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Abstract

The objectives of research were 1) to develop the learning activities based on
engineering design process and model-based learning supporting scientific literacy, 2)
to compare each scientific literacy of all 3 times, and 3) to compare learning
achievements before and after employing the learning activities. The sample group
used in the research was 37 numbers of the 12" grade students at Vichitraphittaya
School, who were studying in semester 2 in the academic year 2022. They were
randomly selected by using cluster random sampling. The research instruments
consisted of: (1) three lesson plans of learning activities based on engineering design
process and model-based learning with the I0C of 0.83-1.00, (2) the 15 items of
scientific literacy test with the 10C of 0.73-1.00, and (3) the 30 items of learning

achievement test with the correlation between 0.22-0.87, the reliability coefficient at
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0.96, and the I0C of 0.93 - 1.00. The statistics used in data analysis were percentage,
mean, standard deviation, t-test statistics and one-way repeated measures ANOVA.

The results showed that:

1. the quality evaluation results of the learning activities based on engineering
design process and model-based learning in earth and geohazard supporting scientific
literacy was at the highest level with an average of 4.64 and a standard deviation is
0.18

2. research findings on the scientific literacy of students studying the learning
activities based on engineering design process and model-based learning for three
times were significantly different at the .05 level.

3. the learning achievements of students studying the learning activities based
on engineering design process and model-based learning was higher than before

learning with the significance of .05

Keywords: Scientific Literacy, Learning Activities, Engineering Design Process and

Model-Based Learning
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ﬂ"ﬂﬂiiilﬂ’]ilﬁﬂ‘lﬁG]’]llLL‘L!’Jﬂ@ﬂ’]i’e)’e)ﬂLL‘U‘UL“ZN’Jﬂ’lﬂiilli’!lllﬂ‘ULLUU‘U’]@@\TL‘U‘U%’]‘UWQ 3 ﬂiﬂ
Tunsavaussaus GNﬂ’TW‘VI 2

Lﬂ%'EJ‘UL‘ﬁEJUﬂ::meaé'aﬂqmamﬂiﬁm%mmami

LUULAY

w
w
O

A

=
1 2 3 AN
e AT M TEEUEUTIN MU BT AR
e ELITTOUE N T T LA DN UNTE U TN TRULE S AT N WA
auTInusmsUarr v elouawasTdU s dndwewisTine meand

ANA 2 AWUSeu g UATLULLRAEANURANS AWINENEERS



NsasENImIEnS v Inendeumiasau I 17 atuil 3 nsngeu-iueneu 2566 80

NAMA 2 NUIIATUUULRA ENWUINITVBIANUAAINTAUINGIANAAT FaTUN
3 a3 eI lalUTouliounnuuanm1avenzLuLaiY 3 ATY NAADUAIUNITILATIEY
wUsUTIUNILAE wuUTng (One way repeated measure ANOVA) Wu31 AgkuuiA1Y

v | Aw o W aad o - o & = = = 1Y aa

waneeueEgsiitedAgnsaifnsedy .05 (5199 4) AsTulsUSeuiisusganieisnng
Bonferroni Le11ALLANANKAGEATI NUT 1) AZUUURAEVEIANARIAFANUINGIMEARS
4 3 ANTIAUE ATIN 2 @andIATad 1, ATIN 3 @andIATeN 2 uar ATIN 3 @andIATan 1 agg
AtlpdAeyNTzAU .05 (MN1571991 5)

o bl I = Y v a s v Y Y a
197199 4 LUiEJUW]EJUﬂ%LLUULQaEJﬂ']']iJQﬁ’]ﬂ’EG]’]U’JVIEJ’]ﬁ’]ﬂG]i ﬁﬁﬂl@iUﬂWiﬁ]ﬂﬂTﬁL'ﬁﬁlu%ﬁﬂﬂ
AanssunIsiseusmuLwIAnnIseanuLldmINIsus i vkuuTIaendugu

Tuksazass U 3 AS

wasnuudsUsIU df SS MS F P

ANRANA3IUINEANERNS

A1330UZN1505UEUI N NIl TN eEnS 2| 979.477 | 489.739 | 410.702 | .000*
AuRAALARDY 72 | 85856 | 1.192
AuTIAUENTUTEEULAYERNIUUNTEUIUNTAY 2 | 800.559 | 400.279 | 310.646 | .000*

Lﬁ?%ﬂﬁ’]ﬂ'ﬂ’]miﬂ’]ﬁ%ﬂﬂ’]ﬂ?ﬂﬁ]ﬁ{

AUARAAADY 72 | 92775 | 1.289
aussaugn1sulanuvinedeyauarliusydny 2 | 693748 | 346.874 | 276.723 | .000*
NPT INGEARS

