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Abstract

This research aimed to 1) develop a science learning model that promotes creative
thinking and creative innovation ability for students, and 2) evaluate the effectiveness of the
model, including creative thinking and creative innovation ability, and satisfaction of students
after using the model. The sample group consisted of 35 first-year undergraduate students
studying chemistry in the first semester of the academic year 2023, obtained from simple
random sampling. Research tools include creative thinking and creative innovation ability, and
satisfaction assessment form. Data were analyzed by finding the mean and standard deviation.
The research results found that the science learning management model has 4 components,
consisting of 1) principles, 2) expected learning outcomes, 3) 7 learning management steps,
including (1) stimulating interest, (2) identifying problems and understanding problems, (3)
brainstorm and sequence ideas (4) plan (5) implement the plan (6) present (7) assess and 4)
measure and evaluate. After using the model, students' creativity was at a good level
(X=2.99, S.D. = 0.46) and their ability to create innovations was at a good level (X=2.65,S.D.
= 0.38) and students were satisfied with the science learning management at the highest level

(X=4.57,S.D. = 0.55).

Keywords Science learning management model, Creative thinking, Creative innovation

ability, Undergraduate student
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&Kluwin,1978:2 : Arends,1997:7 ; Khemmanee, 2019: 221-222) Waza1nN15AN¥I1I5N159ANS
Boud wuih madamsiFeudiiannenudnaiieassd iva1e3s leua msdanmsiSeuduvuainaassd
\Jugnu (Creativity-Based Learning, CBL) (Ruechaipanich, 2015) n1359AN15L38U3 W UUSEANANDY

(Thongjun and Pankaew, 2016) N133nn1st3euswuulaseudugiu (Thanuk, Kittikanampol and
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Thongsorn, 2020) M33ANSIEUIANULWIARAEANAN Y (Klubsakun and Phonak, 2020) N159AN13
SeuiuuvaziAndne (Taimaung, Thongsomn and Sirisawat, 2019) wazn1sAnLlseanuiuy (Design
Thinking) (Sisamud, Wannapiroon and Palee, 2023)

LAz aduATIERTUABUNTINNISITEUT au130aTUTUNBUNITIANITEOUITIIEYIENMUIAIUAR

Y

€

assassALarANaNnTatunsaiNassAuInnsTuveiseu Usenaumey 7 Yuneu laud 1) nsesu
Anuauls 2) ssulagvuazyianudnlatgm 3) ssaumnuAnLagaIfuAINAA 4) 119KY 5) adile
U URR N 6) Waue wag 7) Ussidung
= o A a ¢ = s g
MouN 2 nan13mLT (Development: D1) LileA5 18918881 88AU0909AUTENDULATTUR DU
nsIansseuidsasuaNufnavassAarauansalunsassassAuinnsy Jalasiegukuy
N153N1SREUINEIMansNduaSuANARas1asIALAEANaINNTaluNsas1eEsIAN TN STUYes
v = v (3 v d’j
unAn® Ysznounie 4 a3ndsznau aall
1. ¥8NMT N15IANITLTEUTINGIANANTTAWATUANNANAT9ATIAUALAUAINTTE
TumsadrsassAuinnssy WunsdafanssulesihdaymundudinssdulidSeuinnisiseus ku
nsruIuNsAsilievidlgaunsEieIesu kSsuAumatvnveslym Auadiaius ienuedie
asinlugnissrydszaudan wasuidgmidiedsivatenaielaeniunszuiunisnguiieliiiin
ANUANATNATIARALANAINNTA UM TATINEsIALIRNTIU LA
2. wan1siseusnaande laun anudnaseassavesindnwimasldsvuuveyly
SEAUR AuaansalunisassassauinnssuvesinAnwvasldsuuuveglusedud wavauiianela
v = Aa o ) Y s 1 v A
vosnAnwniidenisinnisiieudinermanseglusyaud

3. Tumeunsinn1siseus Usenaume 7 Yumeu fell Tui 1 nsgduaduaula Jun

N

¥y Yeymuwagyianudnlatym 9uil 3 sEANAUAALAZEIAUAIINAA TUN 4 19UKY TUN 5 ad
a a wa Y o & o o o a = Y] ~
ToufUAmuuay Tuil 6 Tutiauewastun 7 Useidiuna (Sreasidennakanilunouil 3)

