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Title A DEVELOPMENT OF LEARNING ACTIVITES BASED ON
INQUIRY PROCESS (5E) WITH ENGINEERING DESIGN PROCESS
BASED ON STEAM EDUCATION TO PROMOTE SCIENTIFIC
INQUIRY PROCESS EVALUATING EVALUATION AND DESIGN
COMPETENCY ABOUT THE PROCESS OF CHANGING
WEATHER FOR MATHAYOMSUKSA 1 STUDENTS.
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ABSTRACT

This objective of this researching was to 1) to create and find the
effectiveness index of learning activites based on inquiry process (5E) with
Engineering Design Process based on STEAM Education to Scientific Inquiry Process
Evaluating and Design Competency about the process of changing weather for
Mathayomsuksa 1 students. 2) to study the effects of using learning activities, and 3)
to examine the satisfaction of First-year secondary school students towards these
learning activities. The sample in this researching consists of Mathayomsuksa 1
students .In the First-year at Fakthawitthaya School, there were 34 students selected
through purposive sampling. The researching tools included: 1) learning activities
based on the (5E) with Engineering Design Process based on STEAM Education to
Scientific Inquiry Process Evaluating and Design Competency about the process of
changing weather, consisting of 2 lesson plans and taking 11 hours of instruction; 2) a
competency assessment tool for evaluating and designing the inquiry process in
science; and 3) a students satisfaction assessment form. Data were analyzed using

statistics, including mean, standard deviation, and non- independent variable t-test



statistics. (t-test for dependent samples)

The results of the study were as follows: 1) the learning activites based on
inquiry process (5E) with Engineering Design Process based on STEAM Education to
Scientific Inquiry Process Evaluating and Design Competency about the process of
changing weather , consist of 7 learning steps: Step 1 is to create a situation and
identify the problem, Step 2 Step of exploration, Inquity process, and connection.
Step 3 Design, plan, and create a model. Step 4 Create the workpiece. Step 5
Summarize lessons, evaluate, and present results. Step 6 Apply the knowledge.Step
7 Reflection and when applied, the effectiveness index is 0.5992, indicating that the
learning activities created by the researchinger have led to a 0.5992 increase in
students learning progress, which is equivalent to 59.92%. 2) The competency in
assessing and designing the inquiry-based learning process in science for
Mathayomsuksa 1 students secondary school students after learning through the 5E
inquiry-based learning activities combined with the Engineering Design Process based
on the STEAM Education concept regarding weather change processes was
statistically higher than before learning at the .05 level. 3) The satisfaction with the
learning management using the (5E) inquiry-based learning activities combined with
the Engineering Design Process based on the STEAM Education concept regarding

weather change processes shows that students are highly satisfied overall.
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Ingamanives PISA asuladn n1sUsvlinanssousmaingieansiae PISA lanivun
YouTIATIRAM L ANEImanT TrutuTun Anudndinetmans uazanssausnng
nerrans Inglianudrdyluiideivaussaurnaineimans uwagieonunisuseiiu
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AUTIOULNIOINYIANANT HEds AnuansatunsesueUTIngMsalludiverdans
NSUTEINLAZRONILUUNTEUIUMTAUEIZANUINIMENMERS kagn1suUannumaneg
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2.2 99AUIZNDUVBIENITIAULNIINYIANENS
ao1duduasunisaeuineimansuazinalulad (2564) lona11in PISA
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2) seld wazadrsuuudnans uazthiauedoyaifielilunisesue
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AUIINEUNE
1) \aueauAgiuielilunisesune
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2.2.2 n15UsLIULADRNKUUNTFUIUNITAUEIENIANUINIINGIANEAS
(Evaluate and Design Scientific Enquiry) nu1ehe n1siAuausTalunisesuiuias
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ogamnzaN dansanansliiudennuansasi
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4) usnuezsznindeldudanuiainusedndneunaznguinig
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5) Usziiiudeldudsmsingrmanuazdsednsneuanunasiiung
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PNMIAENM LRI AITIOUEM SN maRI 3 AusIourAL
n30UN13UsEII PISA 2022 @us5aUzN15UsHdULAZRDNLUUNTEUIUNSAUEIEMIAINS
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Tnguansdamauaniunszuiumananeimanslunstuduanuindefiovesdoyauazns
a3Ud198ea1nAesune Tnedianuiagiinemadinemansunlyuselevdlunisesnuuu
LAZIMUHNUNTEUIUNTAULIENIANINIIN Aan SuazmAnouaInUsehudam
(OECD, 2013, pp. 14-17)
2.3 AU AN
nsUsTliuAUIAIUINEIAaRsTea PISA 2022 wuteanilu 3 du lawn
Aruuiilonn (Content Knowledge) Armdunszuaunis (Procedural Knowledge)
wagmuSiRenfumslduvesmug (Epistemic Knowledge) dsiisuasziBondall
231 anudduidont Wuaufideafudoianss uuanufnndn
wuaAnLazngufeafulansssud lag PISA denyszifiuauiluaivdvman leun
And 1l 323nen uarinermanslanuazeamea elfinasinsidenuuafandinemans
fldlunsuseidiu foil
1) Wumnifiieadesivaniunisalludinese
2) uansbiiufanuinnudandnnisingimans udenguiiiddy
Fsgnaauazldlsiognsenun

