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Abstract

The development of STEM education model on flipped classroom learning environment
to enhance creative thinking skills in science and technology was the mix methods research
design. The research objectives were to develop and implementation of STEM education model
on flipped classroom learning environment to enhance creative thinking skills in science and
technology. The research methodology was divided into 5 phases. The first phase was to synthesis
the conceptual framework of model, the second phase was to develop the STEM education
model on flipped classroom learning environment, the third phase was to develop the STEM
Learning Management System on flipped classroom learning environment, the fourth phase study
the effects of using the developed model, and the fifth phase was to verify the developed model.

The sample group was 30 undergraduate students of the Faculty of Science and Technology,
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Rajamangala University of Technology Suvarnabhumi. The research instruments were the STEM
education model on flipped classroom learning environment, STEM Learning Management
System, evaluation form of creative thinking skills in science and technology, evaluation form of
creative innovation product, evaluation form of students’ satisfaction. The data was statistically
analyzed by content analysis, means, standard deviations, and t-test dependent.

The results of the research were concluded as follows:

1. STEM education model on flipped classroom learning environment to enhance
creative thinking skills in science and technology consisted of 6 elements: 1) objective, 2) STEM
education activities, 3) flipped classroom learning environment, 4) scaffolding, 5) learning context
(learner, instructor, interactive content), and 6) evaluation of creative innovation product in
science and technology.

2. STEM education activities in flipped classroom learning environment consisted of 6
steps: 1) identify a challenge, 2) explore ideas, 3) plan and develop, 4) test and evaluate, 5)
present the solution, and 6) revise

3. STEM Learning Management System consisted of 7 modules: 1) learning management
module, 2) STEM content module, 3) STEM education activities module, 4) scaffolding module,
5) cloud data exchange module, 6) cloud communication module, and 7) learning evaluation
module. 10 experts and professors reviewed the effectiveness of the system at a high level.

4. Under graduate students’ creative thinking skills in science and technology taught
using STEM education model on flipped classroom learning environment was higher than pretest
score at the .05 level of statistical significance.

5. Under graduate students’ creative innovation product taught using STEM education
model on flipped classroom learning environment was at a very good level.

6. The under graduate students satisfaction toward using the STEM education model on
flipped classroom learning environment was at highest level.

7. The appropriateness of the STEM education model on flipped classroom learning

environment was at high level.

Key words: STEM Education, Flipped Classroom, Learning Environment, Creative Thinking Skills, Creative

Project, Science and Technology
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agluszAuANIN

22-28  WUNEDN WAUNNTES19ATIA
winnssumaIneremansuazimalulad agluszaus

15-21 %ugde WauUNsaseassa
winnssumamemansuasinalulad egluszduliu
nang
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8-14  NEDY WAUATASNETIA
Winnssumaineemansuazimalulag egluseduiloy
0-7 91809 WAIUATASNETIA
uinnssumainemansuazmalulad eglutiosiian
WUUUSEURNAIUNSAS19ESIARTRNS T
mAngmansuazinaluladfiwuniuiien 10C oy
559119 0.80 — 1.00 ArAuLdesuvesuuuUsziiiu
WinAu 0.80

szeefl 3 NISWAILISTULUSMSIan1sEeu
nsaeunuvasiufne ludnimuandeunisiseul
wuuiesBsundudy thieyaildannsideszesi 2
nswmurzluuunsseunisasusnlglunisimun
sruusumMsuduReus

1. WAILITEUUUIUITIANITIS8UNITEOU
wuvaziindnulugnmuandennsiieuiuuuionsey
AAUAIU MIUIIITAITAAUITZUU (System
Development Life Cycle: SDLC) Tas@nidunis 7
Fumeu el 1) 1i1latlyn (Problem Recognition)
2) Anwranudululs (Feasibility Study) 3) Iias1e4
(Analysis) 4) 99nluU (Design) 5) @5 19RIDNAMUITZUY
(Construction) 6) MsUSuLasY (Conversion) waz 7)
115331 (Maintenance)

2. AATIZUAUABINITUDITEUULAEAS
dun1waliedniane19sdgasy OUasEuu uay
FIn@nuiildiussuy duasisRszuuuinsdanis
Fousiflogidn uazdansizionaisuazauidod
Aedeatunsiannssuy

3. BANRUULKNUAINNTEWaTRYA (Dataflow
Diagram) tkaig ER Diagram mﬂ‘ﬁ'a;ﬁamamﬁmiwﬁm
9IN3VRITUU wavadraadesileusuifiusyuulngly
Black box Technique

4. Walursguulaneld MOODLE Cloud,
Social Cloud kag Cloud Technology S UUUIN1S
JnnsiSeunsARULULAIANANYI lUANNWINABNANT
Seujuuuisuseunduaiuy Wauilagldusnis
Software as a Service waz Platform as a Service

