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Career Preparation for Students in the 21° Century

AMAIVIFAINGINSANYILALNTHULHUL ANTANWIFNERT UMINY1SBNYATANERNS

Jittinun Boonsathirakul

Department of Educational Psychology and Guidance, Faculty of Education, Kasetsart University
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2) A3R529aUANLTUITe 3) RAsauitelmia
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21ANEUNUTITOULS waraLluTIneg1adauge
Fdndiny: Ml aingedn anssuil 21
Abstract

Since the world has been changed by
disruptive technology together with the Covid-19
situation that has produced the severe impact on

the economy and society makes people around

the world struggle to change. Including modern

students in the 21st century who have to adapt
to such changes as well. Especially the changing
career trends This makes it imperative to prepare
for the career that is coveted in the 21st century.
An effective preparation for a student's career is
imperative. To be prepared effectively, it is
imperative to go through a five-step adaptation
process that includes 1) Self-assessment
2) Reality Check 3) Clarification 4) Compromise,
and 5) Set Goals and Plan Actions. In preparation
for entering a career, the more time one has for
career preparation process, the more opportunity

to succeed in pursuing a career as desired and

live happily.
Keywords: Career Preparation, the 21°* Century
unmin
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Lazdsndauinnsiuasunlameiumalulad
p819uanAY (Disruptive Technology) Judalun
nﬂﬂuﬁauwjﬁuﬁuum@'aﬁu Fensudnduding
Wumsldmaluladadraduuinnssuludidununu
wnsgrumalulagidy vinlignaivnssuiudes
éuiuﬁiaﬁlﬁmmﬁaiam (Technology Trajectory)

(Denning, 2016) 81TFNAN 9 SuAnnsiUasunlas
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18 International Federation of Robotics : IFR
(2017) manisaiimnUsemesilanasduualiiunis
Aadsiusudlugaamnssufifinuindu laglud
2560 I#in1shasslugnanunssudszanafesas 18
W38 346,800 1 uazdafimudosnsinniudes 9
fheanuiieadingming q anvuInal LarALiBINTS
wssudnlufAuntusili arudeanisusany
uywdanas Sniedeiifunansemuegteguussiilan
Tuilagduiifie nssvuiavedelaalalsw 2019
vido 1n3n-19 dwaliasugialaniAinnsvzansa
UsEnIwunndesUadias auldaiunsasiviela
nmsUadoninli sieldvesupraanassesay 54
lddeifistufosay 33 uonandudsdssanszny
Aunsyhauresmiiny deviilindnaunna an
Wndnandfesay 14.5 uaglauinau v3egnianana
Taeldldsuiudesas 12.9 (National Statistical
Office, 2020) N15358UAv04lA3A-19 Juilu
Fansedudrdgivinlinnsdiusuduagszuy
SoluifRsnldBaniausndumntu msennsden
A3 (Lockdown) vinlvguslaaviuuvinnanssy
s Hudemeeeulavunty fansvinau e
N3BeAuduaruInig anzfsafusifauas
miteuane Adessudvunldssuudaluifidie

a A

WANALINISEUNE 919 Family Mart L5915 uunln

I a

anAAnRuAduAAIeau LAz HA1dduAN
q

mangaziasasdientug Judndulafivuasy

gnnsavueudnliluadsdud Inevusudsulniaed
53UV Al Jaihnunidudeulauinau ieannisduda

a ¥ = U Y1 a a &)
AUATVDILLIINUY ﬁ]ﬂ’t’]’]ﬁ]ﬂﬁ'ﬂiﬂ’l’]’lﬂﬂﬁliﬂ’lﬂ—l9 vy

Agaligsiasiig q YSuunldvueuduagssuy

SmlusTAlasIu (Techasenkul, 2020)

