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ABSTRACT
This research was to develop the learning activity package that enhance science experimental skills on the
electrochemical cell from fruit juice for 9" grade students and study the implementation of the learning activity
package consisting of comparing the students' science experimental skills between before and after learning,
and studying the students' science experimental skills comparing the mean score during learning with the 70%
criteria of scores. A quasi-experimental research of one-group pretest-posttest design was used in this study.
The sample group was one classroom of 9" grade students by cluster random sampling (N = 33). The research
tools consisted of: 1)the learning activity package to enhance science experimental skills on the electrochemical
cell from fruit juice, 2) the students’ work assessment form, and 3) the test of science experimental skills.
The statistics for data analysis were mean, standard deviation, percentage, t-test for dependent sample, and
t-test for one sample. The results showed that 1) the quality of learning activity package verified by experts
was at level of very good, 2) the mean scores of science experimental skills of posttest were higher than those
of pretest at the statistically significant .01 level, and 3) the science experimental skills of students have mean

scores during learning at 77.67%, which was higher than the 70% criteria at the statistically significant .01 level.
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BnsdnmsseuslulagdudesnisduatulvanufnunhvdingnsgiuanssouslUU U8 Inedansiseusladiseu
Foudannisasleufiness uaziiuinmnanssouzfifoududfy esnsedunaninuesnisfinw aeandosiu
ununsURFUUsEIMaunsAnwiduiannsdoudgnsfeuisuanssous fieudugudnarsvesninious
feuinlumsasiioufifussFouiienuios ddussiuduiboufnwnousuiiyaidusiosannadsuiifteiduiinue
fugiumenandoudiarnisisdin Wewanamunmnsinuileglussduroudnemilvigstu (Office of the National
Economic and Social Development Council [NESDC], 2021; 2023, Online) mﬁ@mﬁau@%a;n (Active learning)
\umsdansBouiniiugoududdy WG oulidminlunsBouifonues suddiujduiusiuieutasfaou
duasuligiSeulafnvinuensSeudanueing 1 uasnseduenuaulavesieulilanuguiunisiieu (Chomchunjai et al.,
2022, p. 107; Netrthanon, 2020, p. 109) M133nN1siseuTIneImansyaiulifiseuldfunuannuimenuies dietln
WiNwenszuIuNIAngImansuazliAumAN3INNTEUIUNTEUEIEINTTNTALNA NMIF15IANTIVERY kAENIS
neaes Ingthuafildundnszuuundnms wnfn uazesdaud Wetheud anudlaluivinemansluldliae
Usgloniradinuuaznisnnss®in (Office of the Basic Education Commission [OBEC], 2017, p. 3) 91ndayalAsenis
Uszillusatinousmdunuimi vie PISA Tull 2018 finsUseliudviineenans danguidmaneduinEouey
15 Y wuitazuuuadsinemansvesinSoulneiidiadewindu 426 Fsiinindaiade OFCD fisld1 489 (OECD fe
Organization for Economic Co-Operation and Development) Fiduinuaiansa funsiseuingmansves
thidsudsdeslifumaimunuiuug fensuszifiuees PISA Tawddgyfuawanmsalunsihanuiuasinegly
Tlaassluidanazmsvhauluouan i‘fﬂL'%smﬁauimwﬁuazLLmﬁmﬁugmmﬁmmmam%maﬁaaLﬁaﬂﬂ Taussaus
mdAnermand uazannsouttamiiudineseiiiedestuinemansuasmalulagldfdieds nanisusedivluminn
aussousaIvenmansdudesiiannalinnudifey L‘WiwﬁadﬂLﬂuéhf??uaﬂ5@mmmmia‘l,umﬂ%mmﬁuazﬁﬂw
nszuumsIngmansluiiness Seindeulnedeudosay 50 faussauzneinenmanslifeseiuiugddimmugs
TymvesmsiSeudinenmansvesinSeuseauliseudnyineudu (Institute for the Promotion of Teaching Science
and Technology [IPST], 2021, pp. 19-20) a1ﬂwamimamm'mmsﬁﬂmwé’umﬁ%uﬁugm (O-NET) %uﬁﬁamﬁnm
Ui 3 YUmsfinwn 2564 eTuTineremans wuin dneuldrsuuuiede fovay 31.45 Gnzuuuedsieivinermans