4. M13inuarUseliiung AusULUUNITIANITSeus Y laun n1sussduaiudn
asassAvesindnwmadddsiuy anuanansalunisadvassauinnssuvesind@nwinasldgunuy
wazauianelavesindnyndnen1sdanisiseudineemans

P o 1 o P ¥ vy o | ~ = v o ¥
Wen1s1e3uiuun1TIanIsiseus 1 IE ¥ e1v1ey 3 vnu Fadudl@edvysiunisasy
Ingrmans NasanA1nvidaIuaenndes (100) ¥893193URUUNUIMNI1ENTUTZITY laun
'3 [ I3 a1 < = o
29AUITNOUVDIFURUULAZAIUNZALUDILABYIAUTENOUYBIFULUY AALTU 1.00 Fsa15aUn
sUuunsianseus Maunduluneasddiunguiegdutunauselula
poufl 3 nansvaaedldsuuuy Wunsandunsianisseudnuduneuvesguuuy Al

Uil 1 nseiuauaula daeudlinuaudAyreinsimuauAnaseassduas
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a &

aruanansolunsaduassuinnssuifieviliindnuanunsoadsassdtunuiiduuianssuieaty
dnifidnAnwanla thauefegisuinnsnmienuideifntunadsdaiivuatowasiiauls
Tngldnmnsgduinind@nunfiuuamidlunsfamiuinnssun indegeuinnssums onuidoi
tnfnwala uardnateyadowulunadssdnifuneyarafiotanguausinvesdnifials
wsoUsziaudywieaniu

Suit 2 seylyvuavyhanudiladym ﬁfﬂﬁﬂwﬂumjuémﬁuﬁwLaua{jﬁgmﬁlﬁmﬁu
Nnmsidesdn’ dadduanuddyveamuazirunymildtaauby vandaminveslaym
annsanusmdeys nedaeuliveuavestiymimaduiymiiausadouloaiuanuiiiGou
Mneiviaiiiugiunuszgndldlunsudtgmiinduls

U 3 sEauAuAaLazaduALAn TunAnwiudasngudieiuduaulazfnw

'
v a o Y 1

v Y] = a =~ ax 2 v A v & A
Poyauinnssuvseruifeniuadeuaziraulamenisnmseuuimenisuidgmiilaaindun 2
asUdayanavinauanuInamsiauvsessgeauinnssungIiunsitesdnd tnaldmaunsesu
] = 1Y) Y] ' o 1% aAa £ B a Yo ¢
MUnAnwduuImslumsiawuinnssuegulsiounJaymininiu lnegaeutlnlemalvdndnw
¥ o a d‘ 1o W dl' ¥ aa 1 1% d' ¥ d' 1 [ o
IodaueauAanlddiagueuy ieaunn3snislmly Wilduniige gaeunaziousiuiudnaiy
vy A a ¢ 3 ) )

wazlvidoiausnuziioiinsziaudululalunmsiauiuinnssu

& A I3 o w av v Y Y v Y

Ui 4 M [WunsihdeyanlannmsAuaiianvguestdymuasdoyaiaiuayu
nsfsanuAgIuienvua g Tuseunisuilalymuasszeziattunisuilatym iy
TNUNUES U TAN T

Uit 5 aslouJUAnuuny dnfnwiudasnqusiuiuainauinnssuniu unuingd
wazihluneasddduddgvndesiusasiivioyaiiionideunnsesuazimuiogmaiiion iiel
winnssuausaltaulaas

Uit 6 Tudnaue iunisiiuinnssui Waud uuazusuusaudlatdyniegns
winzauuautauelmgiladstazdauuiaula S8R T8UTI9UNE N INAIUILIRNITULAY
WauenaNUUIANTTUTIANYTa]

N 7 Yssiliuwa (Assessing: A) H3deUsziliumnuAnaisassAuazauainsaly
nsaseassAwinnssuvesdndnyivdsddsiuuy IneussliuneseninamsdanisissuiuasUseidiy
PNTUNU TIWTINDTAUINTIBNURAEAITUNEUIHANY wdsnduliTnAnwrUsziiuniuis