3) wagauiuszauiauInsvestinGeueiy 15 U

M1919 5 WARIANSAULLENNINeANEAS PISA 2022

ITUUNNINIYATN

1. Insea$aveedans (W WuUdNaeseun1n wagiusy)

2. audiRvesaans (Wu msdsuanuy msthaufeulagnisuiiliii)
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4. MalRABUILAZLIY (WU AT MNudERnY) wazusafinszyideTnglnodinayes
wsnanszezlng (W wsswiwan usaliueas wssiwanliii)

5. n&sunarn1sWABUTUTeINE Y (19U n1saysnEndenu nsgydendsay
UfAsenal)

6. UNTNTLITTNTNNTINURATAANT (WU ABULAAZATUINY AdudssazAaulng
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gyinou)
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1. wwad (wu Tnssadeuazntingl DNA wadiiuazivasdn’)

2. WnALAnSeEdiTin (Wu AdiTinwadiien AdiTiavanswad)

Wywd (WY guaIn LaguIn1s seuusng 9 Tusianig Fasauaniseos nsunela NIV
Seuden N13TUaY NMIFURUG ANUdUTUSYRITEUUAY 9)

3. U595 (W a@1gWug N153IRUINT AUNAINUAIENINTININ AIULUTHUNS
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4. s3Uuiig Wy 1991915 N1SE1ENONEITLATNEINIL)

5. luleailed (@ Ussleadiilasuainszuuding arudduvesszuuingszuuvedlan

kareIN1e (Earth and Space Systems)

szuuvadlanuazainie

1. lassasravesszuulan (1Wu #uAy fud) UsI81IN1A)
2. waauluszuulan (W undamasnu gileniavedlan)
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2. AMAUALNNNITRAITU IUNS LA LUUYDIVDFDULUULADNAD UG DU

fail

1 AzUUU e JlSeunaumaIugnaes

0 AZWUU MNEDY HISYUABUAIALNA
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N133ANTIEYUTALNTZUIUMTRULEIZNIANS
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2. WUMNINSIANSIREUSIUUAULEENIANS

1nn1s@n¥1a1nngu BSC (Biological Science Curriculum Society) lalaue
nszauMsAUEEaNsedidnuusduwuuTndng: sunuunisaeuii Inquiry Cycle
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e 52 0.05 0.78
avavasvlugaIunsaled1sdng
JGEIE RGNV IR 6.4 0.12 0.23
NFTUIUNTNINNGIFERNT 73 0.60 0.40 v v

Wenlddarnunilaininuendey (P) 8g5ening 0.20 — 0.80 LazA1SIUIRTIUUN

(D) 0.20 YUY wazwuUIndiA1ANUGatUIRIwUUIAT9RTU WU 0.751

ANS9 23 LEAAINANISNAFAUINENTTAULNITUSLLUULAZEDNLUUNTZUIUNITHULEIZN
ANAEMNEIMEIAIERT (394 NTTUIUNSABULasaNrIaINA SERulsENRne

N 1 AUUNIBIUTUNSINANYIUN 1 373U 30 AU

AZWUUADUNDUISYU AZBUUFDUNANS YUY
aaun
(AZHULLAYL 40 AZLLUL) (AZHUULAL 40 AZLLUL)
1 9 33
2 6 23

3 9 32
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AZIUUEDIUNDUITIY AZIUUEDUNANISEU
Al d d
(AZLUULON 40 ASLUU) (AZLUULAN 40 ASLUL)
4 8 26
5 8 30
6 9 30
7 10 31
8 8 24
9 9 23
10 5 21
11 3 27
12 9 30
13 7 27
14 4 30
15 7 25
16 9 23
17 7 25
18 4 27
19 9 27
20 8 23
21 8 24
22 6 27
23 9 27
24 7 29
25 5 31
26 8 21
27 9 29
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(AZHULLAL 40 AZLLUL) (AZHULLAL 40 AZLLUL)
28 7 29
29 7 28
30 8 26
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IMIAENT NOUBHULATNUSTEUAIEAINTTUNITFEUFAIAUNTTUIUNTTHULEIENIANS

WUU 5E SAUNUNTSUIUNITBBNUUUMIIAINTTUAINLUIAA STEAM Education tiN®

daleEuaNssauLN1TUTHIEIULAZ RN UUNTEUIUNTAULEIZNIANNINNINEIANENT (509

N52UAUNSATURUAIMNIANTIaINA dI9SUNNEYUTEAUNSINANEIUN 1 A8lUswnsy

SPSS 29.0
Paired Samples Statistics
Mean [ Std. Deviation  Std. Error Mean
Pair1 postiest 15.24 34 4.075 GA4
pretest 6.82 34 1.861 336
Paired Samples Correlations
Significance
[+ Correlation  One-Sided p Two-Sided p
Fair1 posttest & pretest 34 043 404 808

Paired Samples Test
Paired Differences

95% Confidence Interval of the
Difference

Significance

Mean Std. Deviation  Std. Error Mean Lower Upper t df One-Sided p Two-Sided p

Pair1 posttest- pretest 12412 4 446 762 10.861 13.963 16.278 33

<.001

<.001
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