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60263309 : Major (CURRICULUM AND INSTRUCTION)
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MR. NUTTHAPONG TESTONG : THE EFFECTIVE OF SCIENCE LEARNING BASED
ON THE STEAM EDUCATIONTO PROMOTE THE ABILITY OF INNOVATION AND ATTITUDE
TOWARDS SCIENCEOF MATHAYOMSUKSA ONE STUDENTS THESIS ADVISOR : ASSISTANT
PROFESSOR WISUD PO NEGRN, Ph.D.

The purposes of this research were 1) to compare students pretest and posttest study
science by STEAM 2) to study promote the ability of innovation by STEAM 3) to study the
attitude towards science by STEAM 4) to study the satisfaction towards science by STEAM. The
sample group in this research was chosen by Simply Random Sampling technique which
comprised 20 mathayomsuksa. 1 Students of watrangkrang school who were studying in 1™
semester of B.E.2563. The research tools were 1) The 3 lesson plans of science learning based on
the steam education there are 5 step of learning 1.Identify a challenge 2.Explore ideas 3.Plan and
Develop 4.Test and Evaluate 5.Present the Solution ' 2) An achievement test of science 40
questions 3) A scoring rubric on ability of innovation 4) A scoring likert’s scale form attitude
towards science 5) A scoring likert’s scale form satisfaction science by STEAM. The mean and

standard deviation are applied for data analysis.
The research summary as follows,

1) The effective of science [learning Mathayomsuksa 1 by STEAM after study higher
than before study at the 0.05 significant level.

2) The student’s ability of .innovation after learning science by STEAM. Learning were

positive at a good level on the criteria.

3) The student’s attitude towards science after leamning science by STEAM Learning

were positive at a good level on the criteria.

4) The student’s satisfaction after learning science by STEAM Learning were positive at

a good level on the criteria.
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M13199 2 M5eETUEITENNSITEUIN1TAAMSISBUSMULLIAR STEAM (sia 1)
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LAZANNANATINATIA TATIER ININY IT0IANIAY
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nawidaymn

a15¢7 5 NMFIATIZNTDLARELAIY
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Yrazidu
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AATIEVRYa
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M13199 2 M59ETUEITENNSITEUIN1TAAN SIS BUIMULLIAR STEAM (sia 2)

d.nguanszmsiseuintwlng

a5ei 1 nsenu Wy v 1.1 Mnssuiumseuasneningg

o

wazawAn et lulddadulaundamilunng

ARUTINLaLIUEYSNN15E U
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WU LAY €AY WagUE D951
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SIEUNSANYIAUAIIBENNTUTLANTNIN
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2. Lanmitﬁmﬁumié’ﬂmsﬁauﬁf STEAM

N159nN19:38uTUNIAR STEAM  WaIu1an dutindinyd (STEM  Education) 1u
LuInensianis Anwafigaidunisdaninifeunsaeuluivinenmians (Scence)
walulad (Technology) AAan55u(Engineer) WayAtlnA1@ns (Mathematic) Tasan1Uu
Ingmansuialszinaanizewing (the National Science Foundation: NSF) iugFisaily
fanan ey iinanndrsiuiuuieulneilundiuas SannsSeunisdeuusn
MUENSEI GesnsannudnnsTesaziiy (STEM Education) Yuasiianssvieanuiivisa 4
amvivanysanmadudiunislunisda Geunisaeulasnsldinelulad vionaunay
wialulagluvdiulpvdsasulminnnuAnaiassauaznaslullunisundami waziily
UszgnisedaiTouielulsl msdansAnwagifiu@nn (STEM Education) sjatfunisdnnis

=

puslagldisysannistu ssdundnamsmionedn Fullemanseluudazisesludndudod

—

o

AALWNY P1RvziuedlaFewmlanarysaun1TIvauY 9 lunFeuiu 9nuwifn STEM

= v '