Aa Y] = v
W@iﬁ]ﬂm@@ﬂqi'ﬂ@ﬂqﬁﬁﬂug
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]
s 1 a

neufl 4 UszAnsravasguuuunssanisBouiinenmansiduaiuninufnaisassduas
anuaunsalumssdeassiuianssudmiuiindnen laefinansids deil

1. amsAnwAuAnaieassAvesindnyndansldguuuunmsdansiseuiinermansi
duasumnuAnassaTsAkarANausalunsassassAuInnssudnsulinAnwLaginseideya
Tngldradouazdrnudeauunnsgiu fnsed 1

M3NN 1 kansUsTliuauAnassassAvesindnymansldgunuy

R NaUszLily wlana

$189015UTELUU — ” . p

X SD. SEAUANUARAS19ATIA
1. ANUANAADILAA? 2.89 0.53 A
2. ANUAREAYIEY 3.20 0.41 A
3. ANUARSLSY 297 0.51 A
4. MNUANALLIUNADD 291 0.37 A
ALRAUlAYSIU 2.99 0.46 A

[y

M9 1 wudwadssliuruAnaiassrvesindnuindslisuuuulasueglusyiud
(X =2.99, S.D. =0.46) WAzl oA UMENAINBIRUTENBUVDIAINANAS19ETTA WUl WnAnwdl
AuAnasassAnnosAUsznoveylusEAud uazindnwfianuAadangugeiian (X =3.20,
5.0.20.41) sesasunduaudniisy (X =2.97, S.0.=0.51) AnufAnazidenane (X =2.91, 5.D.=0.37)
warAINNARAaaILAaT (X =2.89, S.D.=0.53) muansu

2. iamsAnwiauausatunisaiassauinnssuvesindnwindeinisldsuuuunisdanig
BoufinereaninduaiunnuAnainsassduazanuannsalumsaiassruinnssudmiuindny
uazdnseideyalagldradeuardrnideuuannsgiu dmnss 2

M139 2 KansUsTiuAyansalunsaieassawinnssuvestinAnwmansldguuuy

NaUsELiy wUamna
TUnsUTELEUY — —
X S.D.  FEAUMINEINNTD
1. frunsimuadam/dsadufiauls uae 3.00  0.00 9
ANEURUSAUWTRATIY
2. ATUNTEUIUNTHRIUILINATIY 261 044 A
2.1 Iogusvasavaauinnssy 2.86  0.38 0
2.2 MIlvanns wuida ngud tunisasns 286 038 0
uinnssu
2.3 N139RNLUUUINNTTY 243 053 wold
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NaUsELiiy wuamna
18M5UITU - >
X SD.  SEAUANEAILNT
2.4 ASEUIUNTASUTANTIU 229 049 nald
3. AuUNSHIEUBNAIU 276 043 A
3.1 MSAVIUTIENU 257 053 A
3.2 NMIIALAAINANULINNTTU 286  0.38 A
3.3 MsuEusNauUINUa" 286  0.38 A
4. frurnuAnsEuaseassa 2.14 038 nald
Aadelnes 265 038 A

INAITIN 2 NUIHAUSLLTUAINEINNTAIUNTES 19ASTAUTANTTUVRIUNA NI Na I by

sUwuulnesiuiiAedeeylusedud (X =2.65, S.D. =0.38) uaziilefiansanuenauusazsi Ly
ANNEINTalUNTATIeETIANIANTTY WU dnAnwidiannuaiunsalunisasiassauinnssueyly
seAuf 3 Fulneduiidanadsgeaafedunisinuatam/Ussifuiaulawasanuduiusiu
winnssu (X =3.00, S.D. = 0.00) sosaaududunisiiausray (X =2.76, S.D. = 0.43) uazau
AsEUIUMSHALILIANTSY (X = 2.61, 5.0.20.44) mudiy drusmuiidianuannsalussduneldie
funwAR3SHaS1sassA Aideds X =2.14, $.D.=0.38