Iumiﬂiz‘qm World Economic Forum: WEF
(2020) FeldTndeifeafuseifiuduendnnisau
Tuewian feanufnaduUasuwlamiadn
waluladiussonilemaidnuugodnglduseau
uywdrluidsaszuelain-19 Mvhliiansduiy
Finuaznsiaudesdinisidsuudasil Tne WEF
1Afin195911n119d81929AUA 99N 15U U TLNARS 9
Tdeenisendnezlsuiniian sndiogia iy
tihnsnaneeulal Tninseideyavunnlvg uay
vedniifiuusldudeanisdosas 1wy wiineudny?
wiineudeyana sulueineeifianudents
undige 1wy nssuileanuaioauazaudaveu
nsAadAsIEikazANAATwInnsTY Fellany
wandnsfuluTuudagusena Wesannuislseina
Wugaaimnssuiiuandiefuly uddefifiaag
gonnassuLAazUsEnAiAoenTneae 9 axiinisld
walulafundatu veerdnersssiinsyeuiu
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suiutulseufnuneulanenasuna fifdaetn
dngfamniinende Samdmeulifuiuedlaléin
AoN195eU wazUsznovo@nlusuluu waeau
FoniZeudomseiduanvvdeuninerdedid
Foudus FeenmarlinssiuanuatauazauatIsn
pstinGen dssaliinEouma ey uaell
Usgaupnudnusa as35y lwwer feuienislsaSeu
an3inen 2 Tunsesgududaunanseasuaiuns
vsuswvudl elianumudmsulynvesdnisou
TuseRutuisaudnvmdetnidou Gen Z 318gm
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Lidaau Tunsdndulasse q dnaslidaruatnves
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(Admission Premium, 2018)
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193830 wazAeen1sUssauaudnsa (Arthur &

McMahon, 2005)

unanudasdidonifeatunisedousadng
913 TnpazBusuaineduiednvusvesindeuly
Egﬂi‘Vili ﬁLﬂu Generation Z %138 Gen Z Lagn1s
wisudndgerinveadniFouyaluiiiedu
UszlowidoynainsniediunisAnyiiiazin
nszuaunisaeanaldlglunismSeuainunieu
nemueInlriviniseulag i lwminiSsuanuise
denanwiouiiinuaenndostuenTndinuies

gatmunae e

anwazvastniTeugalns

'
P

Tuunarnufasdufetniougaluadids
wisudadrgendn dudutinFeulu Generation Z
w30 Gen Z \Dunguusznsifiengdoud 10-24 7
Winsendnel w.a. 25382552 ag1alsinn
Generation 713 9 lildgnitnunniedilageiy
ﬁﬂéfﬂﬂéngﬂa%ﬁu(ﬁ?ﬂLwisu'ml,sﬂLémmaagﬂLLUU B
aunsadaunnldannisasunlawesdnune
Usgvins Jadenisdeny wu ﬂ’]iLgEN@Jgﬂﬁau
wnnsaluag SN wazaninmisdsaniiindu

Tuging 9 Uy azdamaludavinuafuasnginssuves

ymaAa (Howe & Strauss, 2007; Frank N. Magid &
Associates, 2012) 1o Gen Z Wiulnundeuuis
ﬁmwmmazmnmnmaﬁaaﬂianﬁama‘uﬁa an
Gedlneveuwslly Gen X fatu Fefluwltufiazfian
AN danuduiiudesnin Gen Y (vanova
& Smrikarov, 2009) da3ruau1salunnsly
weluladsing q Bouslasing uazidulautude
Adva ldnardlngeguulanesulatl 14 Social
Media wazmaluladvssads Feluuszinalned
$1urulszeInsngs Gen Z i 517 9 1oy 13 &1
AU wiadumande ovay 48 uainAvIy Spuay 52
dnlngnguilanfuiniFeu dnnun Snvaids
g devinaru (First Jobber) uagl 2021 A Gen Z
vy nuidmanlunaiaussuveslseinanin

Soway 20 (Sutuntaveeboon, 2020)

Gen Z fnanednvaiedilaniy wideilaniy
unitgafomnuliudanaunalulad iesanlaun
wiaufuimalulad wazdingniotlannauluaseuasy
\lesanludagiunisinseuafrlngdovas
lnganigludes vinlusazassunasiligniovas
ilianlu Gen 515%’Uﬂﬂil,miaqﬂ%u uazlasu
n1sundes Auasoslaenauy (McQueen, 2011)
wlvdanusiulangflavfemanuuasinndiansel
FUTINTUERIANAALT U1 LT ALHEUS DUEART
amalsifiugne lguileutinGeulugaiiduala
fou lideuidoils uardeanevauesninufianela
fuit Bndteranuilutiagiumaluladnisdu
da1ursavinezlslavaluedns lnesevas 94 999
Gen Z Tutszwnelne TiaudAgiu Smartphone
ududuusn Wuedesilefnalaly msizananse
THauldnnaaiunisal (Adobe, 2017) Favinlu
Ao Gen Z viuldvaneegraniouniu danaln
faremnuauladu uazdronisldmaluladlunis
doasuniuiildinuenisdearsuuuwdamin

