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DEVELOPMENT OF LEARNING ACHIEVEMENT AND SCIENCE PROCESS SKILLS
OF MATHAYOMSUKSA 4 STUDENTS ON THE TOPIC OF EVOLUTION
BY USING PROBLEM BASED LEARNING COMBINED WITH TPACK
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Abstract

The purposes of this research were to 1) compare students’ learning achievement before and after
the intervention, and 2) compare students’ science process skills before and after the intervention. The sample,
obtained through cluster random sampling, consisted of 30 students from Mathayomsuksa 4/1 at
Sawangdaendin School, Sawangdaendin District, Sakon Nakhon Province, in the second semester of
the academic year 2022. The instruments used in this research included 1) lesson plans based on problem
based learning combined with TPACK, 2) a learning achievement test, and 3) a science process skill test.
The statistics used in research were percentage, mean, standard deviation, and t-test for Dependent Samples.
The results were as follows: 1) The learning achievement of students after the intervention was higher than
that of before intervention at the 0.1 level of significance, and 2) The science process skills of students after

the intervention was higher than that of before intervention at the 0.1 level of significance.
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1.6 \flofuganisasuasuyninuud Fuinisasundniou (Post-test) Inglduuumnasutanadugms

a s

PNINTHFUY BATLUUNAADUIAYINWENTTUIUNITMOINGIAERS aUUREINUAUNTInNaNauLsau (Pre-test)

a

1.7 fHdedmanvuuuiilanlinsieideya ajuna uazefunenasoly

vy
va o

nsdleneiteya luniteedsliideldfiiunsieseidoun il

1. Answvieadftug Wi fevas Aade uardmidsauunnsguresesiuuszriadou wwuvedeu
Sonadug s 1IN BULATUUUNAADU T NYENSEUILNSIIINEmEnS

2. MnTimNLANseIrRAsAzuLUNadug SN InFeu ngliumunsianisSeuduuulitym
Hugruswiuanusludemuuniznisaousaznelulad iFes Wannnms vesindoutulisonfnundi 4 sewing
AZUUUADULTHULAT WAL LU Imaiﬁé?ﬂﬁwmaumﬁLLUUﬂ&jummﬁuﬁaimaﬁ’u (t-test for Dependent Samples)

3. MSIATIEEANLLANA1TBsALRABAE LULINYENSEUIUMIINEINEIean3 Fen1sTanisBeuiuudld
Jagrndugrusmivenusludomauininisaeuuazinalulad os aminig vesindoudusiseunwi 4

sEninsnziuunaussusaznduseu Tngldnsmeasuaivuunguiililudass o (ttest for Dependent Samples)
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HaN15398 (Results)
1. WRgUuiguNadug nevanN s unaus suLAs MU oY YaatinSeutulseuAnwIUN 4 neussuwasnaa
Sou S Waunis Wensdanisseuiuuulidgwidugrusuiuanuiluiiomnunisnisaeusazinalulad fina

AT IATIEVRERIRT Table 4

Table 4

Comparing academic achievement of Mathayomsuksa 4 students before and after learning by using
problem-based learning combined with TPACK

mnSuieuradignEN ISy vesniSsusussendnmTi 4 douSuuasvauseu (3o Tiuuins

InenisdantsiSeusuuuldtywniugiusauiy TPACK

NAFUONENIINITITIY FuULNEIY AZUUULAY X SD t
nouseu 30 30 12.93 1.57
— 35,02%
NGNS 30 30 24.73 1.46
»ifadndnymneadffisesu 01 (AN t fisesu 01; df = 29 t,, = 2.46)

210 Table 4 nan1siSouifisunadugninisnisiouvesiniSsuduisonfnu 9 4 wui Tnideu
finzuuunadugrdnianisdou dewdeu uasndudeu danadowifu 12,93 Azuu uag 24.73 AZULY AINEIRY
MnAziuULL 30 ATUUL HANMTIATIEA t UIN030 /1 t :nnsAamdirindy 3502 Wefiansana t 99nasns
A13nga (df iy 29) fiAn t wirdy 2.46 wansdrniFeuiildsunisdanisieuiuunlddymidugusiniunig
Tuiomuuanisnmsaeuuasinelulad 3es Tauns fazuuunadugrdmanisseou VRIS HUFINTINOUS B DE4ll

o o o

HpdAgneadanszau .01
2. WSgULguTin®eNsEUIUNSNIOINGIANERNS YoetnSautulseu@nwIUN 4 1589 ITRIWINIS NouUSyY
U a % £ = v i% =4 1 v Aﬂy aa a v
wagndaieu ngldununisdnnisiseuiuuulddynidugiusuiu anuluilennuinisnsaeunasinalulad lana

AT IATILVLERNISS Table 5
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Table 5

Comparing science process skills of Mathayomsuksa 4 students before and after learning by using problem-
based learning combined TPACK

mMsiSsusurinuensyuIun INneImans veuinSeutulseufnm i 4 feussuuasvausey 1509 Fmunis

