotectonics
and paleogeography of sedimentary basins. In: Kleinspehn, K.L., Paola, C. (Eds.), New
Perspectives in Basin Analysis, Springer-Verlag, New York, pp. 3-25.
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Application, Springer-verlag, Berlin Heideberg, Newyork, p. 956.

Flugel, E. (2010), Microfacies of Carbonate Rocks Analysis, 2™ Interpretation and
Application, Springer-verlag, Berlin Heideberg, Newyork, p. 1006.
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Wentworth, C.K. (1922). A scale of grade and class terms for clastic sediments. Journal
of Geology, vol. 30, pp. 377-392.
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Powers, M.C. (1953). A new roundness scale for sedimentary particles, Journal of

Sedimentary Petrology, vol. 23, pp. 117-119.

Sneed, E.D. and Folk, R.L. (1958). Pebbles in the lower Colorado River, Texas—A study
of particle morphogenesis, Journal of Geology, vol. 66, pp. 114-150.

Stokes G.G. (1851). On the effect of the lateral friction of fluids on the motion of
pendulums, Trans. Cambridge Phil. Soc., vol. 9, pp. 8-106.

Folk, R. L. (1974). The natural history of crystalline calcium carbonate: effect of

magnesium content and salinity, Journal of Sedimentary Petrology, vol. 44, pp. 40-53.

Hubert, H. (1971). Spectral variations in 3 Be stars, Astronomy and Astrophysics, Vol. 11,
pp. 100-106.

Folk, R.L .and Ward, W.C. (1957). Brazos River bar (Texas); a study in the significance of

grain size parameters, Journal of sedimentary research, vol. 27(1), pp. 3-26.

Friedman, G.M. (1967). Dynamic processes and statistical parameters compared for size
frequency distribution of beach and river sands, Journal of Sedimentary Research, vol.
37(2), pp. 327-354.

Boggs, S. (2009). Petrology of Sedimentary Rocks. 2™ edition, University of Oregon,

Cambridge University Press.
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[19] Pettijohn, F.J., Potter, P.E. and Siever, E. (1973). Sand Sandstone, Springer-Verlag, New
York.

[20] Folk, R.L. (1959). Practical petrographic classification of limestones, AAPG bulletin, vol.
43(1), pp. 1-38.
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[1] Buzan, Tony. 1974. Use Your Head. London: BBC Books.
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2564. https://www.twinkl.co.th/blog/active-learning
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for kits playground space, with digital

@

y
aciivity, compromise universal design

[3) natural and ly scene,
kids, fun, and fresh
[4] an outdoor living space with promoting verical movement to a

look

S} molivated asian kids aged 6-12 years oidfor chiklren physical
Nl  cevelopment schas ser and 5

- (8] late afternoon light scene with some outdoor accent and
decorative lighting

sUN 1 landniseanuuuiitdlunisiTouns
dou

HAN15IANTSSEUS 21st Century Learning UsednUnsfinw 2567 | nguanviinendansuazinalulad | 267



CMU21 (2024)
Chiang Mai University, Thailand

3.3 3Fnisnisussidunanisieus ves
unAnw
n1sUseLiiunanisiieus vesdndnulu
seiniliteyatadaUiinaunasifanmnin
eu:

v

o I
f

a o

ayalsuTuIaL: TIUIUNAIUT 9

=

SUUUNLATU 13819 b0 TUNTY9U
FNIINTNT YU WarenIINISHEIU
salufanssu

o YoYALTIAUAINNITNAABAY
Tndnwluvaziiausnanuisafiu
NITUIUNITLTOUT WagnI15tY Al
Fodunnuesearssifituntswau
NAYLVRITNANY NITIATITHHAITY
sonuuUiden saudanisldnnene

WDRANIUAINUNIINTN

34  waansaaunAnerdidutmune/idn
saululasenns
ndAnwlasuuszaunisallunisly Al Tu

NILUVIUNITODNUUUVDZY @1UITONARDILUIAA

nseanuwuulsagnesinsnaziuszdnsam

wndu daudlad satudesidauay

Fnenimues Al luuFunvesnseenuuuiiiogy

A1 WU NYLAITAALTITLATIZY LAY

Anuansatunsuszenaldinalulaglunig

DONUUY

35 waansAoaanaseiiidisaulasenis
Jaouldsudeyaidsdnd saduuun

N5ty Al Tunsiseunisaeu
ﬁﬁll’l'iﬂ@@ﬂLLUUMﬁﬂQ@iﬁlﬁaﬂﬂﬁaﬂﬁU

waluladlug g wazUsuleisnisasulng

UsgAnnnanndu iindnenmlunisysan

NsnAlulag i 1 uNITEeUAIUNITOBN LU

CMUZ

as1elonialunsidokasiauiuinnssuaiu
nsAnwtueuIAn
3.6 HAsUYALLnAn

Undnw199 5 au LandanadIunis
ponuuukazUSuUswantneiiu Tidauy
wnaulug U uuiuana i uauLwIAe waz

a el A < I ° A oA

N15BATIBRNLN aziulainisiiasedie Al
il lidnAnwaiunsadiauenImnanu
noauuarnaIN1sUsuUslaag1etnau vinlv
wiumsgenlesnuesnwuulidfuuiun (3U
Qq'
n2)

mnml.ai

Ul 2 fegamanuniseenuuuvesindn
1

tinnwiinisiiaueyadsily agns
Wuszuu liiuladaauienssuiunis
W9UsuAU Al waglaiunisnaunany
ITWINAMANAMBAD KAZNITATINNINTI84
FagUil 3ieg 19y ard i tnAnwidinld
laun

1) Re-imagine this image for kid
playground with a climbing structure such
as climbing wall, featuring around the
existing tree in original image.

2) Generate the kid playground as
the sketch picture

HAN5IANTSHSEUS 21st Century Learning UsednUnsfinw 2567 | nguanviinendansuazinalulad | 268



CMU21 (2024)
Chiang Mai University, Thailand

3) The ground is covered with
colorful, curved shapes made of rubber
mulch for safety.

4) Auditorium seating for rest and
social interaction, is intended for adults and
children who want to sper time together.

5) Add a gradual slope for climbing
and round shaped sandpit

6) Add morning lighting scene with
soft lighting and shading provided by the

surrounding trees.

image for kid playground with a climbing structure such as cimbing wall, featiring
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[1] Burry, M. (2016). The New Mathematics of Architecture. Thames & Hudson.
[2] Colton, Simon. (2008). Creativity Versus the Perception of Creativity in Computational

Systems, AAAI Spring Symposium - Technical Report. 14-20.
[3] Mitchell, M. (2019). Artificial Intelligcence: A Guide for Thinking Humans. Farrar, Straus

and Giroux.

[4] Woodbury, R. (2010). Elements of Parametric Design. Routledge.
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discovery, Cognition, vol. 120, Jan 2011, pp. 322-330.
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Abstract

This report discusses the impact of Artificial Intelligence (Al) tools on scientific writing,
highlighting how their use benefits graduate students in improving writing efficiency, accuracy,
and research productivity. Through the integration of Al-powered tools for tasks like literature
reviews, data analysis, and citation management, students can enhance their academic work
while saving time and effort. The subject also introduces students to the ethical considerations
of using Al in research, encouraging critical thinking and responsible application of these tools.
By exploring both current Al technologies and future developments, the report provides

students with valuable skills to adapt to the evolving landscape of scientific communication.

Keywords: Al Tools, Scientific Writing, Research Productivity
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1 Introduction

Scientific writing is a crucial skill in
academia and research, serving as a primary
means of communicating findings and
advancing  knowledge  (Oliinyk, 2024).
Effective scientific writing embeds research
in a shared professional context, reflecting
the precision demanded by scientific
inquiry (Okwemba, 2022). The goal of
scientific writing is to convey complex ideas
clearly and interestingly while avoiding
incomprehensible sentences that may
obscure content (Kotsis & Chung, 2010).
Despite its importance, few researchers
receive formal instruction in scientific
writing, highlighting the need for critical
examination and improvement of this
essential skill (Kotsis & Chung, 2010).