anad (Sriprom et al., 2019)
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40AAAINUAIINADINITUDIRNULDY LHUIZAUAY
AMNENNTE wazAINaTRTe R Bnvealddl
naWRLTNYEAe 9 Wi Tneeneinueiidu
Soft Skill Sndudedldiiarlunisiaun Faaunsa
Wanniaenadesiudnvasiduvesdinseulugaly
FeinsAnunies Gen Z lueniou: n1sadng
auU1AR (Gen Z in the Classroom: Creating the
Future) §sim1sd1saannudaiiiuvesiniSousu
Gen Z 97u7u 250 AU 81g5eMINe 11 89 17 U uag
a3 100 auluyssinalne nuddniseusesay 97
wazAg Seuaz 99 fA1NHAUIT ANANASI9ETIA
WutadedrdyrennudnsalusuinnvetiniSou
TniniSeusosas 75 WedenInnmsviauluewan
awifgadesiunsaineassd uazasfosay 97 Ss¥dn
TiniFeusu Gen Z agvieniluendnlvi 4 Alsisleg
Tudagdu uaﬂmﬂﬁﬂfﬂﬁﬂuéu Gen Z §338yi1man
wiureuinigatiunesiameiuazinalulad uas
Spmanitaoiasuaiennudnadeasse wazaaeli

Pnisgudiaunsaudnsuauian (Adobe, 2017)

NNsAnwITRUIRUNUandn dniseusuy
Gen 7 Tudsewalneussyinuesdinufnasneasss

wansinsldduuulas wazesnfesiniiu Sanmusiu

[

AenduTonafisoogilomin udvusieriuiian
fralaferfuerdnmsviauluewan lneifeu
wilsluamvosiniiouiu Gen Z ineuluuasuny
Animuesarundendmiuean uazniness

=2 1 a

dndndennutesliiSeusanuenvieuseull

Calle Nl

o ' =

AMUAAYADBITNNTYINUTUBUIARLINNINEIN

o

Seuluriediou 19

a a v

du gauienisenyladie
nsna1ndmsudeddvaveserlnd 1oide-uuddin
(Adobe, 2017) n&1331 “WniFousu Gen Z lu
Uszimalneivlndunnludnuiivindouldae
wmaluladuazduiadeusiedeya TniFouiinde
wmaluladuaziadoslendvadsverslenialng 1
TuninGeumend wiedisadainesinfosniiu
LAZLARIANAAASNATIF VO INULDY” FaBma T
il du FendndrdniFousu Gen z Tullagdud
sUuvumMsiFeuifiunndisegsnnantdnizeusu
AoU 9 aN1NWINEBN kazlA3eddon19nN15ANY
aedosiin1siudsuntasagiaurlvaluninfu
BNA19819U N1519 Gamification $auAUN15 LY
waluladarsaume iodaadunisiSouinisin
Winwensfnegalinsaginuaznsuilvdyvig
n1sAnuilurnasseil 21 egrefivszdndaam

(Palisorn & Geerungsuwan, 2017)

o AIsAREsNatvayutniseugn Gen Z
TuuszinalngliidndanaluladuaziniosiioAdva
Wetevenslonalud 4 Wuadniseu wWedildwan
U IUARIAIHANAS9ATIAVDINULDS UARIFNENTNT
aenndostunginssuiilaniuluinideu Gen Z
ieannguuuunisiFeusvesinFeuiu Gen 7 lu
Jagduiaunnsgegrauinainausunay 9
Wnn1sAinwvesivedindudesdnmanintindou
fimuizay wn3esflefiviuaie uazsoinig
nsadassifieduasudnenimvesinifeu uax
w@suasinweaunisuiletdgmiedisadsassa
FaduinwziisnduegrsBedmivyaanslusuian

o °

Fensiasuvinuefisndurziusingrufidrdgdmsu
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919nlusuian luniswieuadunioudigenan
FnisunisilontausznevenIniinuiesveuias
winrauiuaues nsvinaududaudridylunns
A1953870 nsvireuldnatvestinusydnTuluis
17U 3 @9nAR0IAUIIUITBVBY Chompookum &
Juckpeesirisok (2020) fidnw1iladadifidnsnasie
Aanuianelanarusegelalunisviau: nsdldny
Wisufieuauaiuelsty Y uag wisewstu Z lun
NYUMNNMIUAT WU LaLuelstu Z Tanadadny
1nnd ety Y lutseduresnnufionelaly
msvhnuildlinnudauasldaugadin uazdadege
Tafifunsnsesiniienuauvosmuies faduiaed
anusnduiinzdonniouarundounieiiuedn
Tiituin3ougalmi Waonadasturdnumsaes
Gen Z AUADINITTRIINEEULOY taviulunlu
awARfitdzdsuutas eflagaunsaduiy