InenisdamsiSeuguvuletymuiugiusiudy TPACK

NYENIZTUMTNMOINGEENT FuUNGEIY AZLUAY X sD t
nousyY 30 30 12.67 1.56
— 3211
ViGNREE)! 30 30 24.50 1.22
“{dAgneatfinseiu .01 (ANIngeves t fisedu 01; df = 29 t,, = 2.46)

310 Table 5 Han1sUSBUWBUAINYENTEUINNTNIINIAERT NeuSeukasnatTow wudl dniSeud
ATUULTNYEATEUIUNIEINEImans neuSeunazvdadoy fanadewindu 1267 Axuuy uay 24.50 AziuY
AuEU nAzLLLLL 30 ATILY KANTIATIEVAT t USINg31 A1 t 9Innsdwaadawinty 3211 Wefinsanel t
91nAN519AN3Nge (df Wirdu 29) Sl t iy 246 wanei1 TniFeudifunisianisSeuiuunlidamidugiusuiy
arudludevannisnisaousanvelulad Fos s faswuwinugnszuaunsmaineimans ndadougand
fewseu egeiifddymeadnfisysiu 01
29AA1u3 11l (New knowledge)

nstanmaFeudiuulitgmibugiusutuaneludenuuinitnsaeunazmalulad iFos Twuinis
vouinideutuisennundi 4 whuiseududdy hinSeulduaimianuimenues lneduaniunisailym
fitmun TdwsnlumsinfenssunsFeus dndeuldiufduiusseninandnlungy viliAensuanidsuiFeus
warasiioufoRnRanssumufildsuneumne lnsnmsdaanssunisdeusimslinseuuundnanuiludemuunisaon
wazwaluladsndae vl SeullenualaluniaFou Sniedilfi3oudosrsaynau fienuge e Téduiansm
anudulilunsuddamiesaies vilidlaludeninléfundedu Ssguuvvresmisiamaiouduuulitymidu
guhntumuiludonuuninmsaeusasimelulad asuidussdauilumsdanindoudly 6 du sl

$uit 1 fwuadlgn Wuduidaeudnanunisaimeg neesulifidouineuaulawasuondudym neld
wallaBuglunsimuadsiilutymitFeussniesnizousazifnnrmadlafiozfumeney

$uft 2 vanudhlafudlym FouianudledgmiidesSeuiteisouassosedunsasingg Mivades
Aulgmla

$udt 3 dudunisdnuduadn faoutmaluladiivarnuaisn i Seulddnwduaifesuwes Tned
utiumunseunAnanuludemuunnisaeusasmalilad

$udl 4 Fuaszdaanud WuduidFeulunduuanivdeuions sufuefsonauasdauaseiniug
WetmuauuAauagisnsmdaeuidienumnzauvioliiess

$udl 5 A3ULazUssiuA1Y99AINRY HLSEULARZNANATUNANUYRINGUALLDY LavUseiliunanuindeya
fifnuruafinnasnzan violidieda lnonesmnsnnaeunuannslunduvesmulosed1dass yanaudiedu

aslesinnuiluninsinveslymanass
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Uil 6 UnauawazUsziiunasu fissuihdeyafildundnssuvesdanuiuarinavedunanulugiuuy

Mvannvanglagldnaluladidnantie glsunnngusumadiinesdesiudymimiuussiiunany

Figure 2
New knowledge for developing academic achievement and science process skills
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Table 6
Learning resources used in organizing activities according to the TPCK concept

AanssuvesdniSeuusaznguiTIuAuimIunseuwInnnuFiudenunTsaeuuazivalulad (TPACK)

UNUNFIANTEBUS nsouuuIRnAuiludomnuInISaeunasvalulad nLAU
1. néngrunazdeyailld ’ : A 3D viaulaluans grenu Wuduledfidauananimuuy 30
Tunsfinwiitwnns whnAgies andiules Model lvitiniseulduosiiv
ypeAsiTAn https://sketchfab.com awldnntu wazidlalundngu

wazdayaildlunisfinw

o

Fiaunsvesdadidie
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s = ¥ a ﬂy ad S J
WHUNTIANTTFEUS nsaukLIRnANsTuanIHuINISdauLAzINALLTAE ALY
3. WugeansUsewIng lunu Sesiugmansusssns Duduleaailddnvilueu vl
niuled iniseuaulariagyihlunuaniu
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afus1ena (Discussions)
HaINN1TITeTngUssasAden 1 wudn Hadugnanianisiieuvestiniseutulseufnurln 4 MSeunae
wrunsdnnisseuiuuulilamidugusuiuanusludenauiniinisaeusasinalulad $oe Tawins neudeudl
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fmeu mavhaudungu Tneuandym msdumdmeuseautes shlsinGeuwinaudlauazaansoaguidy
psAmuFvesuedld aonAdosiuaidy Jai-on (2018, pp. 143-145) livineuide 1o uviansainiisde Handbook
of Technological Pedagogical Content Knowledge (TPCK) for Education wui1 n1stginaluladegirsinunsay
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