Artificial intelligence (Al) is increasingly
influencing various industries, including
scientific writing. Al-powered tools can
enhance the quality and efficiency of
scientific writing by generating high-quality
text, organizing ideas, and extracting
relevant data from scientific literature (Abd-
Elsalam & Abdel-Momen, 2023; Kammer et
al., 2023). Moreover, Al and machine
learning (ML) have also revolutionized drug
discovery and development, offering
applications in various stages of the process
(Husnain et al., 2023). While Al assistance
offers potential benefits in streamlining the
writing process and improving overall
quality, it also raises ethical concerns such
as job displacement and the proliferation of

misleading content (Cooperman & Brandao,

CMUZ

2023; Kammer et al, 2023). To ensure
responsible use of Al in scientific writing,
researchers must carefully consider its
limitations and  potential  drawbacks.
Despite challenges related to bias and
ethical issues, integrating Al with human
expertise can enhance scientific research
and writing processes (Abd-Elsalam &
Abdel-Momen, 2023). However, ongoing
development is necessary to guarantee
transparency, ethics, and reliability in Al-
driven technologies for academic research.
Therefore, the goal of this subject is to
explore the current Al tools available for
scientific writing, their applications, benefits,
challenges, and the potential future impact
on the
fields.

Search@nic
@ OpenAl l anyword
Top 8 Free Al S—

Writing Tools for & Jasper | copy.ai
Content Writing
in 2024

= ]

o Peppertype.ai \ m Writesonic

Figure 1. Al tools for content writing in 2024

2 Current Al Tools in Scientific Writing
2. 1 Automated writing assistants
Artificial

increasingly being utilized to enhance

intelligcence  tools  are

scientific writing, particularly for non-native
English speakers (Giglio & Costa, 2023). Al-
powered writing assistants can  be
categorized into four main  groups:
automated  writing  evaluation  tools,
automated writing corrective feedback

tools, machine translators, and ChatGPT’s
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automatic text generators (Alharbi, 2023).
While these tools have the potential to
improve the quality and efficiency of
scientific writing, there are concerns about
ethical considerations and the need for
human innovation (Cooperman & Brandao,
2023). Despite these challenges, Al writing
assistants can help researchers focus more
on their work by streamlining the writing
process, improving clarity, and enhancing
overall quality (Abd-Elsalam & Abdel-
Momen, 2023; Giglio & Costa, 2023). As Al
continues to develop, it is crucial to ensure
transparency, ethics, and reliability in its
application to academic research (Abd-
Elsalam & Abdel-Momen, 2023).

2. 2 Als for literature review

Al has been applied in the literature
review process by enhancing efficiency,
accuracy, and coverage (Ilegbusi, 2024). Al-
powered tools can automate various
aspects of systematic literature reviews,
including search, selection, analysis, and
synthesis of relevant literature (Bolanos et
al., 2024). These tools leverage natural
language processing, ML, and large
language models to streamline the review
process (Tovar, 2023; Zala et al, 2024).
Functionalities include semantic search
queries, text embeddings, summarization,
and content extraction from articles (Tovar,
2023). Al-based platforms offer automated
search, retrieval, text mining, and analysis
of relevant publications, addressing

challenges associated with manual reviews
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(Zala et al., 2024). The integration of Al in
literature reviews has the potential to
accelerate scientific progress by improving
efficiency and uncovering new insights
(Ilegbusi, 2024). As the field continues to
evolve, ongoing research explores new
techniques and enhancements to existing
algorithms (Zala et al., 2024).
2. 3 Als for citation management

Citation  management tools like
EndNote, RefWorks, Zotero, and Mendeley
have become essential for researchers to
organize references and generate citations
(Emanuel, 2013; Zhang, 2012). These tools
offer various features for accessing,
collecting, oreganizing, collaborating, and
formatting citations (Zhang, 2012). While
older tools like EndNote and RefWorks
remain popular, newer options like Zotero
and Mendeley are gaining traction due to
their unique features and open-source
nature (Emanuel, 2013; Kaur & Dhindsa,
2016). Recently, Al is increasingly being
applied to citation management and
analysis in scientific research. Scite, a next-
generation citation index, uses ML to
categorize  citations as  mentioning,
supporting, or  contrasting, providing
context and  confidence
(deLaubell, 2023). This tool assists in

systematic reviews, tracking research

measures

evolution, and identifying experts. Citation
recommendation systems are becoming
crucial due to the overwhelming volume of
publications, with traditional methods

proving ineffective. In ophthalmology and

HAN159ANTSHIEUS 21st Century Learning Uszdndnisfinw 2567 | nguanuninenaansuazinalulad | 292



CMU21 (2024)
Chiang Mai University, Thailand

optometry, Al applications have grown
significantly, with 2020 seeing the highest
number of publications. Citation network
analysis reveals three main research areas:
retinal pathology, anterior segment, and
glaucoma (Martinez-Perez et al.,, 2022).
These Al-driven tools and analyses are
transforming how researchers manage,
analyze, and utilize citations, potentially
improving the efficiency and accuracy of
scientific literature reviews and knowledge
synthesis.
2. 4 Al-Driven research summaries
Al-driven  tools are revolutionizing
research discovery and summarization,
offering solutions to manage the increasing
volume of scientific literature as well. These
tools can generate summaries of research
papers, convert them into plain language,
and create press statements (Razack et al,,
2021). They enhance literature searches,
extract key points from articles, and
facilitate connections between related
topics (Glickman & Zhang, 2024). Al
language models can also generate high-
quality lay abstracts, improving the
accessibility of scientific research to the
general public (Schmitz, 2023). While these
tools  offer

significant  benefits  in

accelerating  literature  reviews  and
knowledge discovery, human expertise
remains crucial for ensuring accuracy and
credibility in scientific communication (Jhajj
et al.,, 2024; Razack et al, 2021). As Al

continues to evolve, it promises to
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transform scholarly publishing and research

practices.

3 Applications of Al in Scientific Writing
3.1 Improving efficiency and quality

Al has emerged as a promising tool to
enhance scientific writing, particularly for
non-native English speakers. Al-powered
technologies can assist in various aspects of
the writing process, including literature
searches, summarization, and manuscript
preparation (Abd-Elsalam & Abdel-Momen,
2023). While Al has the potential to improve
efficiency and quality in scientific writing
(Cooperman & Brandao, 2023), it also raises
ethical concerns, such as the risk of job loss
and the proliferation of misleading content
(Kammer et al, 2023). To ensure
responsible use of Al in scientific writing,
researchers must carefully consider its
potential drawbacks and take steps to
mitigate negative effects. Overall, Al can be
an effective tool to enhance scientific
communication when used in conjunction
with human expertise.
3.3 Al-Assisted data analysis

Al and data

revolutionizing various fields, including

analytics are

remote sensing, healthcare, mobile health
(m-health), and chemical analysis. In
remote sensing, Al techniques have led to
breakthroughs in image processing and data
understanding (Zhang & Zhang, 2022).
Healthcare applications of Al and analytics
have shown promising results in academic

research and real-world implementations,

HAN15IANTSHSEUS 21st Century Learning UsednUnsfinw 2567 | nguanviinendansuazinalulad | 293



CMU21 (2024)
Chiang Mai University, Thailand

addressing challenges and ethical concerns
(Liu, 2020). In m-health, Al and big data
analytics are being applied to handle
diverse, unstructured datasets from mobile
applications and healthcare systems,
improving resource planning and addressing
specific challenges (Khan & Alotaibi, 2020).
In chemical analysis, Al-based techniques
like deep learning, machine learning, and
chemometrics are replacing traditional
heuristics, offering insights into chemical
characteristics, processes, and interactions
across  various  domains  such  as

computational chemistry, quantum
chemistry, and drug delivery (Odimba et al.,
2021). These advancements demonstrate
the significant potential of Al-assisted data
analysis across multiple disciplines.
3.4 Language and translation tools