3. namsAnwinfianelavestnd@nunfifisensdanisiSeuivesindnundansldguuuy
mMsdnnsiSouiinemanifiduaiunnudnaiisasduazanuannsalunisaiassiuinngsy
dmsuiindnu WunsuszdiurudnvesindnuiidsenisdnnisSeuiineeans Usznause 3
A laun A1uusseInia anufanssukasaudseleviuaznisiiluuseyndld Tasldwuuysediy
mufswelavesin@nwifinenisinnisifouduasiinsesideyalagldatadonazdruidoauy
1ASFIU BINanTUTTRIURINT197 3

MN519% 3 maﬁﬂmmmﬁqwaiwaqﬁfﬂﬁﬂmﬁﬁmmﬁmmiﬁaui‘i‘wmmam%

foil S19M5UsEIiY NaUswLilu AU
X SD. anuinela

AUUTIEINIANTIANTTITEUS 4.47 057 1N

1 dndnwdanuay aunauiulunisisey 451 056 1niign

2 dndAnwdianunseieseiulunsiseuy 434 0.59 Tl

3 ddndAnwldldnlumsuansanudaiiuldogiafud 454  0.56 1niian
AUNTINNINTTUNISITEUT 4.49  0.59 Tl

4 Aanssunnudenndesiuingusyasiuassneiv 4.49 066 1N

5 Aenssuusardunouldinamnzay 449 051 10
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T F18N5UTEEY HAUTZIIY JEAU
X SD.  anudanela
6 NANssuIANEINIENBMLNEAUANNAINITAVDS 451 061 1niian
wnAnw
aulsslerinaznisunluussyndld 467 051 1niian
7 Dawiwuuazduduliiansinwauaiimenues 4.69 047 TRRUED)
8 rwiwuuazduauliineufnaswassa 4.63 055 TRRUER)
9 fnpimwuazduasulitindnwilaldauaiuisaves 4.69 047 1niian
ALDY
10 freimwazdnasulimindnunduanininudaiiiy 4.66 059 WINAgA
11 wlidnAnwanunsaihanusluvssandldluiinla 4.69 047 1nitgn
Anadslngsa 4.57 0.55 1niign

! v a vYa

NENTIN 3 NuImalsziiuauisnelavetinfnwndsensdnnsiseuiinemansves

UnAnwnddldsusuulaesiudanadeegluszduuniian (X =4.57, S.0.=0.55) uagillofia1sanuen

AusagA1uYeInuianelaveinAnwinudi dnAnwlinnuiaelauniaadudulsylesiiag

v = =

n1sunluUssynaldfinnade (X =4.67,5.0.=0.51) sesasntndnwidenuisneladusiunisda
Aanssumsiseusegluseauuin (X =4.49, S.0.=0.59) waztnAnwiiinuianeladesnanlusiu

UIINIANSIANSISEUS (X =4.47, S.0.=0.57)

djUuazafiumenan1iide

JURUUNITTANITITBUT INeIAIans N duasuauAnas19asIAkazAINaINITalunis

'
a Ya o

AIYeLITLl 4 aadUsEnau 1) nanms 2) nansiseunatani

Y

4519835AUINNITTUYRIUNAN W
3) dunounsdanisdoud 7 duseu lhun 3.1) nseduaiuaula 3.2) seydgmiuagyhanandils
Jaynn 3.3) seauAuAnlazaIfuAINAn 3.4) 219UaY 3.5) aslloUfURnuLNY 3.6) Unaus wag
3.7) Useiliuna wagesdUsznaudl 4 AonsinuagUsuifiuna Woussiduaduiauaonndas (100)
ﬁqaqﬁﬂsgﬂauLLazmmmmsamadLwiazaqﬁﬂizﬂausumgmwu WuIMNTIEN1TUTEEY dAeuil
AudenAdainiy 1.00 sl eraidessnainesddsznauresgduuuiiwaund uldunainnis
féi’ﬂmeﬁéﬁ’agamﬂﬁ'ﬂ’?mmiﬁ'ﬁmmLﬁ'z?'mmaujé’wuﬂﬁﬁ’mm‘;;ﬂl,wu (Weil, Joyce, and
Kluwin,1978:2 ; Arends,1997:7 ; Khemmanee, 2019: 221-222) LLazﬁifumaumﬁmmﬁL?aufSu'eN
sULuUvsznaudae 7 dumeu éun 1) nseduanuaula 2) ssyllymiagianudlatagm 3)
FLANANUAALALEIAUAIUAA 4) 119uNU 5) aslaUURAULKY 6) Yiaue wag 7) Useiliung hy