53



U Asaylnena Avsn vduul uasdnudiy SlonsTaiasy | 2566
NIANIAIAEANTRNAIMNTIN TN 22 adud 3 iweuiugneu - SuaAy

finzuuusininfesas 50 esnnsdaianssumsioumsasuineeansithundslivszaunadisawiniias Jeie
Feglunasiliivifianela (National Institute of Educational Testing Service [NIETS], 2021, Online) §33833699n13
WannsinfanssunsBeudinemansiduasuliiniFeuldasiou foRRanssuinemanssonulos ieamn
VinweN1snaaeIng1Aans

vinwgnsvaaedingmandiiudididuiensiFouineimans iesantnBouarldfn UATR Anw Auatmaaes
wazindunisliisnismiaineimansliliunganinuilnonisufoivasiin msdnegraduszuu Bnnsudtym
wazuarsnauivl flsumsimuineenszuiunmsmaneiemansiduind1snn dnfn dnuddym Jwghnssu
ﬁmaumsﬁ'auiuwaaﬁaﬂﬁﬁaLLazmmma%’waqﬁmmiﬁwmmaﬂ@f (Longpoh & Wutchana, 2022, p. 242) ¥inwe
nszuaNNTIMAnImaniiinnuddyesamnlunisdanisdsudivineimans fafu dnifeunslaunsindu
AUAT LATNARDINIYAULD %"’a%éﬂﬁlﬁmmil,%'smiashaﬂszﬁm%mwma%u (Sedrit et al., 2020, pp. 29-30) NTIANTT
BouifeyatanssudumsiFouiidiouldtausnlunsiuai vjiinmeassenuies uazdngdudliduinm
lvdiSeuinauayn anunagiila lunanuvewmuies uazdwalvdaiuianeladenisdanisiseusluszauuin
(Sopha et al., 2018, p. 111) ¥aRanssuilvszlevidonsdanisiFeunisasuiesnndrgliinSoufoRfanssy
mudunouldegradusruy Snsldfonisaouiivainvats sensduliFouinnuaulawaresinioud msUjls
Aanssusiunues vliiauinszuunsin wasinuauanuansaaueddibuaudnenin viliiseuianis
BouslietnaiiuszanBam (Tebumroon, 2018, pp. 95-108) M3iFeuseyafanssudunmsinnszuIunsSeusii
i3eulsasioufiieta Ididiusrnlunisiioud Teeagimihimdoudanssunisiioud assuusthdieumndiSou
RGRGE) Lﬁ@lﬁ@’ﬁ'aummsaLLﬁWﬁﬂﬂﬂﬁWhﬂﬁFsauifﬂuamul,aaaaﬂmasmLﬁmﬁ (Ngamprakhon et al., 2018, p. 78)

Phakdeevong and Watchana (2021, pp. 113-126) la@inw133un15l4yananssun1snaaeiuasineenszuiunis
mdnemanivesinidoututsendnudi 1 wuhiniFeulnedugrinniniouganiineuliyaianssy iesndu
nsdanisdsunsaeuiiiugFoududfy dniFeuldZoudannisasdeufid deiléiduderiiusussaudaiu
vannvane Sanummnzaniute evn wagenuuanssszinayena dnieulddudumiuiuesiinUfoadenues
otradudunou fagrosiauouuy uasialenaliuaniudsudousiuiiioulusios Chemae (2020, pp. 41-54)
IAnwIfeuarnuinisdaussaunisainisisews Ingldyatanssunisnaaedinermans iligiseutinanuaiuse
Tumsléiedesile Yaquazaunsal lunsufdARanssunsveaes wasmieagunanisnaass dnseuldiSeuiuassin
nsRavgraannisasiieUfoRdeig 4 fenues iadussdanuivomuies Tnsdagduifuusuasatuayy
neutiemdsluvaeivihAsnssufimnzauiuds $1u3%sves Koocharoenpisal et al. (2022, p. 103) lému1yn
Aanssuinermanidosaiassdassfvganaudiu dmsutnSoududseufnudf 3 wui nanisSeudves
tniBsuii3ouseynianssuineimans dazuuuadsganiinasisosas 70 fidmun esninEeuldasdioufda
a3eruns3eufienszuunisngy fanssulifiFeulddududoyanaziFouifenuies uaniudsuaudn
WieTnsginanannaes Tufinuamvaaes uazinidoulfeeniuuuaraiassduanu suieiauinuensdoans
HuNsULEUBNANY