TRAnwuazimusiesen wuifadenand laun Georgete Yakman Wn3winisviieiuin
FINTHAIUILUINITAANITAN®IAN STEM 1T STEAM Taewiiudiidnses “A” 10un Taed

1905 “A” NUeDd Arts %50 Aaummans hdldaniznieaiuRaunssuwinuy §957u09509

Y9INWITIUNTTY UToeYn ImTen demuuazuyuddneie uananil (Henriksen,2014)n13



29

Foumsaeu Tnsnslifauy sliAnusegdlalunsGou nstidusuluduFousas e
TinsSeunisaouanfiufing TusyAvsnimanndeiu

INT HAYA. (2558). MIawuluaa STEAM 910 STEM ifiu dn1susudgelaseasa
yosnsysannsiagiiudatzenans (Arts) Whluielidnissuaunsaidenlesanuilée
waziirlaidiomlFesansuagu esnnazifiu (STEME ducation) Wuuumnslunisdans
BoudingrmansliAnnisysannisiumansou 9 Ineimans tnalulad Jeanssumans
LazAtinA1Ens LAgUIALALYBISTIUYIR ARDAIUTTNITABUVDILAYANUTIVININAUNAIY
fiu LﬁaiﬁﬁfﬂGauﬂjwmmﬁuﬂsﬁumiLLﬁ{]aqu nsfua asRauAewig 4 luaniunisel
gt nsdanisFeudysanmsdiunguasgisuuy STEM tugindenaidilalueug 39
iy Aadgmans (Arts) ialuifieliinZeudonildiouarin dddnyaalvidnEould
fhevesiunNsvesnuLeseenin itethlugnswaiinnuAnai sassAAnAuU s Augas
Tmiwaganunsaluldusslontildasa nsiBenlesnnudusiussenindnemansiiiunis
AndadnnisfuRalsmansiiunisAndsadisassdsiuegisasiatiu vhlvidnEou
eulesmAnldegnstivana  kevilugarunmulunsGeus

wiedins 1333304, (2559) WuafnnisinnisiSeusafudng (STEAM Education) Ag
sUsuuMseusludnuasyIannITnIsseu; 5 Aanslinmedu laun ngreans (S)

a

wialulag (T) Iennssuenans (E) Aave (A) lngt1gainuresIsudinasnauisn1saeuved

uslas AR NaNA A UBEsa B9 5 Aand Ananauniulafinisduatuasruasiiney
ﬁugmsm 1 Tidudnusfiwdanluduasinaulainaeiaunmganunsolunsudtymlvu
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ysamssmiumansou

T3 ISR, (2560). WwiAn STEAM W91 d@xiiufnen (STEM Education) s0u
mnMensdansinuiasiumsdnnisSeunisaeuluinineimans (Science) malulad
(Technalogy) 1AIn35UAE@AS (Engineer) LazAtinA1ans (Mathematic) Tnaan1du

a s v

IpreansunanAussImAansgeLuin (the National Science Foundation : NSF) tdug

U
350lEAAINE FIFENV VNN LT ULANUTAET L ULAIT UL IANISIS BUNIS
ADULENANNAITEIVY FIs191nNanNISazLAY (STEM  Education) duazunansyia 4

a [~3 1 dj 124 = = =
a1vivinysannsiludiunis lunisasulagldmalulad vsenaunaumalulagly

v lneduasulminanudnasassauasislvilunsfeuntam waziluuszgnd

=

RodsiFousnely nsdnnsfnwiasiin dudunisdanisiseuilagldisysannislusziu

LY L [ 4

= a = & 1 a 1o [ 1% = ! d'
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Tasemiauazysannsindu o luwdeuiu annuwdn STEM ailAnuuasiamsesen
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LUIAA STEAM
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FNTUNITIANTTLIBUTAUUUIAA STEAM (sid 1)

WUET dUR. | Suns SumSouvsun | Funsns - Fupama
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unsszydam uduasunfuidyniitnudleludaiidulguily
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1.
aa o w o & v aa = v o a ¢ A Y o !
WinUszarfulazindudewmisnisvseasnadlseavg iaunlgmdanand