luarenisduaseideyavediasuiivainuate lun n1sdnnisseuiuuvaseassadugiu
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(Creativity-Based Learning, CBL) (Ruechaipanich, 2015) n153an15i38u3huusea (Thongjun and
Pankaew, 2016) n139AN15K58uwUUTATI9IMTUEIY (Thanuk, Kittikanampol and Thongsom,
2020) M3IANTTIUTAMLWIARALANAN Y (Klubsakun and Phonak, 2020) Msdansiseuiuuy
azifu@ne (Taimaung, Thongsorn and Sirisawat, 2019) Wagn15ANTIEBNWUU (Design Thinking)
(Sisamud, Wannapiroon and Palee, 2023)3sduudusiduisasuiiamnsovilidiSoudiniufn
assassAlazAuEusalunsassassauinnssule
UseAnENaveIgUhuunInNIsteuIIngmansidsasuaLAna 98T sALagAINEINNTD
TunisasnassAauianssudmsudndne laun A1uAnas9assA AuatnsalunIsaseassa

WinnTsuLazAuNanelavesinfne) 91NNANITIATIZANUIT ANARESSATIATRITNANYINALY
sunuulagsinaglusaud (X =2.99, S.D. =0.46) uazlilaNa1TNUENAINBIAUTENOUVBIAIUAR
¥ 6 1 v =2 = a Lo 3 13 [ v A v = IS a A 1
aseassn wud dnAnwllanuAnassassaynesausenoveglusedud waslindnuniiaudndamey
aa7ign (X =3.20, 5.0.=0.41) seasundumnuAnsisy (X =2.97, S$.0.=0.51) Anudnazidenase (X
=291, $.0.=0.37) LArAUAAAADILAAY (X =2.89, S.D.=0.53) m1uaisu viadloratdesuiainluy
JumpuNMsasusuIINTUnssAuANauladiefmeg e nvatedududuneuiidfylaunninnis
A0ULUUAS19E53A (Ruechaipanich, 2015) wazdunaussunlunisilalonaliin@nulassytaym

wagyhanudlatgmifisduanndsinuireluiinuszdnfuneunaeiinnsduaudayaiieniuuinig

al

roTsnsnvannuanslunisuAden wasantuanuiuss LA UAnLazaInUANUAALNOANLEDN

Wnsnananlunsuidym Fedenndassiuauideass Thongiun and Pankaew (2016) AilARaIUN

q

ANUARETINETIAMINe AR SYasini st uiiseuAnwineusiulaen1sIANTT S UL UUTEALANRY

unsdauszaunisalligiseulddauilymmvaneiirmslaedalendlivnauldiaueaiufniiien

'
J a a a

AnaulagluAdadainsussdiunnudn wiiuUSuanuAnIutatugaing JudenianaufAnd

a

v =2 a VY a Y o a ' a Y a
Aanulrlunisundeym "\NLUUﬂ’]iLU@I@ﬂWﬁIME‘}ILi‘EJ‘L!IWWGlJU’] N1TANAABDN NI1TAANLLUUBLUNUY NI1TIAR

q o
gangu N15AR3ISILAENNSIATEazBen (Photsuk, 2001)
wanaNidmudn anuauisalunsaseassauinnssuvesindnyvasldsuuuulaesiud

ALadaglusEAuR (X =2.65, S.D. =0.38) LaglilaNaNTUILENAIULAAEATUYBIANAINITOLUNIT

¥ 3

assassAuinngsy wudn dnAnwilanuasnsalunisasiassauinnssuegluseaud 3 sulaginu

a1 a I~ ¥ J

ffAad sgeanfediunisivuadyn/dssifuiaulauazaudusius fuuianssy (X =3.00,
5.D.=0.00) sesasuTuaunIsiaueNau (X =2.76, 5.0.=0.43) LALAIUNTLUIUATTN AIUT
Winnssu (X = 2.61, 5.D.0.44) a a1 @rusufidanuaiansoluseauneldfe suauan3sy
45194557 finads X =2.14, 5.0.=0.38 ﬁgﬁmﬁ]Lﬁaqmmﬂ%gumaumﬁmmiL?‘Jaui'%qgmmuﬁmi
TnnudAyiunsssylaymuazianudiladudgmbidanuisihliindnwianuauisa aiu