Fremnil fidefesnmataninunaaaemdiemansvesiniFeutulisoudnudi 3 Taglidnidouldasile
UftRn1maaes Anvinwensldtan gunsal wasiedesilenisinenmand lnensadrsgaianssuinermansfitidon
anssieatumadiniiad Tnevssgndidonifeniu maaaeadiniiedandmald WelddemuazAanssudany
fruasty wanlml wareenuuufanssliundduanidemlundngrsimemaniiingouneidou ieliinGeuldi
nsnaaeImMaInemanslval q fwandnenniia i r;ﬁa"fwsxqﬂﬁl,ﬂ'fammmnmu%%’waaé’%ﬁﬂﬁié’ﬁﬂmiﬁﬂ‘m
Usgansamnsadraussiuliihanidnueznaliviase 9 LASNANITINENUI ddnuaznalivinunnsaiuanunsa
afausatuliihldunnssiulngliuuusasnsadiniliadnuueadtaninfildd dnualfunuaisazans fivhann
arsiadl FeaulaflesindoniFostunldinfonssuniadons uasdoiinssivdngnsuasiidinuds Taimun
nguihmneduinGeutuisea@nudd 3 setnidoudfuglunadouinemansifetudesussiulnihuud:
wagtiniSounguidvneduinFouidmndszaunsallumainmmeassmsinermans tiesain 2-3 Yk
(w.A. 2563-2565) HniFeusiouieuooulatdegiitiududiulng iesannsund szurnveslsafnidelialalsun
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(COVID-19) #atu §ide3afosnsfmurfinugnisnaasimsineemanivosiniFouduisondnui 3 lagld
yafanssu Ineinguszasdvesnside Ae ewauigaianssunisiFousfiduaiuinuenisaasmidingimans
Boa wadlwiiadanimald dmsvinGeutuisenfnudf 3 uasifefnumanisligniansauiiaietunguiegs
fio nidpuiuisendnudi 3 Tnsualunauieudiowinuenismesomnsineimanisswitnoudsunasnduiou
vostiniduiiGoudeynianssudongadliiinadanthualdl wasAnwiinuenimaaesmyinemansvestinGeud
Boufeyaianssy TnsiFeuifisuasiuuedsseiaSouiildtuinasifesay 70 Aifwmun

2. uATeiiAeatad

vinwzmasvaasaduinugniwesnszuiumamanemansfididyannlunisiouivineimansaigGouazdes
Tasunsiaun inwenimaassannsaidrlulglunsuidymaniunisalang g Tudiausyariuls vinvensmeassas
Aetuld dnideusiedldnaileufoinie adouftimudunoudenuies vilmAenadouiteaueuaniinanudila
081980 e Vishnu (2021, pp. 27-29)way Wanpan & Ruangsat, (2021, pp. 43-52) 85U1831%N®¥EN151Aa 04
mainerdianivesdinissuludiudrfgueanisAneiinenrians Wnwenisnaasamisineidnans wuaiu
N139BNUUULATNTINUNLNTNAREY NBBNLULIATslenAaes NsaianasionmasuaznIsnTIIABY NMFHAL
fupounismanes musdoyauasitauslusUuuuinzay (nMsdunn nmssiueiesdiouasmatiiauonadisai
gnFes manzaw) Wazn1FIATITINANITAaD Fainvgnisnaassamnsaiamldannisliynfanssy sAdeves
Manopattanakron (2019, pp. 55-62) lsWangaianssuitetasunnuinnudlowassinugnismaasavesiniSou
Bowvafidouantoslulvi®ive vesinidoutuisenfinu ¥ 6 nansAnyimuiiAiedeesuuundaiougandy
rouSsunazinwemsvaassinzuuuedsnnynisnssueglussiuinnn WesnthBeulsiauinuensmaasslu
Frunseeniuuntaaes funstufinuarasuie Snmsasulneldnmmaaadunisaoudifideuldsnduaanss
enues aundnynauldilenaasiieufud leandaszsinariindunidamn yaRanssunisiousifudenisSeus
fanunsntanldlumsdaniaouslfesneissaniam il Wesangafanssulienumannvans vilfinFeudaoy
aulauagnszietesuluniaou vilinaFoudussavsnmmantihmnedidely uenaind yaRvnssududomaioudd
wngaufumshanliseneumsiounsaey mnedudeiiduaiulithieuldFoudonues warléufiRfanssu
dietindinuwenisiGeuding q nisadagananssy fndnmsegiadussuy senuuudenlfmnzaniuiowassedudu
yesiiniFeu fnsiFesdidudonlireides dnidsuldasioufifaseienssuiuniangy Anssuiiannuiaula
wlanlvil Snsdededredradussuuasmannvans lvussernelunsiseuliidude Chotchum (2019, pp. 57-68)
uay Nipornram et al. (2021, p. 158) fildWaunynRanssingimaniosnsnsadeugunmlalnifioduadudinug
NIEUIUNTMIINBIAMARTTUY IS NUTinsEnssUIuNIanImansTuysaadasugentieudeu
oaflesnnyeianssufierusniemnzantusssusuresingeu ievniuatouvantval ansnsnthlvldusslondls
939 MseenuuuyaRInssufininihaule nmuszneulufanssumunzausonisviiAanssy fRanssufivainuane
wumsmeaes nsadiassdnsUssAvstunushunsihnungy dliinGeulfanuauls Smsesuediudunon
1umiﬂﬁﬁ'§ﬁaﬂﬁmﬁ%ﬂwuv’iﬂﬁﬁ'ﬂL'%smmmmﬂﬁﬁaﬁaﬂiimiﬁé’wmmm uenniinsaeulngldgaianssuiinade
vinugnszuIuNIINEIneenans Ll,ayml,aiﬂmﬂLisumaauqmmaﬂmiaumu iosnnypRanssuufoinismeans
fdupouRanssuiivarnvans fideimuitnuenefaunisu invenstmundemndafofing sneemstmuauas
AILANFILUS Vinwemaveaes inwensinnurinedeyawasnisasdeasy