Al has recently applied in language
learning and translation, offering
personalized learning paths, intelligent
assessment tools, and interactive platforms
(Yefymenko et al, 2024). Al-powered
machine translation has become the
dominant method, replacing manual
translation due to its efficiency and
accuracy (Law, 2024). Al-driven semantic
search has improved information retrieval
by understanding context and intent,
surpassing  traditional
searches (Law, 2024). While Al technologies

offer numerous advantages in language

keyword-based

education and translation, their
implementation may present challenges

(Yefymenko et al., 2024). As Al continues to
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advance, it promises to further transform

language  learning,  translation, and
information retrieval processes.
3.5 Plagiarism detection

Al is increasingly being applied to
detect and prevent academic plagiarism in
university ~ environments.  Al-powered
plagiarism detection systems can analyze
multiple files, crawl the web to index
articles, and generate similarity scores
between documents (Sadhin et al., 2024;
Tacuri et al,, 2024). Some advanced Al-
based detectors can identify source code
plagiarism and use forensic linguistics for
more accurate analysis (Nwohiri et al,
2021). Additionally, Al-powered tools can
streamline the plagiarism checking process
for educators by allowing them to upload
entire folders of student assignments for
efficient evaluation (Donavan, 2024). While
these technologies offer significant benefits,
researchers emphasize the importance of
complementing Al tools with qualitative
reviews and pedagogical approaches to
enhance students' understanding of
plagiarism and proper citation practices

(Nwohiri et al., 2021; Tacuri et al., 2024).

4 Benefits of Al in Scientific Writing

Al offers significant benefits for
scientific writing, particularly in enhancing
productivity and accessibility. Al tools can
streamline the writing process by providing
real-time feedback, automating tasks like
proofreading and citation generation, and

improving overall efficiency (Abd-Elsalam &
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Abdel-Momen,  2023; Cooperman &
Branddo, 2023). For non-native English
speakers, Al can be especially helpful in
correcting grammatical errors and improving
writing style, potentially leveling the
playing field in scientific publishing (Giglio &
Costa, 2023). Al-powered technologies can
also assist in literature searches, generate
summaries, and help with various sections
of manuscripts (Abd-Elsalam & Abdel-
Momen, 2023; Giglio & Costa, 2023).
However, the use of Al in scientific writing
raises ethical concerns, including potential
job losses and the risk of generating
misleading content (Kammer et al.,, 2023).
To maximize the benefits of Al while
mitigating risks, it is crucial to carefully
consider its  limitations and ensure

responsible use in scientific writing.

5 Challenges, Considerations, and
Future Direction

Al has emerged as a promising tool in
scientific writing, offering potential benefits
such as improved efficiency, accuracy, and
collaboration (Mehta et al, 2024). Al-
powered technologies can assist
thoughts,

generating drafts, and enhancing overall

researchers  in  organizing
quality. However, the use of Al in scientific
writing also raises significant concerns.
These include ethical issues, potential job
losses, and the proliferation of misleading
content. There are risks of Al-dependency,
which  could diminish  creativity and
researchers.

analytical  abilities in
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Additionally, Al tools may introduce errors
and plagiarized material into publications.
To address these challenges, it is crucial to
use Al in conjunction with human expertise
and oversight. Ensuring transparency, ethics,
and reliability in Al-driven technologies for

academic research remains essential.

6 Conclusion

Al tools are transforming scientific
writing,  offering  benefits  such  as
accelerated innovation, enhanced diversity
in viewpoints, and improved efficiency in
literature  summarization  and  draft
generation. However, the integration of Al'in
scientific writing also presents challenges,
including potential biases, ethical concerns,
and risks of misinformation. To address
these issues, researchers propose guiding
principles for responsible Al adoption,
emphasizing transparency, accountability,
and the need for human oversight. As the
scientific ~ community  navigates  this
technological revolution, it is crucial to
balance the use of Al tools with human
expertise and judgment to maintain
research integrity and quality. Ongoing
discussions and evaluations of Al's impact
on scientific writing are essential to ensure

its responsible and ethical implementation.
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Empowering Educators: Innovations in Active Learning for
DIN/888147

Abstract

The course "Innovation for Entrepreneurs" at Chiang Mai University integrates active and

asynchronous learning to foster entrepreneurial thinking and problem-solving skills. Leveraging

flipped classroom techniques, real-world case studies, and interactive assessments, the course

transforms traditional teaching methods to enhance student engagement and outcomes. This

report highlights the implementation process, outcomes, and lessons learned, showcasing the

potential of active learning in higher education.

Introduction

Background of the Project

Recognizing the necessity to align
modern

teaching strategies with

educational  needs, "Innovation  for
Entrepreneurs"  was  restructured  to
incorporate active learning methodologies.
Traditional lectures often resulted in
passive learning and limited practical
application. To address these challenges,
the course was redesigned to emphasize
critical thinking, collaboration, and real-
world  application of  entrepreneurial
principles.

Problem Statement and Inspiration

The primary issues identified in
traditional  teaching  included low
engagement levels, lack of practical
learning opportunities, and inadequate
student preparedness for entrepreneurial
challenges. Inspired by active learning
theories, the course sought to bridge the
gap between theoretical knowledge and

practical application, equipping students

with  skills relevant to contemporary

business environments.

Principles and Theories Applied

Conceptual Framework

The course redesign was rooted in the
following pedagogical principles:

Constructivist  Learning  Theory:
Emphasizing  learning  through  active
engagement and experience.

Active  Learning Methodologies:
Promoting collaboration, discussion, and
hands-on activities.

Blended

Combining online and in-class activities to

Learning  Techniques:
cater to diverse learning preferences.
Additionally, Flipped and active
learning methods can address several
challenges identified in the article "v™1lu
AMAINNITANYIlNewy aannY?" by KKP
Research, specifically those rooted in
Thailand's  curriculum  structure  and
education system. By integrating flipped
learning, which encourages students to

engage with lecture materials at home
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through videos, readings, and exercises, the
focus during classroom time can shift to
interactive problem-solving, discussions,
and personalized support. This approach
directly contrasts the rote learning
highlichted as a systemic issue in the Thai

curriculum.

Flipped learning promotes critical
thinking and problem-solving skills, aligning
with the article's recommendation to
reform the curriculum toward essential
skills like digital literacy and lifelong
learning. Active learning strategies, such as
group projects and hands-on activities
during class, foster collaboration and
engagement, ensuring students understand
and apply their knowledge in real-world
contexts. For Thai education, these
methods could also address disparities in
student preparedness and resource access,
as they allow educators to use classroom
time more effectively to support struggling
students and adapt to diverse learning
needs.

Active and Asynchronous Learning

The course blended synchronous and
asynchronous activities, including pre-
lecture quizzes, online discussions, and
multimedia-based

learning, ensuring

accessibility and flexibility for students.

Course Activities and Learning Process

Pre-Class Activities

CMUZ

Materials Preparation: Reading
materials, video lectures, and quizzes were
shared on the LMS (Mango Canvas) before
lectures.

Students

completed quizzes to ensure baseline

Pre-lecture Quizzes:
understanding.

In-Class Activities

Initial Quizzes: Conducted using
Zipgrade to identify knowledge gaps,
followed by targeted reviews.

Case Studies and Discussions:
Students analyzed real-world scenarios,
fostering critical thinking and teamwork.

Presentations: Students delivered
presentations on course topics and related
news, promoting communication and
research skills

Field Trips and Projects

Visits to organizations like NARIT
provided experiential learning
opportunities.

Collaborative  projects encouraged
students to apply theoretical knowledge to

practical problems.

Assessment and Outcomes

Assessment Methods

Quizzes: Weekly assessments through
Zipgrade provided real-time feedback.

Projects:  Midterm  and  group
assignments focused on problem-solving
and innovation.

Final Exam: Assessed  overall
understanding and application of concepts.

Data and Results
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Based on LMS data:

Quiz Performance: Students showed
progressive improvement, with scores
increasing by an average of 15% from the
beginning to the end of the semester.