mstmusdgn/Useiuinaulasazanuduiusiuuinnssugaiian wazsosaswlumnuaunsaniu
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mstiauenanuissanifeliindnwiiminaueranisinvnionamaiFousiiintuluusias
fumeuresnstanssuiieilfindnwannsatiauenanuléd druauansafunisiau
uinnssuduinnnduneunsdanisSeusiidudumsmeunuiarasdioufifmuuny Saaenndoaiy
m3dnnsseudiuulassuiugnu (Thanuk, Kittikanampol and Thongsorn, 2020) kazn153aNIs
L%EJN%LLU‘UEWL@JJ%WU’] (Phornphisutthimas, 2013) o Taimaung, Thongsorn and Sirisawat (2019)
uidutessERuANaIsaneldRe FuauAnTduaiased sedoradesnindnuiidungs
fhegraduiindnududil 1 AldGeusifeadenluneivfugudiiflonaldGoudenduinin

Yo

Weadnieedediliamnsafnsisusssenananufiauldvinnans

| v

PnRaUsEuAuianelavesinfnwndsensdnnisiseusinermansvesinanu vialy

sUwuulngsaudanadueglusgauinian (X =4.57, S.D. =0.55) LaglileNTULINMULAAZAY
= o = = = = ~ [ ¢ °

vaenuianelavesindnwinuidn dnfnwilianuianelauiniigaduaudseleviuaznisiily
UszgndldfAnady (X =4.67, 5.0.=0.51) sesuntndnwiauianeladudunisdafanssuns
= Y Y = o = = ¢ v Al v
Seusegluszauunn (X =4.49, S.0.=0.59) uaztnAnwilanuiianelateefigalusiiuusseinianig
Jansieus (X =4.47, S.D.=0.57) 0194831131NTUABUYRINTIANITTRI Ve ULUUlAN1A1nTE
doungreimuLInARUeIlALTeaw (Thanuk, Kittikanampol and Thongsorn, 2020) kaza@1LU190

WaunIninemansveagiseuls (Taimaung, Thongsom and Sirisawat (2019)

UalauauunNsIY
MsthgUuuusiansSeuinemanifiduasunnuinaiassduazauaiansalunis
afsasssutanssudnsuinAnwaldlunsdanaieud faeumslinnuddyiuduneud 1
nszfuanuaulauarduil 2 seydlgmuagyanudladguiielidi3ouiudegmaud
wannviane umnudAguasUsglovd iaussgdlavesnisadrsassduinnssy uasduil 3 sz
amnwAnLazavuANLAn U DelonaliiiFeuldlinnuAnaiuasduas anudniie linasud
éfnuduuinnssy nvisaounisresqualiduugihegdlnddauasldmanuiionsefuaudn
uigiFousgiaue lunndumeudaasriliimunanudnaivassduasanuannsolunisadioassd

WINNTTUVRISUIUANTAATNaTIAL TN ST HAnWle

References

Arends, R.I. (1997). Classroom Instruction and Management. New York: The McGraw-Hill.

Chittep, Namsomboon, Phuangphae and Po Ngern, (2021). The Developmentof Social
Innovation Creative Ability in Geography Using Design Thinking Process for Mathayom-
Five Students. Journal of Roi Kaensarn Academi, 6(10), 78-93. (In Thai)

Institute for the Promotion of Teaching Science and Technology. (2017). A Manual for the

=213~



MFATANNAENST UNINeaeRaUINg Jv51050d Usenmazluua uazmale

Uit 22 atiuil 1 (uns1Au-Siquisy 2567)

Curriculum of Fundamentals of Science Course. Bangkok: Ministry of Education. (In
Thai)