Sungthong and Phumkeaw (2020, pp. 24-25) 83un871 wadiandn (Galvanic cell) Ao wadlviasivdinnis
Aasundsnuaiiundsnuliihanuiseinend lasvhluussnoude 2 aTavadiunsoitifmeiu udazaiuead
Usgnaudnedalnihiiguadiuluasazats Fondn Bifinlnn (Electrode) taidneBidnnsouAnufissroondiaty
3und tauslun (Anode) ludhau () uazihiisusidnasewinUfiesdndu 3end1 Haualng (Cathode) udauan
(+) nedalwihuseraiaadideusefusadumnduhuaesodrfladimosieTaussiuliih uandeinsasniely
Tasurasingldazmundesoseninasarasluudazaiagad Insasduasdidninsladiliiujisenduans
Tuwaduaziilesouvan lessuau tadeuiidoaruiilndidsadu a1sazareiilivihasniuinde 19y a1sazate
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Tnunadedlunsn (KNO») Snsthwadtanfinunldusslemniily wu dwlvane wumees Uansrimai et al, 2020, p. 70;
Sawangpop et al.,, 2017, pp. 421-428) 111A8Y83 Tan and Pee (2020, pp. 81-89) Anwaudfnsliiiedivesunmes
fnuaznaldl Taglddugdalafihfiunndraiy Usenaulude wmdn nesuns uunfifon dined ovgfien dnuasuald
1gun wzu1a furls 73 weuilla du uazinsunigm wuitmasalsl LED ad1e agulsdidnuaznalianunsaviliiia
wsasulniunuansazanedidninslad i duansiailld uena1nd Khattiyavong et al. (2014, pp. 146-154) WLYn
nMavnRenTadianinuuugaduiivhandudne grgunsaituszneudeusiulas Téud vewns Su dingd agin
fiyn widn ezgiitilen uasuaniden Tngldazwundeiivinaniduseyuioasazaeindoiuandadneg wuinduse
fyuioansazanelufeunaslss (NaC) Wiandndlnihganinansazareluunaidonlumsm (KNOs) usazilengmslday
finoutnedu wazoradadunznoumnldfuirlnihiidudensd Gu uasaei drududefigufeasazansdudh
Tnunadouluinsn (KNO) fanuadssuinndy uasvilvieadddndlnihgs dadu snideifstamungaianssuns
FoudiieldidudoniaFoudifiewmuninuznisaassmdinemanivosinFoutuisoudnu Ui 3 Tasfidom
Aeafudengadliituaiinniaald fonisFoudildluyafanssy axndunislidan gunsal uasintesdioineimans
ﬁugmﬁﬁﬂﬁauﬁ‘hLﬂuéfmL%uiuaz?]ﬂﬂﬁﬁﬁﬁamiumimam mifeioonuuuilemAnssuludlituati uaneis
Mndomifuiifiegluneininermans itelitnidoulinaans fiRtanssull 1 wardniFouansathamusild
TldUszlemile