Project Engagement: Participation in
projects was  95%, indicating  high
engagement.

Final Exam: Scores reflected a well-
rounded grasp of course content, with 70%
of students meeting or exceeding

expectations.

Innovations and Media Integration

New Teaching Methods

Flipped Classroom: Enabled self-
paced learning through pre-class materials.

Interactive Media: Videos, animations,
and  collaborative  tools  enhanced
engagement.

Media Outputs

Since August 2024, | have actively
created and uploaded video content to my

YouTube channel @DrPhillipICDI, sharing it

CMUZ

with students to supplement their learning
experience. These videos covered a range
of topics, including "The Fourth Industrial
Revolution," "Maslow's Hierarchy of Needs,"
and "Business Model Canvas," among
others.

The analytics indicate:

Total Views: 553

Most Watched Video: "Fourth Industrial
Revolution: Introduction" with 82 views.

Engagement: Videos like "Society 5.0:
The Super Smart Society" achieved high
average percentage viewed (70.74%).

Diverse Topics: Videos spanned key
course content areas such as ethics,
globalization, and copyrigsht law, ensuring
comprehensive coverage.

Students frequently accessed these
resources, and the data highlights an
average view duration of 5 minutes and 16
seconds per video. This multimedia
approach not only enhanced
understanding but also accommodated

various learning preferences.

Content Video title Views Average percentage
viewed (%)

Total 553 19.79

ib9nl6ie pc Fourth  Industrial  Revolution: 82 17.29
introduction

Agvn_ VwujuY Fourth Industrial Revolution 1.1 a5 9.91

wY3Crdut2-A Profound and Systemic Change 40 13.73

r1pKwfaWuKY The World Is Flat: Thomas L. 39 17.56
Friedman.
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Content Video title Views | Average percentage
viewed (%)
6nbtD _NEUvo tamarind  village chinag mai 30 23.67
thailand
kc3980mhhYw Zipgrade with Safe Exam Browser 26 18.69
26j7-H8HOyk Al and Ethics 1 20 10.73
V13HmSbcHIM Business model canvas 19 18.88
KDTCJfkfzud international organizations 15 30.34
no8SG3tsD5Q International College of Digital 15 45.84
Innovation, Chiang Mai University
MgBJDxq1DkQ Statistics in a nutshell 13 27.51
UzgLRinedYc SDGs 13 12.8
XCreCmJJd5g Maslow's Hierarchy of Needs and 13 37.36
Marketing Communication
OMQMN2ZfPvI Internet and copyright law 12 15.18
0l59Mdxltxs trade blocs and globalization 12 42.69
lesLPOWeh9M logistics basics 12 13.55
JUGFZgWSCKk Al and Ethics 2 12 37.06
mw-yODk8FNc international law introduction 11 14.37
FafgOMI9i5Q PESTEL & SWOT 10 20.55
TsE1fYdSsP4 the Age of Al 10 22.99
ajLReRXv1s4 money and law 10 25.75
JRISIQAWOaw Business model and customer 9 14.59
segmentation
tWWgFMc8Fhk Values and lifestyles 9 32.69
PjzoiH5nDkc Patents and Trademarks 8 24.61
Explained
5WO1krFv2F8 Copyright Basics (part 1) explained 7 19.85
8yRQLpMz-Yo Preventing exam cheating with 6 18.81
technology
PmwjNa46c\W2k Business Law lecture 6 38.94
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Content Video title Views | Average percentage
viewed (%)

R66UXXTOvb4d Logistics Philosophy 6 3.96

buLvFODNMEQ Society 5 0 The Super Smart 6 70.74
Society: Intro

tdlyd415eN4 Maslow's hierarchy of needs 6 55.44
explained

HKnzRkKwMO04 Logistics Philosophy 5 9.72

libdk6  Uzc Internet and LAW 5 17.95

iG92ndMA _CY Globalization The 21st Century 5 6.88
Revolution

sqWPd_upU7M trading blocks- The world is flat aq 32.37

9qo -WFEL9c Unraveling the Fourth Industrial 2 9.43
Revolution

PYF1wl5 B4 ICDI 2 51.67

a8KUdjXk k0 Society 2 0 The Agrarian 2 37.35
Revolution

-kBl63thOXo Holi Festival 2024 at CMU 1 16.97

SXcO LWAL1s Universities as Smart Cities 1 25.33

XN6A5341738 Society 3 0 The Rise of the 1 0.08
Industrial society

jKpCOPALshM Successful ~ PHD  dissertation 1 0.79
defense

rO8TJVB8adg what is Cyberdeutocracy 1 9.26

2cKkkKtdmMU Al matchmaker

Student Engagement on Mango Canvas LMS
Introduction

The integration of Mango Canvas LMS into
the teaching methodology for DIN/888147
has fostered enhanced student
engagement through structured activities,

access to multimedia resources, and active

participation opportunities. This section
outlines how the LMS was utilized,
highlights patterns in student activity, and
demonstrates how the teaching approach
stimulated

engagement and learning

outcomes.
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Student Activity Trends on Mango Canvas
LMS

Weekly analytics from Mango Canvas LMS
provide an insightful overview of student
activity:

Page Views: The total page views peaked in
the week starting June 17, 2024, with 1,900
views, reflecting high engagement with
preparatory materials.

Participation: Active student participation
was most notable in the week of July 8,
2024, with 153 participations across
various activities such as discussions,
quizzes, and submissions.

The data illustrates that students
consistently accessed course content,
particularly during weeks where interactive
components like case studies and group
projects were emphasized. Notable drops
in activity during certain weeks suggest the
importance of structured assignments to

maintain engagement.

Resource Engagement

Students engaged extensively with the
resources available on the LMS:

The most accessed resource was “Course
Home”, with 6,802 page views, serving as
the central hub for course navigation.
Specific learning materials, such as “ldea
Generation”, garnered significant attention
with 549 views and 32 participations,
indicating its relevance to the course
objectives.

Other popular resources, including “R U

Flipped?” and “Value of Innovation”,

CMUZ

reflected the course’s emphasis on active

learning and innovation-driven content.

Teaching Methods and Stimulation of
Activity

The following methods were pivotal in
driving student engagement on the LMS:
Flipped Classroom Model:

Pre-lecture materials, including videos,
reading assignments, and quizzes, were
made available weekly.

Students actively prepared for in-class
sessions, as reflected in the high volume of
page views during preparatory weeks.
Structured Learning Paths:

Weekly summaries and detailed guides
provided a roadmap for students, ensuring
clarity in expectations and deliverables.
Resources like “Week 2 Summary” (259
views) effectively consolidated learning
points.

Active Learning Elements:
Discussions and  group  assignments
encouraged collaboration and critical
thinking.  For example, the resource
“Paradoxes of Innovation” engaged
students with 210 views and 15
participations.

Case studies and brainstorming tasks were
integrated into the LMS as graded activities,
further motivating participation.

Visual and Interactive Content:
Multimedia,

instructional videos, enriched the learning

including  images  and

experience.  High  engagement  with

resources such as
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“IMG_20240910_072111.jpg” (351 views)

demonstrates the impact of visual aids.

Outcomes and Observations

The integration of Mango Canvas LMS into
the teaching strategy significantly enhanced
student engagement:

Improved Preparation: Pre-class quizzes
and resources ensured students arrived at
lectures better prepared.

Critical Thinking: Active participation in
discussions and case studies fostered
higher-order thinking skills.

Consistency in Activity: Weeks with clear
assicnments and multimedia resources

witnessed consistently high activity levels.

CMUZ

Conclusion and Recommendations

The strategic use of Mango Canvas LMS
proved instrumental in achieving the
course's active learning objectives. Moving
forward, recommendations include:
Expanding the use of visual content to
maintain student interest.

Incorporating gamified elements in quizzes
and discussions to boost participation
further.

Conducting periodic surveys to gauge
student preferences and improve resource
delivery.

This structured and data-driven approach
to leveraging LMS tools showcases the
potential of blended learning environments
to transform student engagement and

learning outcomes.