2. TUNTAUMIRUIAATINEITRY AD N1T3IUTIUTOYALALIWIANTAgITRIAUNT

¥ a [~ % ¥ Y Ay Y ~ A a
widamuarUseiiiuanundulula mnuduu TeRtesey warAluwtnza WalionuwuifAn
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W3RIoNIT VI auNan
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4. JunsnegeutarUsyifiung [WuduseunisveseunasUsyiiunsldausuluy
eunUgvnlagnanlaeragniunldlunisuiulsawasimumadnslvdussansanluns
wAteymuInTu

5. PUNTUNAUDNAANS NIFUNAUDTUIIUVDIIULDILANITAUNUT NAIDINATTAMLA
U5uUge vageunasUszdiuisnsuntdymvisonadns nisuansaufaiuieafulssley
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N158132317 Ie1eans (science) ialuladl (technology) AMminssumans (Engineering)
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AavrAans (arts) way AAIMANERNS (mathematics) W3RN STEAM LWL STEM &4
LﬁuLLmﬁ@mﬁmmiL%UuimwyjmwﬂWiLﬁaﬁwmm’mmmmmﬁ’m‘i ng1eans taely
Ingrans walulad Ienssurans Lagatlnendns Georgette Yakman LA uunuan
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LAZNITATNATIA VUNUPIWINeIanskasadinaans lagldvalulaglun1saseassd : 013
JULaLeINIA N15NYAS @01URENTSY LAT 1857 ABNRILMBS b1 FILINABY VBILNAD
% d{' [ a a a 6 U A A
QAANMNIIURALIZUUIAR LATITNING Buls TalpdgsnasiiniSouasumayns Arts (A) A9

ASERANTNITASINANULYNLD HUIAR VAUAR LaZIUVUSLNUNAIRDU1NDANATIIU UL

Y 9

auAn : viruAal auss nsAdeulnisanie / uigfal N1THARS NIBITIUNTIN TIUNS

nsAnw Usedaaans Usvgnisidies 3ninen d4auanegn 11Inen e Mathematic (M)

Y

g MaY wagnsUJUR (Arwiw) : igadauangdd 13ndln a3lnauiiinisdeansiagnis
Ipszideyauazanudiasitu wagnsddunisuidamnsil menauagnangungui

NIDULUIAA STEAM uazsunuuilvangay

ANSUNEUDNTBUWLIARN STEAM 4158 Usndm STEAM @94U9 STAUTUVDIUDNN hay

Y v

sUnuunslla 4 f8. Yakman, G. (2008)

v Y
o A I3 = =

Jui 1 azdudlomanszNaniziatgad (Content Specific) nausgaziiunisAny

Mg nauiseuAN NI AN NININAIMNAFUTUVRIN TN

Uil 2 \Junguesdanuinuusnumans (Discipline Specific) Wunsfinwidu
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=

fiugu vesmansluusazmaniazsiunsaneitiuiiugiuresmansimangdniugiedu

H58UANY
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Wudasuwuiannan Ninazdananssulaenisuiun1sAInunisa/%3alUsian d9n14
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Y v [y 1 = [ [ =) < v A A Yo <
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Wori ansehazisaaunli Arts Junumliangeuldnin STEM Feaunsadaasulaan

a aa

LDIUTAUNIN IuLﬁTjﬁaﬂﬁiammawm&g FanmnzdmsuinUszaufnuiaunaTssuAnu
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ynfeianusaFouiiuuesdsldfesies (Life-long Holistic) (Gans wSiRu. 2560)

STEAM fialuinnan1sdnn1siseuswuuysann1snnuiiuiv laun Inemans(s)
wAlwlad(T) Imnssumans(e) AavgA) wazadinaans(M) Inedunisuiauituldluiin
P39INSR sEUIuM s enananlnsTidudseloninenisaiuiin uavnisan
LUUEINSEUILNNSYBINTEBNUULAMNSTY NseonuUUERmINssuldfvuntunausinisne

fia

1: mniuuinaoaiin (Life-long)