5. Uszilulszandnmaesszuy laglauuu
Uszillunuuyszauai 5 seau 1aeldas Black box
Technique 4 14 A® 1) A1uAIINEINITaTUAS
vhaumumudessueld 2) sunihfivessyuu
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3) Aunisldauvesseuy way 4) Auaudandiy
¥8355UU 1ngg L T81919uar819150y douT I 10
Ay laglduuuusediuysyEnEnmuessuuluUIng
druuszanaan 5 sy

6. USUUTITEUUMINTOLAUDLUEYDIE
\Benvguazensdyaou neuthlunaasdd

szuzil 4 msAnwnanisléguuuunisisou
nsseunuussinfne luanmwIndeunisSeui
wuuvesiFeunduduiilaisiuareinuzarudn
A5 9aTIANITINeIAansuaznalulag
nsAn¥IHaNIYFULUIUNNSITBUNSaRULUY
avfufnwiluanimwindeunisiseuiiuuieaioundu
drutiietatuadrainueraiufnadiaassdnig
Wwemansuazmealulad 1 umsideilmeass ay
glJ b U U One Group Pretest-Posttest Design
Fifumanudunou il
1. MsNeUKUnouaLiunImaaes
L1 NSRS eUAIUNTaNYRININ
wIndeuMsiieusiuuieatsundumy taun gunsel
afduayuniniioud ninfeudeszuuiaiedie
Sumedidn warlusunsuiiiendos
1.2 WSHUAUNTRUYBIUNUNITIANS
Seunsaeu gloufuRdmiugiSuunasasuy uay
isesielumsifiusiusudeya
1.3 MsmssuAdunseuvelnfinwd
1A msudeanguiileu nsAvuaunuImming
Suiiewau nsEnUfURNsIEszULUIMITRNISTeu
nsaeukuUaziNAnuluanmndeunsSausuuy
WoaFeunduaiu as1edgdnisldnunietiodny
pand afengudmiunsuanivdsuioud wazns
\uuazuaniasuteya
2. anliunisnaaedldsuuuunisiseunis
aounuvaziiufinuluanimuwindeunisisauiuuy
Toussunduduiiauty
21 Uszaliuaufnaseassanig
Ingrmaniiazmaluladioudou ngliuudsaiiui
fAfositanndy
22 anllunisveass laglidndney
Seunugluuunisiieunisaeusuvasiudnuily
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an1muandennisiouduvuionIoundufud
Wannalagldinanlunsneass 10 dUnii

2.3 Lﬁaguqmﬂ13wmaaa Usgidy
ANUARAS9ATIANIINEIAIEnSLazinalulagnas
FoU LarUselluNaUasS NEIIAMIAINeIFEnsuay
welulad Tnelduuulssiiufifideimuty

24 @oUDNNANNAALAULAZAINUR
wolavostndnew lnslduuuaauaiuaiufianelad
{Adeimuty

5227 5 MaUsafiudusasrnumangay
vasgukuUNsEEuNSEauLUUazANAn e Ty
dnmuandaun1sieuiuuuriaaisaunduniy

1. dnauejlluunsissunIsARULUUAY
wadnwiluanimuwindeunisiseuiuuurienssundu
A TugduuuieunmUsEnauanusealignsagandl
fifluszaumsalinnnin 5 ¥ Tusunisdaionssunis
FeunisaouuUaslinfner fdrunisieuduuy
POUTYUNAUAN  UATAIUNISLESUES1VINBEAIUAR
aseassamaInedgasiasinalulad 1wy 10
M UselliuiusesnnumaganveguLuunsiseu
msaeufiiauty Taglduuudseiiuduseawuuanns
druUsranem 5 sEau

2. USuugeguuuunnudelauauugved
AVERGRIPIN

5.3 aaanldlunsinnzideya
AMTILATIEALENT (Content Analysis)
ALadY dadsuuunInggIu kae t-test dependent

6. @3UNan1IY

moudl 1 sURUUNSIBUMSERULUUEAIANAN Y
TuanmuadeunisBeuiuuuvissSeunduduiile
wsuaSinezAUAna 1EIIANNSINeNMmansLas
walulad Useneume 4 psrUseneunan fe

1. wann1sYasgUuuuMsisEuNSHaU
Usznausu 4 esdUszneudes dall

1.1 A199ANISISEUNISHRULUUESIANANEN

Lﬂuummamﬁmmﬁﬁﬂmﬁgimmimmﬁu 4
A9INYINTT Ao INeAIdns (Science) tnalulad
(Technology) 3A1nssuA1an$(Engineering) Lag
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AfiRAEAS (Mathematics) Iaswiunisiiausluly
Wi ludinede suansiewInsEUINNITSe
wandnlny Mduusslovdsenisaniuiin waznns
Y91U