FinlusuAneg1vaunaLavinNgY

n1smseumAl1unsanlunisiiona1dnvas

uniseueAln

Inidpuiiausniuiiozfesnwnumnioy
AUNSEUN1IF DTN FaurusnBaiwinlsded
iosmnnsasunamisiumaluladiintusgng
55372 Tudn 5 Y dhamth mnudesnisenTneng q oz

a a a a 1 £ ) 1 \
umsilagunUag LﬂG]E)’FUWimJ ¢ VUUT YNAIDYNLYU

1. daanslye1Useivg (A/Machine
Learning Engineers) lagdiulugazvinausinass
Data Scientist Tn e fiA1uideav1g du
poufiumed uazivinwrlunmsdeuldaiitiug Tne
%ﬁmﬁwﬁﬁwmmiﬁauiﬁumm%ﬁﬂi (Machine
Learning) Tngazslusunsuliadasdnsieudie
auLes wnuilaglusanusywdlunisasiioni onld

Tdnuldnareguuuudesendenalniiiulusunsy

2. MUARIUNGINA (Business Development)

a

Wunilsluandnfidesldvinyeinainvany wu n1s

MIUNLEIAY N15U8 N15deans waznimiaue lag
fvthinausuuuvasnugialiiuesdng ilequa
warInwIgIugnAkazaatafy lundeu q Aunis
Waundddmiifieveenann wazifingiugnAves

IANTIAUNTY

3. UnlAszvideya (Data Analysis) 81alily
owilnidnudiIuerdnilaziinnudosnisgeann
Pu iflosdslutlagiuineglugafiannsnidibs
foyaldireuazsindy wieiondn “annsdoya
Wuviu’n1siesengadeyaruinlng wagdiun
Fonloafumsusnien1snatn ANNABINITY84
Auslaa szdrgliuigmaiunsadndulaniegsia

FWMUUUFINshnuliAnUssdvzananau

mindnisguiideyauaziivuaidmuigly
AUNANADAAABINUDITNNLAIUADINTT WSBUAU
o o Ao & a & I a
Wau1nweNnIdulunisusenauonniu Nagd
wurlduazdszavanudnsalunisusenovenanly
au1An tneniswssuaudngendndingusvace
AarelUll (Westergaard, 2012)

1. WegrlitnSeuidnuazidilanuieunn

Tu ulvdwihlidhSeuinanuniagilalunuies

o

nyaLAL ganee ATey yAanam Auaulan

Calle

W39909AULDY ANAUA ANEIUIT LAENIT

wanwANNdLSLTINLaT TN

2. weteliyanaaunsaasduiusnmiu
D Y A a a N o o0 -
rouldegneliuseavanm dvinwenidndulumesswi
21 Wun1shndedaans N133ANT5915NAIT09NWLEY
n1sfuiensuniuazauidnvesdu finwelunis

Muswiuddugiianuieiidiusuiugau uag

3

[ [ %

n1siUfFuiusAAAuBunTANUANA19N19R 1Y

= a
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Mukuwarnsdaduladonseuioiduuimadig

D1TwnSauAUa AL UREIUSTaUNI Tl LT e

Anunfoudendniiniseuussaunlueuiaala

4. dieraeliinZeulddrsiamadenlunis
Usznauendn 1W1lamumneLarALE1AUBIA
fisadestuerdn anudidyvenisinsunuly
LAAEY1TINDULALA B9NT5I58U NSV WAy
A158199N1NI1U mmsmﬁaﬂsﬁa;&amam%wﬁ
Sudusiensindulaingednlagnsiosnsemiuaay
Wuase maemaunsiauinwensatasenu nsdn
funisdunwel nsusuialunisvihau Ssdanan
zdanananisuszauainudnsalusiuendnly

BUAR

MsUszidu N1INIIEU

I3 a
AULB AULTUDIY

—

AR 1 ASEUIUANTHAILINIAUBITN
731: Noe (2002)