5 A1ITITUAWIENN

(Content Specific)

711 : 3gns InGidw, STEAM Aavuiioavhudne - arsimuinissudanuaunsouazusaa

Aalalian (uAsUsy : Anzfinwmans uninededauing, 2560

3. AMNAINITAIUNITHSIUINNTTU

AUEANNNTOIUNITATIIUIRNTTY IFUA aNs1e. (2559), U1 adAlsal.(2556)

[ a

unea wdeadisud. (2555)Jyads ageylnea. (2557). wéa JAIseA. (2555). ANANITEH
Tun1sadrauianssy nuneds yaradadiauaimsalunisfnasvassauinnssy lawfaite

lugnandadilvg n1surunisivl msussivgAndunuisind auindeliiidlafnu
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a a1
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w3esile adelvi wag/vIomalulad lasnnsilanuAnaisassdanunsaidoulesaudn
WBIN1T A9 9 LIPeiY WL UTUneudsnuTausTTe Aneamanstazinalulad a1u
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5) nsveaes MR IRNsIAnINNsHesn ATy nilefeandgfunisidsuulas
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WINNTIU MUANNUQEIAUDIATYNTINAITNAITAUAN JY1N15ANTEN
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pnauladn “nansyvinasinde adlminvinduan” (Webster’ s Third New “International

Dictionary) (Uayte AISVILIY.2545)

W1ARE @9A313 (2556 @ 91) lAlYiAIuninevauinnssudn A HAW 38019

| - s raln | = ax =

nszuIunNslvil vieesdnnuiluinldineusinguinow wsenau 35013 NszUIun1Th
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1 I a
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v aa X
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a | a
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] A Y o %) ! ) P A4 a o | a |
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wistunazfadanudiAgiuanuanadsassatazaunImniimanalulal diunase
PREVNTIUNITHAALALNITUINNT Maondulasasiamsdenuiiudsuwdadlumumalulad
a 14 § a dy (% 1 [ = 3 | =
ANUARaTNasIARATuAINUInNsulug 9 winnssunuieisesdusenaulud Fauneda
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AN5197 18 NANISAATICHAIAINULINTILVDALAIBIUIRIUNTI18 UV IV

i wlama
48 AULIN wuamna Ejmw Sig. wuamna ANINTBY
IUN .
VDU
1 0.50 Tl61 0.6414 0.0023 T14l61 Tl61
2 0.60 Tl61 0.6017 0.0050 T14l61 Tl61
3 0.45 1161 0.6394 0.0024 14161 Tl61
4 0.50 1161 0.6658 0.0014 14161 Tlat
5 0.60 1161 0.6017 0.0050 14161 Tl61
6 0.60 1161 0.6017 0.0050 1416t 1161
7 0.50 Tla 0.6496 0.0019 14l6t 1161
8 0.40 14la 0.6034 0.0049 14l6t 116t
9 0.45 14le1 0.6394 0.0024 1461 T14let
10 0.55 515 0.5613 0.0100 1461 1461
11 0.55 5% 0.7574 0.0001 5% 1461
12 0.55 14le 0.6263 0.0031 %% %%
13 0.50 %] 0.6496 0.0019 1461 1461
14 0.50 1514 0.6496 0.0019 %% %%
15 0.45 Tlet 0.6394 0.0024 14161 Tla1
16 0.50 Tt 0.6658 0.0014 T14l61 Tl61
17 0.55 14la 0.5613 0.0100 14161 1161
18 0.55 Talat 0.7574 0.0001 Tl6t Tlat
19 0.45 Tlat 0.4049 0.0765 416t Tla1
20 0.55 14l61 0.4322 0.0570 T14lat Tlet
21 0.50 T4l6t 0.6496 0.0019 %] Tl6t
22 0.60 T14l6t 0.6017 0.0050 416t 14l61
23 0.55 T14l6t 0.7574 0.0001 416t 14l61
24 0.50 T14l6t 0.6090 0.0044 416t 14l61
25 0.55 1461 0.6263 0.0031 5% 1461
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. wlama
G?JIE] AINYIN wlawa 90’11“7\] Sig. wlana AUNTNUDY

AUA .