1.2 an1nwInfaunisiseuiuuuiaaseu
ndudu Wunsdnaninwindeunisiseuiidegnlned
WhnneteligiFeudugiizoudnasadin (Life Long
Learner) lngnaunaIuianssuN1sdnn1siseuogedl
anuninsluieniouiilsaseu (Traditional Face to
Face Classroom) Aun13t3suidionutositude
soulatiitu (Self-pace Online Learning)

1.3 nasidsuaserinewsauAnds1edssa
mMeInerddnsuasmalulad Usznausie 4 nadla
Ao wadarundifiaziisy wiedanisadeanude
Tnd nallamsseaundsanes wazwalinguunaylue
ALY

1.4 n1sUsziliuiinesAuAnas19d55ANIg
smansuazmalulad Usesneusie nsuseidiu
NNYEAUANAS1NETIAMIINemansLazinalulad
TaglduvuuseiiurnesAuAnas19a8IANTS
Inermansuazinalulad war n15Uszfiunay
#519855ARInNSIUMInemansuazinalulad Tnaly
LUUUTZURANUAS NETTAUINNITUM N AEnS
uaznalulad

2. asdUsznauvassULuUMsiEEUNSHaU
sUkUUNISSBuNsAR UL ULaLANAn vy
anmwIndeunisidsuduuurenisundufiuile
SuasinueANANATINETIANIEINEIMmansuaY
walulad Usznaume 6 ssdUseneundn fie
2.1 ngusrasAvesguuuy
2.2 fANTIUNSIBEUNTARULUUESALAN K
2.3 @anNLIARBUNTSITEUIUUUTIDITEUNAY

2.4 grumsiasuAnenImMaieu;

25 vsunmsiSeus (§iSeu Jasu iom
WUUUHAuNUS)

2.6 MSUSLENUNANUASI9ETIALINNTIUNG
Ineransiazinalulad
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3. InqUITaAvaIguLUUNSSBUN1TERY
3.1 fieladuadneinurauAnas 9@ TEnIg
Inenmansuazinalulad
32 Liolasuadeinesadieassauinnssy
MaOmeransiasinalulad

4. NTTUIUMITIANINTINNIFBUNTAOUUUY
aziuAnwludnwwIndeunsieuiuuuiesieu
neuAY

N3EUIUNITIANINTTUNTLITBUNITABULUY
avifufnwiluanmuindeunsseuiiuuieassundu
Fu Uszneudie 6 duneundn Ao

4.1 %uﬁwummaﬁmﬁﬁmw (Identify a
Challenge)

42 fudrs1auurfniiAsades (Explore
Ideas)

43 $ur19unuLaz iUl (Plan and
Develop)

Scaffolding

Learning Context

&

COLEL I @ Identify a challenge |
Q ® Present the solution

Teacher

“Bupaauibug

Creative thinking skills
in science and technology

Creative innovation product

4.4 funpaounazusziiuna (Test and
Evaluate)

4.5 Suthiauenanuad1easss (Present the
Solution)

0.6 Fuliulgemanu (Revise)

7 a
5. n19ALazuUsELiUNE
nyinwardsziiunaldzuuuunsussiiuny
ANINAT9 Usenaumie
5.1 115USELIUNNBEANUANAS19ETTANIS
Ingrdranswazinaluladlnelduuuyseiurinye
ANMUARASI9ESTAMINENFanskasinalulad gl
wnaainsUssduuuuitng dazuuwdu 25 azuuy
1 I [
wuadu 5 seau
5.2 M5USEIUNAUAS19ATIANINNSTUNNY
Ingransuwazwalulad lnglanuginisuseidiuluu
a & a [~3 1 [~ (v
sUnd flazuuwidn 35 Azuuy wiadu 5 seau

Learning Context

@ Exploreideas

@ Plan and develop

@ Test and evaluate

® Revise

Interactive Content

\' Flipped Classroom Learning Environment

DU

Al 1 JUsuUMsSunsaeuLuUasfuAnwluan mkadeun sl suiiuuieussunduiu
WalaSuaisinveanuAnaisassAmangmansuazinalulad
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foull 2 szUUUIMIsTannsBunsasuLuuaziuAnuluanmuIndennsBeuiuuuresiFaundudiu

JEUUUIMSInNTSSsunsasuwuvasiiudnuluanmwindeunisiseuduuuieassundudi. Ussnoudae
7 Tugavdn Ao lugauimsdnnateud ugatiauaidomasiu lugatenssumadsufuuasivine Tugagu
nstasudnenmnsious luganisuandsuliidinunandmalulad Tuganisinsiedeans uazlugauszidunanis
Bouf wamsUszidiuszavinmeessruulaegdsimauarenansduaoudiui 10 Ay wuin szuuuimsianisiGeu
mMsdouLuuaziuAnwluanmundennseuiiuueaseundusiu fiussdnsnmuesssuveglussduuin