3. 3AIuNITINY
nsieilduuuununmnaesuunguifisniiintmadeuisuiieuiinuenismasesmndinemansssrinanou
ISEULAENA4LI8U (One-group pretest-posttest design) LazlUIeULEUTINYZNITNAABINIAINEIFNENTTENINTBUAY
\nusieray 70 fifmun
nsauULLIANTUNTITY
nuATeElFRangaRnsIIn s Seudfiduatuinuenismanomnsinermans Feavadlnituatormiwals
dsuinGeutuieninuii 3 uasthyniansaufiadsluneasddfungusiesns Inefluuafan1side fgui 1

AuUs9a5¢ (Independent variable) fiauusnu (Dependent variable)

f—

a vy a val | Y] a s o a s
ﬂ'ﬁLiEJuEﬂ'JEH!W]ﬁ]ﬂiﬁJﬂ’]iL’%‘Elugﬁﬁ\‘iL?ﬁm/]ﬂwzﬂﬂiﬂﬂﬁaﬁﬂﬂﬁ‘ﬂﬂﬁﬂﬂﬁmi NAYENITNAGDINININYIAETAT

Bo9 wad wediandmalid dwsuiniSeuduiseu@@nwUa 3

U7 1 nsouLwIAAluNTITY

AUNAFIUVDINITAVY
1. nwgnisnaaomsineimanivesiniFoutuiseufinu i 3 AdeudeyaianssunisFousiiduaduinee
nsnanosinemans Fes wadlWiiadomiwalsl udadsuganineuieu
2. g mannassmaIne mansvesinoutusenfnui 3 fiouseyafnssunisFouliiduaiuiney
nsnanemsinemans Fes wadliiadomiwalsl Sasuuuedesswinadsuganiinasidosas 70 4
VBULUANTTINY

ANVUA

Usns Wi didsudusisennu®il 3 ddddnululnisfnu 2565 madoud 2 vedsaFouniougaufing
Waunns Jamn Smiangamwamuns $1udu 11 weadeu fidniFeu 467 au nquitegnaldlunside Téud dniseu
Fusiseadnudil 3 Sunw 1 WeuSeu fidnieu 33 au Sddumnmsduuuunds (Cluster random sampling)