Vg U

26 0.40 1461 0.6034 0.0049 1461 14lg1
27 0.50 %% 0.4480 0.0476 5% %%
28 0.50 %% 0.6496 0.0019 5% 1461
29 0.55 1461 0.6263 0.0031 5% 1461
30 0.45 1161 0.6394 0.0024 T14l61 1161
31 0.60 14161 0.6017 0.0050 T14l61 Tl61
32 0.60 Tlat 0.4703 0.0364 T14l61 Tl61
33 0.40 Talat 0.8450 0.0000 14l6t Tle1
34 0.50 Telet 0.6496 0.0019 14l61 Tl61
35 0.55 Tlat 0.6263 0.0031 T14lat Tlet
36 0.40 14lat 0.8450 0.0000 14161 T14la1
37 0.45 Tla 0.6394 0.0024 14l6t 14l61
38 0.40 Talet 0.7612 0.0001 %] 14l61
39 0.45 14le 0.4611 0.0407 Tl6t T4l6t
40 0.55 149 0.7574 0.0001 1461 1461

HANNTIATIAMAINYRHBY

P | min 0.4000
max 0.6000
r min 0.4049
max 0.8450

KR-20 Reliability | 0.9655
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M13199 19 HANTIAATIZRAUTEENSAININUNTIANTSEEUATEINGIANEASAIUULIAR

STEAM
HAN1SARUTENINS Y HANSARY
39813 53 . -
1 2 3 MR

ATUUULAY 10 10 10 30 40
UIUNGUFIDY 20 20 20
AZLUUTINYNAY 167 169 168 504 657
ATUULLAAY 8.35 8.45 8.40 25.20 32.85
AvLuLLRAESaYaY 83.50 84.50 84.00 84.00 82.13

E1/E2 84.00 82.13
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vastinFeurulisenfnudin 1 laen1sinnisseuianssingrmansanauuifia STEAM

AZUULNARNS
ALl Pre-test Post-test (D)
1 2 23 21
2 12 23 11
3 11 23 12
a 8 23 15
5 8 20 12
6 13 20 7
7 16 20 a
8 5 20 15
9 14 20 6
10 9 20 11
11 20 25 5
12 14 25 11
13 13 21 8
14 8 21 13
15 19 26 7
16 11 20 9
17 14 20 6
18 8 20 12
19 15 20 5
20 15 23 8
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A151991 21 waRINaNISIUSULNBUNAaUgNENI9NISISIUNDULAZHALSIUVDILNITUUTY

Useufnentn 1 laen1sdanisiteuiassingraansnuuuifin STEAM

t- test dependent

Paired Samples Statistics

Mean N Std.Deviation
Pair 1 Pretest 11.75 20 4.49
Posttest 21.65 20 2.03
Paired Samples Test
Paired Differences
Mean | Std. Deviation | Std. Error Sig.(1-
Mean t df tailed)
Pair 9.90 4.23 0.95 10.4692 | 19 0.000
1 Posttest-Pretest

2

910 print out L@UANANIT AT ITAasLUaAINNNE lARTT

M15199 21 LARINAN 1T UIHUE URAFLO VBN NN TREUADULAE AN U DITINL T HUTY

JseudnuUn 1 lagn1sdnnisseuianssingimansniuiuifa STEAM

NINAEDU n ALULLFY X S.D. t-test 1 tail Sig
AouLSU 20 40 11.75 4.49
PAUSUY 20 40 21.65 2.03 10.47 .000
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