STEM Learning Management System

(009,

o

~

STEM Content Module

(]

-y =7 S
< %M

STEM Education Activities Module

(S8

Scaffolding Module

M Excellent
C1Good
DSatrsfactory
[Poor

Cloud Communication Module

Cloud Data Exchange Module

Learning Evaluation Module

AT 2 SEUUUSNIINNTSSEUN SR LU LaRiNAn v luanmwIndeun S us iU Ui us BuNd Uy

aouil 3 wan1sldzuuuumsieunisaey
wuuazdnAnwuanwwIndaunsieuiuuy
aaFoundusuiieisiuaiainyzaufn
a¥eassAnaImemansuazinalulag

tnAnuiiBeulasliunuunisieunisaou
wuvaziinAnulugnnuandennsiieuiiuuiensey
nduuitaty Sazuuuvinuzanufnadieasse
MaImgImansuazinalulagndauseugeniineuseu
agnsfitudfyneadntisedv 05

tnAnuiiBoulaglisunuunisizeunisaou
wuvazinAnelugnnwndeunsiieuiiuuiensay
nduf ity Seruuulssfunanuaiiaassd
winnssumadIngraansuazinalulad eglusedud
1N

94

nfAnwniSeulagldsunuunisiieunisasy
wuvaziuAnulugninwndensiieuiiuuiousau
naumuniawuEaNufisneleglusedunnign

aoufl 4 wan1sUstiliudusasAmINzZEY
vasgukuUNsEEuNsHauLUUazANAn Ty
anmuandeunisiGuiuuuesSeunduduiile
wsuaieinszanuAnaiasIAnIInenmansuag
walulad

sUusuuMseunsaeusuUaziAndnuily
an muandeunisiiouuvusionioundudiud
iy frnumnzaueglussduin
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7. 8AUTIHaNsIdY
tinAnuiiFoulaslisuuuunisizeunisaou
wuvazindnulugninwndennsiieuiiuuionsay
ndusuiiaty fesuuuvinuearufnaiieasse
mMadngrmaniwazinaluladvdussuganitneuwsou
ag19fidodfyn1eadffisedu 05 wazfiavuwuy
Uszlllunanuainiassauinnssuneineimansiag
wallad egluszdvun flesan msiSounisaou
wuvagLAnAnYY (STEM Education) 1un1saaunuy
ysunMstunguanseivilaednganiuredisnisaeu
N19INeIAEn3 (Science) tnalulad (Technology)
AAINTINAIENS (Engineering) LAy AMAAIANS
(Mathematics) swasmanuiuilelyifiFouthausan
Tolun1suAtyny nsAuAdl wagnsWauIwInnTIY
A0AARBINULUIANVDY Breiner, Carla, Harkness, &
Koehler [11] wa¥ Eric & Kristina [12] find1131 @
W (JuiSnmsasuiianunsaiimungiSoulvian
NNweAUANATI9ATIA LasinvenIsuAUgyninig
Wemaniuazimaluladle uavasnadasiunuidy
yos wadnh uamsuas Uszawm tionady was Jos
lms Sunidssina [13] i azdudnun awise
WannvinvenssuIuNIMAInemanivesliseulauay
msihazdudnulldlunsdafanssunisdeunis
doumainuinemansuazmalulad
n13daRanssunIsSeunN SR uLULATLAY
Anwluaninwindeunisiseuiiuuvioassunduaiy
\WusuuuumsaouiidaaalifSouaanaioudedis
Mg JLS8UAINNTANINUALYINIINITIS U VY
autaslamudneninnisnisiieus i lidnAnund
ATLUUUTZIURAIUAT19aTTAUTANTTUNI
Wemaniwazimalulad egluszdudiuin asnndes
fu31udduua e Laisema, & Wannapiroon [14],
Phumeechanya, & Wannapiroon [15] fiwud1 nsda
Aanssunisiseusluaninuindeunisiseusuuy
soulatnuuuAnnisdanisizeusluanisssi 21 7
yadulvidiseulinnuaiunsolunisiauinweaunis
Gouiuaruinnssy mnuAnaieasd msdeans ns
Seuiraniu uasnsuidynideaineassd wasvinue
fudenisieus annsaduaalvigSouAndu ¥
Wy witygmidy e lugnsaiiamanuuinnssy
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as1sassAneIuInenmansiazmalulaglaiduseed
[16, 17]

8. NnAnssuUsENA

vouamMinAnyl AmgingAansuay
walulad uningrdemalulag vusnagissund
dmdvanuiuiiolumsifvsunudeyaiiednw
HAN1TIRY YoUNTEAMANEINYIMansuazimalulad
unIngrdemalulagsvuenagissugil dmsunis
atfuayudssmneamnuaganlunsdidunside
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