H9ufnv1v99 Maratong & Boonsathirakul
(2015) Aldinguives Raymond Noe (2002) LUl
a¥19fanssuiiewamnnisdlanueauaznisiden
ordnvesdndsussFutuiseuAnuidi 5 lne
Wisuilsussninangunaassiidimguifnatian
A51979NTIU UALNGUAIVAN RATINNITNARDY WU
Unisulunguneasslinzwuuainuuuinianssy
LughUIAIMguinndenandniteRmuinisdila
AULBILAZNITIABNANEINIINGUAIUALBE19H

v o w

WodAgyneadinfisedu .05 Fauansliiuinfanssy

o v a o

fananilesrusznevdAgiiviiliinisowdilanuies
AsvdsUAuLEInIInIuAlNaula Aruadn
ANNAINNTD AN VinYe YANNINNIRIURITN
y09nue ATradeuauiuaie nsraiivaneg

WANNTINUHUUFURNS

a

agalsfinuiiFniswisuainuniendng
DITNVAUUUIAR u,m'LLmﬁmﬁmmmﬁ’lmﬂﬁsqﬂﬁﬂ%
TunishiiniSeulaussidunues asivaeutoyasig 9
wunliilusunan wagdatmanendoufuanuautii
ADLUIAANITITILNUDITN VDS Raymond Noe
ANENTIANTINLABINNUNIING GO TTUNY AR
(Michigan State University) 7879103037181
MeRue1TN FFidsmesIunIsaeuLaznIsITe
\Rerfun1snaunue1w Ing Raymond Noe léasy
ASLUIUNTHRILINIP 1L TN s Useantlu 4

Jupaunalull (Noe, 2002)

) AN I
A15ALU 1LY oa

wandbiiudmguiaenandinisiiualdlu
nsfmuiAanssuieuednlifudnEousgiig
E]ﬁ?ﬂiﬁﬁ(ﬁ]’]ﬂ@ﬂﬁ‘ﬂisﬂ@Uﬁﬂﬂﬁ?’Jﬁ)%ﬁmyjiﬂjuﬂﬂ“ﬁuLﬁa
uemgulvedndiuuuiazlesisi (Tiedeman &
O’Hara, 1963) ﬁiﬁawsmgmmwmqwﬁmi
fun1svnainunisandulaidiana1@n nquinis

aauladena@naluidliidus1¥nuasisnisn

Be

yanaLEeNe @ ULUUTBINgYTTRLIN ST
anululendnwainiediue dnvesyanaidu
drulnguagnsiuz o TInasagiiunswaILI LA
yanaiiuszaunsaligieliusdazauiinisysannns
nyon1suendnwalLinl (Ego Identity) Lag
gavineazdeainemadnsluseiivssuay
(Compromise) Hilan29d0uNLdanN1aF L1 IN

vuiiuguvedlanauluais (Gottfredson, 1996)
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aunsavedfiuglassa wie lentaludinunse

W@N1EL1¢ 99 (Gottfredson, 1981) lnefidunay

ANNLINFOUNINATEFRY Insuendadedendn Awialul
dananalanialuni1susenaua 1T nandanaiy
A1SHTIVFBU Nrsauialimiie
ANSUTEIHUAULDY .. —> ,
AN TuIS ANNNTEIN
Ao gLa N WHY
< Usziuseuau

AN 2 TURDUNISIASLUAIUNTDUN A UDITN

‘1’7@1: Tiedeman and O’Hara, 1963; Gottfredson, 1996; Noe, 2002

1. msUsziliunues (Self-assessment) fig
nstelidniseulaienenienuaula anuniln
ANAINTTA AfleN YAANAINYDInuLDY tagly
WUUNAABUAN 9 NNTIRTNEINT001UNATUTEN
fu videaguuzuur mindndouansaiimuiesd
muadnezlsudd Aazausaduasunazimuila
a8199nN19 1w atdansdeulusunsuneuiumes A

Hnn1seulusunsumpuiimesog1eiaLiie

2. n15As23dauA2 18t IuUaTe (Reality
Check) ﬁamiﬁﬁﬂL%EJuVLé’mwﬁﬁagaﬁLﬂuﬁq
Aerfunuesdesfatundainivndoulsyidiy
AULDIAT JABIANYIMITayaINaenARBITUAINL
WusTantdesudlny deagdesinnsdnwideya
Weafueriniidonndssiunuduass Insdas
ATILRDITN LU ANUALRRIUAISRBUlUTWATY
ArasaUsrnaueTneslslatne uazeTnainan
sndudosaunisdnwiluaivile Fee19fisiuau
wnnimidaiions ﬁéhl,ﬁaﬂﬁmmzammﬂﬁqﬂ
2814l5AMUNNSRINSU A DN TNILFRIAT e
wnlunsiasuuvadlusunan dedeyaves world