7 Analysis of Class Zipgrade Quiz Scores: Activity and Learning Trends

Introduction

This report provides an aggregate analysis
of quiz scores for a class over several
weeks. The aim is to identify overall trends
in student activity, learning curves, and
areas that may require attention to
enhance learning outcomes.

Overall Class Performance

The class exhibits a wide range of
performances, reflecting diverse levels of
engagement and understanding among
students. Scores vary from consistent high
achievers to students with sporadic

participation or declining performance. The

data includes quiz scores on various topics,
as well as midterm and final exam results.
7.1 Statistical Summary

Average Quiz Score: Approximately 80 out
of 100.

Average Midterm Exam Score: Around 72
out of 100.

Average Final Exam Score: Approximately
69 out of 100.

Highest Quiz Score: 100 (achieved
multiple times across various quizzes).
Lowest Quiz Score: 0 (due to non-
participation or missing entries).

Trends and Observations

7.2 Consistent High Performers
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Description: A subset of students
consistently scored between 90 and 100 on
quizzes throughout the course.

Impact: These students demonstrate
strong understanding and steady
engagement, often translating to higher
exam scores.

Observation: Their consistent performance
suggests  effective study habits and
comprehension of the material.

7.3 Improvement Over Time

Description: Some students showed
significant improvement in quiz scores as
the course progressed.

Impact: This positive learning curve
indicates successful adaptation to course
material and effective learning strategies.
Observation:  Improvement is often
correlated with increased participation and
engagement in later weeks.

7.4 Quiz vs. Exam Performance Discrepancy
Description: Several students with high
quiz scores performed lower on midterm
and final exams.

Impact: This discrepancy may indicate
issues with test-taking strategies, exam
anxiety, or gaps in comprehensive
understanding.

Observation: While quizzes may assess
immediate understanding, exams often
require deeper comprehension and the
ability to synthesize information.
7.5 Non-Participation and  Sporadic

Engagement

CMUZ

Description: A few students showed
minimal to no participation in quizzes, or
had significant gaps in their engagement.
Impact: Lack of consistent participation can
hinder learning progress and negatively
affect overall performance.

Observation: These students may face
challenges such as external commitments,
lack of motivation, or difficulties with the
course material.

7.6 Inconsistent Performance

Description: Some students displayed
fluctuating quiz scores, ranging from high to
low throughout the course.

Impact: Inconsistent performance can be a
sion  of varying levels of effort,
understanding, or personal circumstances
affecting study habits.

Observation: Addressing underlying issues
may help stabilize their performance.

7.7 Exam Performance Trends

Midterm Exam:

Average Score: 72 out of 100.
Observation: Scores generally aligned with
quiz performance, but some students
underperformed compared to their quiz
averages.

7.8 Final Exam:

Average Score: 69 out of 100.
Observation: Slight decline from midterm
averages; some students improved, while
others showed decreased performance.
7.9 Conclusion

The aggregate analysis reveals a mixed
performance within the class, with clear

trends in both positive and negative
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directions. While there are students who
consistently perform well, others exhibit
patterns that may require intervention.
Key Findings:

Positive Learning Curves: Students who
engage consistently tend to improve over
time.

Discrepancies in Performance: High quiz
scores do not always translate to high exam
scores.
Engagement is Crucial: Regular
participation  correlates  with  better
understanding and performance.

Need for Support: Students with
inconsistent or declining performance may

benefit from additional resources.

8. Challenges and Lessons Learned
8.1 Challenges

Student
struggled with the transition to a flipped

Inactivity:  Many  students
classroom model, expecting to passively
attend lectures rather than actively engage
with pre-class video lectures at home.

LMS Limitations: The Mango LMS restricts
file uploads to 500 MB per course section,
making it impractical  to host
comprehensive video materials directly on
the platform. Consequently, reliance on
YouTube became necessary, where
distracting video advertisements
interrupted the learning experience.

8.2 Lessons Learned

Scaffolded Learning: Gradual introduction

of active learning techniques, coupled with

CMUZ

clear communication about expectations,
improved student adaptation to the flipped
classroom model.

Feedback Loops: Continuous feedback
from quizzes, discussions, and in-class
reviews reinforced engagement and

allowed for timely intervention.

9. Recommendations  for  Future
Implementation

Enhanced Support: Provide targeted
workshops and instructional guides to help
students navigate and utilize LMS tools
effectively, addressing technological and
behavioral barriers to active learning.
Broader Applications: Expand field trips
and interdisciplinary projects to provide
diverse, hands-on learning experiences that
align with course objectives.
Scalability:

templates and

Improved Develop
standardized
supplementary material formats optimized
for low-file-size constraints, ensuring that
content delivery remains seamless even
within the LMS limitations.

Advertisement-Free  Video Hosting:
Explore ad-free platforms or university-
hosted solutions to eliminate distractions
and enhance the quality of video-based

learning experiences.

Additionally, | have actively promoted the
Flipped Learning Method through a
dedicated podcast and a compelling
presentation at the ICDI Update Seminar.

My session emphasized the method's
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ability to address academic challenges at
the International College of Digital
Innovation  (ICDI). By reversing the
traditional teaching model, students access
lecture materials and quizzes online before
class, allowing in-class time to focus on

interactive problem-solving, discussions,

and  presentations.  This  innovative
approach enhances foundational
understanding, supports active

participation, and accommodates diverse
learning needs, particularly for ESL students
who benefit from revisiting lecture content
at their own pace. My advocacy for
integrating Al tools and multimedia
resources exemplifies a commitment to
creating reusable, high-quality teaching
materials that elevate student success and

professional growth for educators.

ALL Il ‘

LECTURERS ARE

ICDI UPDATE FORUM 2/2024 =
WEDNESDAY, 20 NOUEMBER 2024 aatbuare s
@ ROOM ICBNO2, ICDI BUILDING STUDENTS ARE

X weLcome
Update ino on :

i Platiorms, Payments and
lllll::l::l i Ecosystems for Cross Border
Gommerce

ol

This is the

fotorewe | Gomiex | - Fippea

] Networks | Leaming g

10 .Recommendations

To enhance overall class performance and
address the observed trends, the following
actions are recommended:

10.1. Exam Preparation Workshops

CMUZ

Purpose: Help students develop effective
test-taking strategies and manage exam-
related stress.

Implementation: Schedule sessions before
exams focusing on review techniques, time
management, and question analysis.

10.2. Regular Feedback Mechanisms
Purpose: Provide students with timely
insights into  their performance to
encourage self-reflection and
improvement.
Implementation: ~ Offer  personalized
feedback on quizzes and assignments,
highlighting strengths and areas for growth.
10. 3. Engagement Initiatives

Purpose: Re-engage students with low
participation and foster a supportive
learning environment.

Implementation: Reach out to less active
students to wunderstand barriers and
encourage involvement through group
activities or peer support.

10. 4. Study Support Resources

Purpose: Assist students struggling with
consistency to develop better study habits.
Implementation: Provide access to
tutoring services, study groups, or learning
workshops focused on organization and
time management.

10. 5. Monitoring and Follow-Up

Purpose: Ensure that interventions are
effective and adjust strategies as needed.
Implementation: Regularly review
performance data to identify ongoing issues
and celebrate improvements.