vouademililunsidofedundnnssenuutuaraiaeadlifiiadvssinmsadiandn Aldiwalium.
ansazanedidninslad ssduszneuilivinwadluiiniaiussinmeadianin nnsléian gunsal waziadesiionns
Inegnmans oy SafineTaussiulnih wdesdaimiin wadlwituedainduals
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Fumaumsiss T3Edudumsifoutau 6 dunou il
Sumauil 1 msfinwdeyaiiugiuanenasuasauidefiieades
Anwideyaiiisadosnnionansuazauide wunsimuiyaianssy vinvenismaaeamaingimans uaz
wadlaiadvssinmsadianin wadliliedondweldl Wethidomuiesest uszfmuagausyasdniadous
wazweulamdemiiarldlumsosnuuuiianssu Anwinsaiaedesiielumavaaeuasfusiurudeys iy n1sads
LuuinTinugsmaaewndineimand wwulssfiunanuidnieu wasAnwinmsaaniesleililunsnsvasuuas
Usslilugnunmiaiediioldy
Sumeuil 2 mifnwuazmaseinsaiuUUSasYas A ailuFasUfURns Wethinsanuuuanansau
ihdeyaitldandunoudl 1 ureenuuuianssunisiinsnasssnisaiawvudraesadiniinadly
veaUURns e mafilsunlflunsesnuuugaianssy Anwdeyaiieriuasuargunsaiild uariinislunsaina
wadludhiadl anmsneassui tralfifeararsthannsounndililooould udrasmsesiulaiinly sanunsnth
dnalsuldunuansazanedidnnseladdadudmlseneufiddyeuusasngadiniined Tnsthwaliudavsiinoy
afraussiulniinlaseiy a1nnsiesgideyainnienaisuazunainaddesing q fI3dedsdadensald 6 vlia laun
wnsla uAumIgy wasdu du dulssa uwasuzidewma Weuwaliivardulfiduasazarslundazaiasa
yeuuusaeswadlwiiadl vailfuneundnlunsaagadiniiued Ao msthdnusznousiis q undeutuduias
TngldaelinfeuuinAvdduarduns sanuuuianssunisnnasasinnisnaaesasisuudiasgadiniiad
Tuesufifins Tnefmusansiall Tanuazaunsal uasnandmsurifanssulvenumnganlunisilulddnfanssy
futiniFeu Tnsagansyddyuonisnaans fuvadu 3 nmanaaes il
nMavnaesd 1 Wesudisuussiuliihvessadifiadainiwaldildanuemvesazmumndedidaiy
wazsuifsunssiuliihveasadiniliedonihualiildaruenvesdalafiiety ahuuusaoneadludiued
miwalsl Tnsuvadu 2 nisvaaes Iiun 1) uwuhasasadliiliaiivssnngadtaninannthaalififaznundod
yhanduierinihesusemsaraslnunadenlumsn (KNO) anududu 0.01 Tuasedns Afiewemsnedu fil
wuuil 1 wuushasuvadliiied 2 gn Alfagnindosn 15 wag 20 wufiues wuuil 2 ahauvudasasadlifiad
2 9 filFazwiuindesnd 20 uay 30 wURWAT HANITVIAABY WU uuudiasswadliiiafiuuud 2 anunsaasie
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1mﬁﬂm1,l,avwm’m’ﬁwuﬂLi&mamamﬂgummamaawwmamuwwﬂ,‘wuﬂLiaummmLﬁuaﬂmﬂiwaumimmumﬂu
o desmalviinidoulivinugmavaseafintu waganeideves Idrs et al. (2022, pp. 155-170) MINARDS
mnemaniianudidny esnninFeuldufiieTuasamsaysannseaiiildfunasyianudilouudn
Aeafuinermansiulsyaunisalfilévhdeaues uenaini Shana and Abulibdeh (2020, pp. 199-215) wudinis
‘meLsauamaﬂgummmmmmmmswwmwwvuavmmsmmwLiausuqt,ﬂumﬁmammus EMINAUTNING U]
uarn1URoR Flvikadugrimanisifeudiuiu vonandnaideusegaiansasineimaniannsaiauinudna
assassuazdasunuaulumsseuinemanslasndie (Bunpho et al., 2022, pp. 290-308) AMNWAHAGING1ITIETY
11 dniFeusuisendnundi 3 AldGeudlagldyaianssunisdeuiiiduaiuinee nsmaaomidinemans
Sowsadliiiefnnthualdldiauniinuemamnaesligeduls

6. VaLAUBLUY

forauouurlunniwansideluld delinGewhianssy mslfanudidosuudinSeudeatunsldgunsal
wazipdesiloinemanisng 9 wu nsliiedetuimin msldindesaussiuli wiewlaifines WelinSeu
mmwuwumuuaumminﬂg‘ummﬂiiulmwunmwmwuﬂiummmim am/mLwaﬂamumimmmmLaamwaa
guUnsaluaziadesile vntniFeudiiugruiuinvenisvaassiios vievnuszaunisainsliiadesilo aasiiiaaan

63

2566



U Asaylnena Avsn vduul uasdnudiy SlonsTaiasy | 2566
NIANIAIAEANTRNAIMNTIN TN 22 adud 3 iweuiugneu - SuaAy

Tunavhanssuliunndu wesuvsnguinEeulszann 4-5 ausendu ielitnidounnauldfidiusaulunisianssy
wazmsduasuliinSeulindinusvesnsinnseyiuasdonnuminsvesteya nstufindeya wazagunanisnaass
wsznsldyaRanssuiiiauinuznsmaaemdingimans dnisoudiostufinnanismaass seniuumsstuiinug
Tununmlumsssuionantsnaaes uazasunamannaes dmsudeiauauuglunisifitoaduioly msineiaungn
Aunssuingmaniidurinug maneasmisingmanslidaumainvaieuindy uazasiaL YNy sMADIMIg
Inermans IinGouldfniinuenisligunsniuanedosdiomainemanslifienuannvateuiniu ensiinsiide
lsineuldesnuuunagimmaasswnaineimanslaglifanssuiivanvans uazannsathanusluliuidom
wagldaseluantunisalang q Tudindszdriu aisiinsiauineenisfnaiasirvesiniieulieaniuulazasig
Aanssummaaesingmansiutaniv Invinwenszuiumamsineimans uazsvinuenisiSeusdy 9 1wy finwenis
vhauswiy sinvgmaedeny uazvinuznisdeans uazansiimsiauinisAsdiasgivesiniFou uavduadulviiniFou
yhuuunnaeusmefitiumsfsiinagiiiniu
AnAnssuUsENA