AVINARIAAG DY 72 | 90252 | 1.254

o w -'-NI

*TpdrAgnsadfnszau .05
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M19199 5 Wbl uauLANANYesRz kUG ANLRAIA3 M ANeIMaR SUATLA SUNS
IAN15L58U3 gty AaNTTUNITTEUT AURLIAANITEBNLUULTITAINTTUT AU

wuuaeadugiuluusiazasa Wuseg laed8n1s Bonferroni

AURAAINTAUINEIANENT ATl 1 | A3afl 2 | A3adl 3
AUT3AULNNTOSUIBUTING NSl UG ANEIAIERS X | 5780 | o162 | 13050
A%eft 1 5784 | - | 3.378% | 7.270"
aadl 2 9.162 - | 3802+

A%t 3 13.054 :

AU5TAULNSU TN ULAZ9NLUUNTZUIUNITAU
. ) 7.216 | 11.270 | 13.730
Lﬁﬁ%‘W]ﬂ’J']ﬁJE‘VIW\‘i'JVIEI’]ﬂ']ﬂGIi

adadi 1 7216 ] 4.054* | 6.514*
adaii 2 11.270 ; 2.459*
asedi 3 13.730 ;

aussauzn1sulanumne doyauazldusziny
7.324 10.757 | 13.432

NYIUTIINVIANEAS
AST 1 7324 | - 3.432% | 6.108*
ASdl 2 10.757 . 2.676*
ASsdi 3 13.432 :

*TpdrAgnsadfnszau .05

MOUN 3 NANISLUTEUMTEUNAdNNTNIINI9L58UT0IUNLTUNDULAE NS
1ASUNI5IANISITE U AEAINTIUNITTEUT MULUIAANITOBNLUULTT AINTTUT AU AU
wuudaendugiu d33eldTinseiasuuunadugninienisisounauisulasna us oy
AIM597 6
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A15197 6 WANISUT UM UAZKULNAGUAVNENIINITITE UNDULIE ULALVA U UYBITINLT B U

FudseuAnwIUN 6 M3eueAIeNINTIUNITIIUI MULUIAANITOBNLUY

dmnssuswiusuuiaondugiu Fos Tanuarssdivide
AZIUY n AZUWUULAY X SD t P
foulsyy 37 30 9.92 3.45 16.53 .000%
LGRISEY 37 30 20.70 4.86

o

*TpdrAgynsadfnszau .05
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d' Y & 1 o a & o = Al A a Y a a
ANH1TNNN 6 LLE’WNI‘MLWU'}’]UﬂLiEJUGUUJJﬁEJNﬁﬂU']UV] 6 NLIYUAIYNAINTTUNITLIVUS

Y
MULLIAANITORNLUUITIMmNssusaudusuuTasndugu Seslanuwasssa i Uhse d
AZLULHAFUNTIRASNDWIEUYINAY 9.92 (SD=3.45) Uasndausswyiniu 20.70 (SD=4.86)

[y

B9 ATWUUTRUTEUEININBwSyuedlitsd A neaiansyau .05

n1sanUsiena

vYa v
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F3nUszanTu iia 5 Suddndeuldifiansruiunisesnuuuidicn sy MuwIAnda1 Ty
duaiumsaeuiveimaniiazinalulad (2560), Johnsone et al. (2018) wag Institute for
the Promotion of Teaching Science and Technology (2015) ﬁLﬁumiﬂizqﬂﬁmLLu’J
mqmmﬁ{]ﬁgmmumzmuﬂﬁaamww‘ﬁﬁmﬂiiﬂﬂiﬁﬁusﬁ%m‘%ﬁqwﬂu%ﬁ 1,2uag 5
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WNARYDIYRS H1eAInT (2563), Gobert and Buckley (2000) way Rea-Ramirez, Clement
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and Nunez-Oviedo (2008) Saufun1seanuuuiisiamnssy etuil 2, 3 uay 4 Ifuduls
tnidouldadna 14 veaeu Yiulse Aedunuhlueens wanumnedoya iieldlunis
oSuneUsIngnsalsssumAludsinereans (Gibert et al, 2000) wiof3duldTiAse s
AN aNYRIRINT I evey 6 imdasawsandanumunzaseglusz iy
1nfign X = 4.95 Azuuy (SD = 0.15) :nmsiafanssumsiFeuslasmuunnnisesniuy
Baiemnssuswiuuuuiaeadupuiiodaaiuanuaainiiuineimans arunsasils
tihidsuesunsunngnsaissauniideinenmans ianszurunsduiasuazindnguile
wamumnetoys dmalinadugninamadougatu aonndasiuemide (uins ouAs,
2565; FAS1YNG giﬁ,am, 2564; a1 aAR, 2561; pAaNS salwe, 2559)
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a a 4
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fail 2 qandiadedl 1 wazafedl 3 qendiadedl 2 ogaditfudAgmneadafisedu 05 il
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wuusiaeadugiu (EARTH Model) fiitfumgfinssuisdmnuaainidinemansluusagdu
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