Final Thoughts
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By focusing on these recommendations,
the class can work towards improving
learning  outcomes for all students.
consistent

Encouraging engagement,

providing necessary support, and fostering
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experience.
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Abstract

Active learning approaches are increasingly recognized as more effective than traditional
lecture-based methods, particularly in STEM education, for enhancing learning outcomes. Plant
and environmental health courses often feature technical terminology and complex scenarios,
which, when perceived as irrelevant to daily life, can diminish student engagement. Integrating
field activities, laboratory work, expert-led webinars, and site-specific discussions advances an
engaging and interactive learning environment. These strategies accommodate diverse skills
and, by incorporating hierarchical cognitive objectives, support comprehensive educational
development and active participation. This approach enriches the learning experience,
equipping students with the necessary skills to implement sustainable and integrated
management practices in their professional careers. Ultimately, active learning prepares future
practitioners and researchers to navigate and address the complexities of plant health and

environmental safety in a rapidly changing global landscape.
Keywords: Bloom's Taxonomy, STEM, Sustainability

crop production, with over 40% of global

1 Introduction crop yield lost due to these stressors [2, 3].

Plant and environmental health are The negative effects of plant-environment

criical  for food  security, - sustainable interactions can be categorized as: (a)

agriculture, and ecosystem stability [1]. adverse impacts on plant health and

Biotic and abiotic factors, including pests, .
management caused by environmental

pathogens, and weeds, significantly impact
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changes (e.g., climate change, which can
lead to new pests and diseases and reduce
plant vigor, making crops more susceptible),
and (b) environmental damage resulting
from improper agricultural practices (e.g.,
misuse of pesticides, agricultural burning,
and plastic waste disposal). Addressing
these issues requires increased attention
and awareness.

Students often show limited interest in
plant health subjects due to factors such as
a lack of awareness, preference for animal
studies, and perceptions of irrelevance to
daily life, despite the field's critical role in
addressing food security and environmental
safety challenges [4-7]. To overcome this,
various studies suggest enhancing student
engagement through active learning and
real-world relevance. Interactive methods,
such as using narratives to link plant health
with broader biological concepts and global
effective  [7].

Gamification and innovative approaches

issues, have  proven

further engage students, while integrating

agricultural  awareness  into  general
education courses helps them recognize
the daily impact of agricultural issues.
Highlighting the practical applications of
plant health underscores its importance [8].
These strategies bridge the gap between
academic  learning  and  real-world
applications, encouraging greater student
interest and comprehension.

Active learning, which emphasizes
student engagement and participation,

contrasts with traditional lecture-based

CMUZ

teaching. Studies show that active learning
improves academic performance, boosts
motivation, enhances material retention,
and critical thinking and problem-solving
skills, particularly in STEM fields [9, 10].
These findings underscore the need to
incorporate active learning into STEM
education to maximize learning outcomes.

This article explores the integration of
active learning in Plant Disease and
Environmental Safety (Course 360108),
evaluating its effectiveness in improving
disease diagnosis, promoting sustainable
management practices, and
encouragement  collaboration  among
students. The goal is to establish a
comprehensive framework for
environmentally responsible plant health
management that aligns with the broader
objectives of sustainable agriculture and

ecosystem conservation.

2 Teaching and learning approaches
Following the six levels of the cognitive
dimension
applying,
evaluating, and creating) [11], four key

process (remembering,

understanding, analyzing,
activities were integrated into the course,
complemented by interactive discussions
during each lecture. These activities target
specific objectives, using the Knowledge,
Skills, and Attitudes (KSA) model, and align
with cognitive dimensions.

2.1 Field-based diagnosis: principles

and implementation
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A gap in students' ability to apply
theoretical knowledge to identify normal
and abnormal plant conditions was
identified during previous lectures. To
address this, students visited agricultural
fields, accompanied by graduate students
and a lecturer, to observe and analyze
various plant health conditions. This field
experience helped students connect
observations with lecture content, perform
detailed assessments, and identify plant
abnormalities based on visible symptom:s.
They gained a deeper understanding of
morphological differences between crop
varieties, explained the causes of abnormal
appearances, and proposed potential
reasons for the observed symptoms. These
activities strengthened their diagnostic skills
and practical knowledge of plant health.
2.2 Laboratory-based

principles and implementation

diagnosis:

Field observations and symptom
grouping alone are insufficient for a
comprehensive understanding of plant
health issues. To address this, students
observed pre- and post-harvest
abnormalities from common crops in the
laboratory. This activity enhanced their
ability to

observations, identify biotic factors affecting

describe Microscopic
plant health, and integrate management
practices into their understanding of causal
factors, ultimately equipping them to
develop  sustainable  plant  health

management strategies.

CMUZ

2.3 Webinar and knowledge exchange:
sharing experiences for
collaborative learning

The webinar and knowledge exchange
session emphasized the importance of
active learning by providing real-world
insights. The invited speaker shared field-
based knowledge, encouraging interactive
discussions that bridged theory and
practice. This approach allowed
participants to actively engage, ask
questions, reflect on challenges, and
propose solutions, adopting critical thinking
and collaborative problem-solving. By
connecting practical applications  with
academic learning, the session highlighted
the value of active participation in
enhancing  understanding and  skill
development, which is essential for
addressing complex plant and
environmental health issues.

2.4 Field

development of environmentally

observations and

friendly plant health management

guidelines

At the end of the course, students
participated in a field-based learning
experience by visiting an agricultural site to
observe crop management practices from
pre-establishment  to  harvest.  They
engaged in discussions with the farmer to
gain insights into evolving management
practices and field challenges. By
integrating theoretical knowledge with
practical observations, students were

tasked with collaboratively developing
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guidelines fitted to the specific field. These

guidelines emphasized sustainable
practices for plant and environmental
health, reinforcing active learning by
requiring students to analyze real-world
scenarios, apply their knowledge, and
evidence-based

propose practical,

solutions.

3 Discussion

Incorporating active learning activities
and class discussions transformed the
learning environment from  traditional
lecture-based teaching to a more dynamic
and interactive approach. This shift aligns
with Bloom’s framework for categorizing
educational goals into hierarchical cognitive
levels: remembering (knowledge),
understanding (comprehension), applying
(application), analyzing (analysis),
evaluating  (evaluation), and creating
(synthesis) [11].

Learning activities and short
discussions, tailored to students’ local
contexts, helped them recall theoretical
knowledge within real-world settings and
facilitated understanding of deviations in
field conditions. While theoretical learning
individual ~ facts, field

experiences expose students to complex,

focuses on

real-world factors, enhancing their ability to
integrate and comprehend information. A
crucial element of this process is teaching
technical terms, which are essential for
understanding the content. Ongoing

discussions  during  activities  allowed
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students to recall concepts effectively and
clarify misunderstandings. Revisiting
technical definitions added value to the
learning process. Additionally, utilizing Al
tools like plant identification software
helped familiarize students with agricultural
crops, varietal differences, and growth
responses, topics often not covered in
traditional lectures. Several studies have
shown that field activities lead to higher
learning outcomes compared to
conventional classroom settings [12, 13].
However, recall tasks (focused on
remembering) are simpler, while problem-
solving tasks (involving application) are
more complex and challenging mentally
[14].

During  the  activities, students
described, explained, and summarized their
observations while recalling knowledge
from lectures. This process significantly
improved  their  understanding.  Peer
participation  further  enriched these
explanations. The activities included
interpretation, discussion, comparisons, and
demonstrations. For example, in the first
two activities, students predicted potential
causes of plant health deviations based on
their observations and offered plausible
explanations. Research has shown that the
understanding domain in active learning
enhances cognitive engagement,
encouraging students to analyze and
interpret information rather than passively
receive it [9]. This approach helps integrate

theoretical knowledge into real-world
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contexts [15], improves retention through
meaningful interactions with content [16],
and fosters critical thinking [17].

Students also progressed toward
applying  their knowledge to solve
problems, modify situations, and address
challenges. They analyzed plant and
environmental health issues, proposed
solutions, and discussed agriculture-related
environmental challenges in their areas,
offering solutions to mitigate these issues.
This approach strengthens problem-solving
and decision-making skills, facilitating the
transfer of theoretical knowledge into
practical contexts [18]. Techniques like
simulations, role-playing, and collaborative
exercises effectively engage students,
encouraging deeper understanding and
long-term retention [15, 16]. Furthermore, it
prepares students for real-world tasks by
requiring them to apply knowledge in
diverse scenarios, bridging the gap between
theory and practice [19].