nsitedesidnialdded Tnsldsuaueuaszinnlsaiounisugaufnuiauinis Yo fonta
nguvmaMuAs AVEITevhmImaassnuitetunduiogns Taud dnidoudusisounwdil 3 $1uau 1 Feadou
tniFeu 33 Au SenuaguazdniFeuldliarusudeluninfununudeya fifevevevounaniuetieds wazwe
$useein Mmsadunuidsuagnisiiavenansidela ddmanasessaunsvinidelunywd Taedidelaruniseusy
wazldfulsematiodasnseusuasssaumaidshuywd fdneusuanuvnineduesueiunsilsm

LONE1591999

Bunpho, S., Saksuparb, K., & Haemaprasith, S. (2022). Development of an active learning activity package
to promote science learning happiness and creativity. Silpakorn Educational Research Journal, 14(2),
290-308. (in Thai)

Chemae, S. (2020). The learning experiences by using a set of science experiment activities to develop
scientific process skills for preschool children in 3rd kindergarten. Journal of Educational Technology and
Communications Faculty of Education Mahasarakham University, 3(8), 41-54. (in Thai)

Chomchunjai, W., Plangprasopchok, S., & Sokhuma, K. (2022). The effects of learning management using
active learning on ratio, proportion and percentage for Mathayomsuksa 1 students. Rajabhat Rambhai
Barni Research Journal, 16(2), 102-108. (in Thai)

Chotchum, T. (2019). The development of the science learning package on 12" grade students on
electrochemistry science content using the student team achievement division (STAD) learning
technique. NRRU Community Research Journal, 14(1), 57-68. (in Thai)

Darmaiji, D., Kurniawan, D. A., & Irdianti, I. (2019). Physics education students’ science process
skills. International Journal of Evaluation and Research in Education (UERE), 8(2), 293-298.

Hongkhon, C. (2022). Promotion science skills of early childhood children by using a series of scientific
experiments. Journal of Early Childhood Education Management, 4(1), 1-10. (in Thai)

Idris, N., Talib, O., & Razali, F. (2022). Strategies in mastering science process skills in science
Experiments: A systematic literature review. Journal Pendidikan IPA Indonesia, 11(1), 155-170

Jansrimai, W., Supatchaiyawong, P., & Dawan, S. (2020). Inquiry-based learning for develop concepts at the
microscopic levels of galvanic cells through the creation of stop motion work pieces. Thaksin University
Library Journal, 9(1), 58-78. (in Thai)

64



U Asaylnena Avsn vduul uasdnudiy SlonsTaiasy | 2566
NIANIAIAEANTRNAIMNTIN TN 22 adud 3 iweuiugneu - SuaAy

Khattiyavong, P., Jarujamrus, P., Supasorn, S., & Kulsing, C. (2014). The development of small scale and
low-cost galvanic cells as a teaching tool for electrochemistry. Journal of Research Unit on Science,
Technology and Environment for Learning, 5(2), 146-154. (in Thai)

Koocharoenpisal, N., Kaewlaead, R., Lhaokor, N., & Chatsanguanchai, P. (2022). Development of science
activity packages on creating invention from air dry clay for 9" Grade students. Journal of Curriculum
and Instruction Sakon Nakhon Rajabhat University, 14(39), 103-116. (in Thai)

Longpoh, R., & Wutchana, U. (2022). Comparison of science process skills of Grade 8 students on the topic
of earth and natural resources which have been taught by scientific learning games and 3-step model.
Journal of Modern Learning Development, 7(11), 240-253. (in Thai)

Manopattanakron, K. (2019). The development of learning activity package in biology in a lesson on
bacteria protists and fungi for enhance understanding and experimental skills of twelfth grade
students. Ramkhamhaeng Research Journal of Humanities and Social Sciences, 22(2), 55-62. (in Thai)