Inunchot, S., Saewan, M., Kolaka, S., Butsat, P., and Thanthong, S. (2021). The Development
of Instructional Processes by Using Constructionism and Case-Based Learning to
Enhance the
Innovative Creation Ability. Academic journal Suan Sunandha Education, 5(1): 74-85.
(In Thai)

Khammanee, T. (2019). Teaching Science for effective learning process management.
Bangkok: Chulalongkorn University Printing House. (In Thai)

Klubsakun, O. and Phonak, D. (2020). A Development of the Steam Education Model to
Enhance Creative Thinking in Digtal Maketing. Academic journal Suvarnabhumi
Institute of Technology, 6(2), 140-151. (In Thai)

Maneewan, S. (2018). Developing a project-based learning model with synergy through Cloud
technology to promote creativity and innovation. The Vocational Journal and
technical studies, 8 (15), 63-76. (In Thai)

Nilsook, P. & Wannapiroon, P. (2013). Imaginary learning (Imagineering). Journal of Technical
Education Development, 25 (86). Retrieved 28 February 2016. Accessed from
https://www.academia.edu (In Thai)

Panich, W. (2012). The way to create learning for pupils in the 21st century. Bangkok: Sodsri
Foundation Sarit Wong. Retrieved 8 February 2014, from
http://www.noppawan.sskru.ac.th. (In Thai)

Photsuk,U. (2001). Creative thinkers. Educational management manual for talented persons
Special in high-level thinking skills. Bangkok: Rattanapornchai. (In Thai)

Phornphisutthimas, S. (2013). Learning Management of Science in 21st Century. Journal of
Research Unit on Science, Technology, Environment for Learning, 14(1), 55-63.
https://doi.org/10.14456/jstel.2013.7 (In Thai)

Ruechaipanich, W. (2015). Creative-Based Teaching: Creativity-based Learning (CBL). Journal
of Learning Innovations Walailak University, 1(2), 23-37. (In Thai)

Sisamud, K.,Wannapiroon, P. and Palee, P. (2023). Development of the Hybrid Learning
Model with Design Thinking Process to Develop the Creativity. Journal of Humanities

and Social Sciences Thonburi University, 17(1), 108-120. (In Thai)

-214-



MFATANNAENST UNINeaeRaUINg Jv51050d Usenmazluua uazmale

Uit 22 atiuil 1 (uns1Au-Siquisy 2567)

Sriprapai, P., and Cheausuwantavee, C. (2022). The Learning Management Using Project-Based
Learning to Enhance Students’ Innovative Ability. Journal of MCU Nakhondhat, 9(7),
30-42. (In Thai)

Songkhram, N. (2014). Innovation Change learners into innovators. Bangkok:Publisher of
Chulalongkorn University. (In Thai).

Taimaung, S.,Thongsorn,P. & Sirisawat,C.(2019). The Development of Science Learning Activity
Package by Applying. The STEM Education Concept to Develop the Creativity and
Scientific Mind for Grade Eight Students. Rajabhat Rambhai Barni Research Journal,14
(2),23-33. (In Thai)

Thanuk, Kittikanampol and Thongsorn, (2020). The Development of Creative Thinking through
Project Based Learning on PopUp Books Creation in Arts Learning Area for Grade 7
Students. e-Journal of Education Studies, Burapha University. 2(4), 41-52. (In Thai)

The Secretariat of the Council of Education (2017). National Education Plan 2017-2036.
Retrieved 16 April 2017, from
https://www.onec.go.th/index.php/page/view/Outstand/2532. (In Thai)

Thongjun, N. and Pankaew, P. (2016). Development of Creative Thinking in Science of Lower
Secondary Student Learning Through Brain Storming. Journal of Graduate Research,
7(1): 1-14. (In Thai)

Untinagon, P. and Nillapan, M., (2021). The Development of an Instructional Model by STEM
Education Enhancing Innovation Ability for Primary School Students. Journal of
Education Silpakorn University; 19(1): 206-219. (In Thai)

Weil, M., Joyce, B.R. and Kluwin, B. (1978). Personal Models of Teaching. New Jersey: Prentice-
Hall.

Wongyai, W. & Patthaphon, M. (2019). Source of leadership center Curriculum innovation and

Learning. Accessed 8 February 2019, from www.curriculumandlearning.com. (In Thai)

-215-