In plant health and environmental
studies, the analysis domain in active
learning is vital for developing critical
thinking and problem-solving skills. Active
learning strategies help students analyze
plant health and environmental issues by
identifying variables, making comparisons,
and interpreting results. These activities
involve breaking down complex
information, understanding relationships,
and recognizing cause-effect patterns.
Students evaluate agricultural management

practices, assessing their effectiveness and
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sustainability in reducing environmental
problems. These analytical components
enhance their ability to make evidence-
based decisions and work collaboratively to
formulate  solutions  from diverse
perspectives [15, 16].
Universally  correct  management
practices do not exist for plant diseases, as
effective strategies depend on host-
pathogen interactions, environmental
conditions, and socio-economic contexts
[20]. Therefore, evaluating management
practices using an integrated approach is
crucial for promoting both plant and
environmental health. While traditional
lectures may cover the principles of disease
management, strategies may differ in the
field.  After

strategies, students must critique and

proposing  management
assess each option, considering both
positive and negative impacts. Active
learning fosters critical judgment by
enabling students to evaluate different
perspectives and assess the quality of
information or solutions [15]. These
approaches promote reflective thinking,
allowing students to analyze the strengths
and weaknesses of their decisions [17].
Students assess various practices based on
criteria like feasibility, effectiveness, and
sustainability, especially regarding
environmental and plant health impacts
[16].

The final activity focused on
developing environmentally friendly plant

health management guidelines tailored to
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Students  constructed

guidelines  covering the entire crop

specific  sites.

lifecycle, from pre-planting to harvest,
integrating knowledge from diverse fields.
Active learning techniques foster creativity
and innovation by encouraging students to
generate new ideas and designs. These
techniques integrate biological, ecological,
and socio-economic considerations,
enhancing problem-solving and promoting
collaborative learning [14, 15, 19]. Active
learning improves long-term retention and
equips students to apply their knowledge
in various contexts [9].

Active learning enhances lecturers’
confidence in integrating  theoretical
teaching with field experiences that mirror
real-world situations. Students, taking an
active role, help enrich the leamning
environment by sharing their diverse
knowledge and insights. This approach
allows lecturers to discover students'
creativity and expertise, which may be
overlooked in traditional lectures. Active
learning  also  improves  assessment
techniques by offering diverse ways to
evaluate students through field and lab
activities. Additionally, it fosters teamwork
and leadership skills, helping lecturers
refine their guidance techniques. These
methods promote sharing innovative ideas
related to plant health and sustainability,
leading to creative and effective problem-
solving.

However, challenges arise in

implementing active learning activities. A
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small class size can hinder knowledge-
sharing and comprehensive assessments.
Students’ varying academic backgrounds,
especially those unfamiliar with technical
terminology, may require lecturers to adjust
theoretical instruction. Field conditions,
sample availability, and plant health issues
can complicate activity planning. Field and
lab activities require more time to organize
compared to traditional lectures,
potentially limiting syllabus coverage.
Scheduling  conflicts, particularly  with
weather and field site availability, can also
arise. Additionally, some activities may be
tailored to specific crops or regions, limiting
the applicability of knowledge to broader
contexts. The unavailability of relevant
disease samples during the semester may
limit the ability to work on important issues.
Nevertheless, addressing these
challenges—by adapting activities to local
conditions or using virtual resources—can
enhance the educational impact while

minimizing potential drawbacks.

4 Conclusion

Active learning through field and
laboratory activities offers a transformative
educational approach to plant health and
environmental  safety. By combining
theoretical  knowledge  with  practical
applications, these methods enhance
critical ~ thinking, problem-solving, and
decision-making skills, while also boosting
student engagement and knowledge

retention. Field and lab activities immerse
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students in real-world scenarios,
encouraging the analysis of complex plant-
pathogen-environment interactions and

fostering  collaboration, creativity, and
innovation in addressing agricultural and
ecological challenges. Despite logistical,
safety, and resource challenges, the
benefits of these activities outweigh the
drawbacks when carefully implemented.
They enrich learning experiences and
prepare students to adopt sustainable,
integrated management practices in their
professional careers. Ultimately, active

learning equips future practitioners and

CMUZ

navigate and address the complexities of
plant health and environmental safety in a