National Institute of Educational Testing Service. (2021). Summarized results of the basic national
educational test (O-Net), grade 9, academic year 2021. https://www.niets.or.th/uploads/editor /files/O-
NET/rapid%20report%20M3-2564.pdf. (in Thai)

Netrthanon, S. (2020). The effect of using active leaming process on leaming behavior and leaming attitude for
internship student-teachers. Sripatum Chonburi Jounal, 16(4), 100-110. (in Thai)

Ngamprakhon, S., Sangnont, K., & Tanapanyo, P. (2018). Learning management innovation, theory to
practice. Mahachula Academic Journal, 5(Special edition), 74-82. (in Thai)

Nipornram, K., Thakan, S., & Koocharoenpisal, N. (2021). Development of science activity packages on egg
quality testing to enhance integrated science process skills for high school students. Journal of
Rangsit University: Teaching & Learning, 15(2), 154-172. (in Thai)

Office of the Basic Education Commission. (2017). Indlicators and core leaming content science leaming group
(revised version 2017) according to the basic education core curriculum, 2008. Printing House of the
Agricultural Co-operative Federation of Thailand. (in Thai)

Office of the National Economic and Social Development Council. (2021). Country reform plan
(revised version). http://nscr.nesdc.go.th/cr/. (in Thai)

Office of the National Economic and Social Development Council. (2023). Master plan under the national
strategy (2023-2037) (amended version). http://nscr.nesdc.go.th/wp-content/uploads/2022/12/NS _file-
23NS-261265.pdf. (in Thai)

Phakdeevong, A., & Watchana, U. (2021). Development of integrated scientific process skills with Facebook
trial activity series on pure substances of Mathayomsuksa 1 students. NEU Academic and Research
Journal, 11(2), 113-126. (in Thai)

Institute for the Promotion of Teaching Science and Technology. (2021). PISA 2018 assessment results of
reading mathematics, and science. https://pisathailand.ipst.ac.th. (in Thai)

Sawangpop, M., Jarujamrus, P., Amatatongchai, M., Tamuang, S., & Chairam, S. (2017). Fabrication of simple galvanic
cells using cotton thread to investigate electrochemistry. Journal of Research Unit on Science, Technology
and Environment for Learning, 8(2), 421-428. (in Thai)

Sedrit, E., Prabhong, U., & Vonganusith, V. (2020). The development of learning activity package on atom
and properties of elements for Mathayomsuksa 4 based on inquiry cycle (5E) model and cooperative
learning. Journal of Curriculum and Instruction Sakon Nakhon Rajabhat University, 12(33), 27-38.

(in Thai)

65


http://nscr.nesdc.go.th/cr/
http://nscr.nesdc.go.th/wp-content/uploads/2022/12/NS_file-

U Asaylnena Avsn vduul uasdnudiy SlonsTaiasy | 2566
NIANIAIAEANTRNAIMNTIN TN 22 adud 3 iweuiugneu - SuaAy

Shana, Z., & Abulibdeh, E. S. (2020). Science practical work and its impact on students’ science
achievement. Journal of Technology and Science Education, 10(2), 199-215.

Sopha, N., Pansuppawat, T., & Chusab, N. (2018). The development of science process skills using scientific
learning activity package based on inquiry cycles (5Es) entitled “light energy” for Prathomsuksa 4.
Journal of Curriculum and Instruction Sakon Nakhon Rajabhat University, 10(29), 111-119. (in Thai)

Sungthong, P., & Phumkeaw, P. (2020). The development of science process skills of Mathayomsuksa
4 students using experimental activities package on properties of elements and compounds.

Sisaket Rajabhat University Journal, 14(2), 24-25. (in Thai)
Tan, M. X, & Pee, M. G. Y. (2020). Electrochemistry hands-on activity on fruit battery with cost and design
optimization. Journal of Laboratory Chemical Education, 8(3), 81-89.

Tebumroon, P. (2018). The development of chemical bonds learning activity package based on constructivist
learning approach and analytical thinking process for undergraduate students. Journal of Education
Research, 13(2), 95-108. (in Thai)

Vishnu, T. A. (2021). Science experimental skills. International Journal of Science and Engineering, 6(8),
27-29.

Wanpan, W., & Ruangsat, W. (2021). The development of scientific process skills with the observational
skill packages on classification and experiment for Grade 6 students in Satit elementary school,
Phranakhon Si Ayutthaya Rajabhat University. ARU Research Journal, 8(3), 43-52. (in Thai)

66