rapidly changing global context.
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	TYPE A
	204365 : Human-computer Interaction “HCI: Weaving the digital world into the fabric of human experience”
	กรพรหม พิกุลแก้ว1,2
	368100 : การเริ่มต้นธุรกิจเกษตรในโลกที่เปลี่ยนแปลง Active Learning เปลี่ยนห้องเรียนให้เป็นสนามฝึกผู้ประกอบการ
	กรรณิกา แซ่ลิ่ว, นิลุบล ชลสวัสดิ์, กฤษฎา ดิเรกวัฒนะ และ อรพรรณ ประดิษฐ์
	361461 : การอนุรักษ์ดิน "เรียนรู้เชิงรุก ปลุกพลังการอนุรักษ์ดิน สู่เกษตรกรรมที่ยั่งยืน"
	จักรชัยวัฒน์ กาวีวงศ์ 1
	356488 : ผลิตภัณฑ์สัตว์น้ำ การเสริมสร้างทักษะการเรียนรู้ด้วยกระบวนการ Active Learning
	นภัสสร มนทา1
	801333 : ระบบอาคารและพลังงาน 1 Active Learning in Building Systems for Architectural Students
	ปิยาฉัตร ศิริวรรณ1 และ รัตน์ ตัณฑจำรูญ2
	803233 : Basic Tectonics Architecture การบูรณาการสอนเกี่ยวกับโครงสร้างทางสถาปัตยกรรมด้วย VR
	ปิยชนน์ อุนจะนำ1, กานต์ คำแก้ว2 และ ธีรยุทธ อินทจักร์3
	207401 : กลศาสตร์ควอนตัม I
	สุกฤต สุจริตกุล1
	TYPE B
	Enhancing Intellectual Property Literacy: AI Integration in Undergraduate IP Management and Negotiation Instruction (Course 888232)
	Dr. Phillip Freiberg, ICDI, CMU
	204355 : การโปรแกรมเชิงแข่งขัน ถ่ายทอดสดการแข่งขันเขียนโปรแกรมภายในมหาวิทยาลัย
	จักริน ชวชาติ1
	356413 : เทคโนโลยีชีวภาพเพื่อการสืบพันธุ์ในสัตว์เศรษฐกิจ การเตรียมอุปกรณ์และการผสมเทียมในโคนม
	จักรี จิตจำนงค์
	803401 : การออกแบบโมเดลสถาปัตยกรรมด้วยคอมพิวเตอร์ การใช้คอมพิวเตอร์ออกแบบโมเดลสถาปัตยกรรมขั้นสูงด้วยการเรียนรู้ แบบ Active Learning และการสร้างสื่อดิจิทัล
	ชมพูนุท ชมภูรัตน์ และ พิชญ์วุฒิ วิรุตมวงศ์
	255323 : การประกันคุณภาพเบื้องต้น From Lecture to Learning: ปฏิวัติวิชาการประกันคุณภาพด้วยวิธีใหม่
	ฐากร โอภาสสุวรรณ1
	352433 : เทคโนโลยีการผลิตสื่อในการส่งเสริมการเกษตร เสริมสร้างทักษะการสื่อสารเกษตรยุคใหม่ด้วยการผลิตสื่อจริงผ่านเทคโนโลยีและ AI
	ดรัลรัตน์ ใจเที่ยง
	359460 : พืชสมุนไพรและเครื่องเทศ เข้าใจพืชสมุนไพรและเครื่องเทศผ่านการเรียนรู้เชิงปฏิบัติจริง และการผลิตสื่อออนไลน์เพื่อการเรียนรู้
	ธิเบธ ตังเปา1 และ สรณะ สมโน1
	602463 : หัวข้อพิเศษทางเทคโนโลยีชีวภาพ นวัตกรรมเครื่องสำอางผ่านเทคโนโลยีชีวภาพจากห้องเรียนสู่โลกธุรกิจ
	นิภาวรรณ ปันธิ1 และ วิสุวัฒน์ วรรณมะกอก2
	203405 : เคมีผลิตภัณฑ์ธรรมชาติ Active Learning และ Asynchronous Learning
	นุชนิภา นันทะวงศ์
	205303 : ธรณีสัณฐานวิทยา มิติใหม่แห่งการศึกษาธรณีวิทยาแบบผสมผสานการเรียนรู้ด้วยตนเอง และกิจกรรมในคาบเรียน
	พิชาวุฒิ มานพกาวี1
	204454 : Combinatorial Optimization Algorithms and Programming (อัลกอริทึมและการเขียนโปรแกรมในการหาค่าเหมาะที่สุดเชิงการจัด) การจัดการเรียนการสอนแบบ Active Learning และ Asynchronous Learning สำหรับรายวิชาเกี่ยวกับอัลกอริทึมและการเขียนโปรแกรมคอมพิวเตอร์
	วัฒนา จินดาหลวง1
	954248 : เทคโนโลยีสารสนเทศและการสื่อสาร “สื่อการสอนออนไลน์ช่วยลดอุปสรรคด้านภาษาของนักศึกษาต่างชาติ และส่งเสริมการเรียนรู้ที่เข้าใจง่ายและเข้าถึงได้ทุกเวลา”
	สมเกียรติ น่วมนา
	606311 : Design Thinking for Marine Food Product Business and Innovation เปลี่ยน Flat เป็น Flipped Classroom ด้วย Active + Asynchronous Learning
	สุกัลย์ บรัศไพบูลย์
	204312 : การออกแบบการจำลองและประสบการณ์เสมือนจริง
	การเรียนรู้การพัฒนาระบบ AR/VR เพื่อสร้างประสบการณ์เสมือนจริงด้วย Active Learning และ Flipped Classroom
	สุธาสินี โทวุฒิกุล
	805212 : การออกแบบอุตสาหกรรมด้วยเทคโนโลยีดิจิทัล Crafting Smart Ideas into Smarter Products.
	อภินันทน์ สุมทุมพฤกษ์1
	TYPE C
	955732 : ดิจิทัลเกมเพื่อการศึกษา การจัดการเรียนการสอนในรูปแบบ Active-Asynchronous Learning เพื่อส่งเสริมผลสัมฤทธิ์ในการเรียน
	กรรณิกาณ์ ด้วงเจริญ และ กฤตวยาน์ ทองคู่
	801311/804371 อ่านเมือง : ผสานและเชื่อมโยงกิจกรรมการเรียนรู้ ผ่านการออกแบบเมือง ผู้คน และสถาปัตยกรรม Reading the City : Integrating and Connecting Learning Activities Through the City, Urban Dwellers, and Architecture
	สันต์ สุวัจฉราภินันท์1 และ อัมพิกา ชุมมัธยา2
	606479 และ 602463 : หัวข้อเลือกสรรในสาขาวิชาเทคโนโลยีผลิตภัณฑ์ทางทะเล 3 และในสาขาวิชาเทคโนโลยีชีวภาพ 3 การบูรณาการของ 2 ศาสตร์จาก การเรียนการสอนอาหารระดับโมเลกุลและประยุกต์ใช้ในธุรกิจอาหาร และการเป็นผู้ประกอบการธุรกิจเครื่องดื่ม
	สุพัตรา กาญจนประทุม1 และ วิสุวัฒน์ วรรณมะกอก2
	TYPE O
	Implementing Outcome-Based Education (OBE) to Enhance Learning in 888345: Methods and Tools for Design Thinking in Entrepreneurship
	Worawit Tepsan
	801709 : การออกแบบเพื่อทุกคนอย่างมีสุขภาวะดี Outcome based product design solution for special needs การออกแบบตามเรียนรู้ปัญหาและความต้องการเฉพาะ
	สุมาวลี จินดาพล1
	801371 : เคหการ Unpack Maekha: การสร้างผลลัพธ์การเรียนรู้ ผ่านการพัฒนาที่อยู่อาศัย สำหรับผู้มีรายได้น้อย กรณีศึกษา ชุมชนริมคลองแม่ข่า จังหวัดเชียงใหม่
	อัมพิกา ชุมมัธยา1
	TYPE Starter Kits
	351321 : เศรษฐศาสตร์การตลาดสินค้าเกษตร การเพิ่มทักษะการเรียนรู้ด้วยกระบวนการจัดการเรียนรู้เชิงรุก
	กรรณิกา แซ่ลิ่ว1
	205355 : หลักตะกอนวิทยา Sedimentology: It is Not That Difficult
	กฤษฎา มูลป่า1 และ สาธิต กันทะตา1
	801114 : การออกแบบสถาปัตยกรรมเบื้องต้น 1
	การจัดการเรียนการสอนแบบนำเสนอกระบวนการคิดเพื่อนำไปสู่ผลสัมฤทธิ์ด้านพื้นฐานการออกแบบสถาปัตยกรรมเบื้องต้น
	ชยพล ศรัณยพัชร์
	801709 : Universal Design for Well-being การใช้ AI เพื่อช่วยในการออกแบบสุขภาวะที่ดีสำหรับเด็ก
	พิไลพร นุ่นมา1
	801382 : การศึกษาความเป็นไปได้ของโครงการสถาปัตยกรรม กระตุ้นปฏิสัมพันธ์ร่วมและการคิดวิเคราะห์ตามเนื้อหาในชั้นเรียน
	ภัทรา รังสิโรจน์1
	ME254478 : วิศวกรรมระบบท่อ การสร้าง Virtual Tour สำหรับประกอบการเรียนในวิชาวิศวกรรมระบบท่อ
	ยศธนา คุณาทร1
	802112 : ปฏิบัติการออกแบบภูมิสถาปัตยกรรม 2 คลิปวิดีโอ Portfolio
	ศศิพิมพ์ ปรีชม
	610114 : อาหารเพื่อสุขภาพและความงาม Exploration before explanation: เพิ่มการเรียนรู้ด้วยการสำรวจก่อนอธิบาย
	สิรภัทร แต่สุวรรณ1
	TYPE AI
	356789 : The Future of Scientific Writing: AI Tools and Their Applications
	Nguyen Vu Linh1, Luu Tang Phuc Khang1, Tran Thi Diem Quynh1, สุวรรณา วิเศษแก้ว1, ณัฐธิชา นันตากาศ1
	801211 : การออกแบบทางสถาปัตยกรรม การบูรณการณ์ปัญญาประดิษฐ์กับงานสถาปัตยกรรม
	ธนพร พรเทวกุล
	802333 : การถ่ายภาพภูมิทัศน์เมือง เรียนเมือง ถ่ายต้นไม้ สนุกทุกคาบ และสร้างสรรค์ทุกชัตเตอร์
	พิไลพร นุ่นมา1
	356312 : สรีรวิทยาสัตว์น้ำเศรษฐกิจ การใช้ AI เป็นเครื่องมือในการเรียนการสอนทางด้านสรีรวิทยาสัตว์น้ำ
	มินตรา ศีลอุดม1
	Empowering Educators: Innovations in Active Learning for DIN/888147
	204171 : ปัญญาประดิษฐ์ท่ามกลางพวกเรา
	“AI won't take your place, but those who leverage AI effectively will.”
	กรพรหม พิกุลแก้ว1,2
	605204 : การจัดการคุณภาพวัตถุดิบในการพัฒนาผลิตภัณฑ์อุตสาหกรรมเกษตร การให้คำแนะนำกลับ (feedback) และการสัมผัสวัตถุดิบจริง ทำให้นักศึกษาบรรลุผลลัพธ์การเรียนรู้
	ปิยวรรณ สิมะไพศาล1
	360108 : โรคพืชและความปลอดภัยด้านสิ่งแวดล้อม Cultivating knowledge: Active learning strategies for advancing plant and environmental health education
	Milan C. Samarakoon1
	751405 : ทฤษฎีการพัฒนาเศรษฐกิจ การกระตุ้น  Creativity และ Critical thinking ด้วยงานจำลองนิทรรศการ
	มัทนา วงศ์ศิริขจร1