Economic Forum (2020) wu31 n1svinauludn 5 ¥

Pt dndruveanssnulama wagrueuddnlul@
Juifinuniunindesar 47 annAuiesar 33 3
wanslidiuinasiiussnudigesosnanauly 91nn1s
Wrnnvewssnulawa azdldnsenuiuaus 85
drupu fiusznevendn adou Tad Aunululsany
190 defunisidenondnozdesfiansuitoya
wuiliueuAnlisausu

3. Ne1su NN lAtiaAl1uNsET9

'
44 o

(Clarification) Tusaudaziinduiilavnsoule

1% ~

Fndenundiuiunis vazdesnideyanlfunly
Uszneunsinaulafifinunlfndoifivesauden
W Tnsmsiedadendilaniunisiiansanunas
sngazdun WU YniSeuse1nazUsEnounITn
ndnine Faduordniiaunsadonseulduany
wand lIenduldninerauinis Indnedeay
InInegaavnssy sy dniSeurzdeiiansuni

Fnaananivinauezlsvisluwdasiu d51ele

©

—

virlus Fearursanideyanisduwmesiinnioe

€

unwaluaraNusEnaueITNAINaITadniSe

¢AIFAAUTIADNDITWLNYIBITNLABLVINUY

v
o a

ADAAABINUIUNITNIITUISI8ALLDYALN D
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Adrunsranslunisamndula (Clarfication or
Specification) Wleidenewitaulauds yanavzlim
%a;gaswastﬁamaam%wﬁu 9| (Tiedeman & O’Hara,
1963)

4. n1sUsziiussuau (Compromise) 1Ju
NTLUIUNTTATIVADUNIULAONNIIATUBITNUY
fugruvestananunduaie (Gottfredson, 1996) &4
9gABINTU guasIA tanida v3e anImuwindey
MaATEgn lnguesitadesiinadwaselanialy
A15US¥NaUBIYN (Gottfredson, 1981) enfa8819
WU @01UNITANINATYEAD AIUAIANTIVE S
AsOUATI M50 Aa1uiivineu envdwmanslenialy
NM3UTENOUDITN

TudunisuseiiussusududunitniSuassaa

a Y

wI v Aumuase lagaghesaaunuEUnAsesdn
flanudndiuegidlsiverdniivniewden dee19
WNAINAINAINNITILAETENNAIVBIATOUAST YN
TniSsuanunsadnduladenorindiaensuluiuay
AAnTasetannaesnsaunsile agvinliiniseu
flauftanelaluendniidnSeudon uenaniy
srfaUsudiuinondniivniSoudonunsruuniled
01UNNNIFIANENNTaUSUNEIRNNNIN LD U LA
Ty WiieUszneunsiiansanusenauer@n tiesenn
wyudifudaidsedinswiududsan nsidniFou
AL 0N 1 TNANULDWOU WMUNTAURUALLES
warldsunssensuandenuila Sdnaas Aozl

JniSeudsenavadnlusuianlaegnafianala

5. arsnadlmansuazanukuUianag
(Goal Setting and Action Planning) Ag Sunoudl
tnieuldivuaganunedatemaiiiediuendn i
faszardu uarsveze WAntusy (Commitment)
AUl s vesnuLed LagHUUFTRANT Lilevih
Tauasussaudmanensendn sadwanglussey

g1akarszerdulndiiioqans dnsuszdiung

nsufualamudmnedieds wagn1susulsans
MU TR sEAnsnnd e int undaannd
fniFeufinnsanidenardwmvdeifismidiendn uas
H1un1sUsEliuszuey usTaleannasiugunasasuan
wioufuAnwimdeyaainunassiig q Seuieuudd
nisnduiniFeuasdossaudmunsdefinginun

I19fU ensegenamalull
5.1 Wnunessesau

e seesdunaneBan1s LNy
&u 9 Tl 1 T wu mindesnsusvnevenTnmue
tniSeulzdeiinvzdeunsouanunionluinesls
Tun1saeu 9ADUMTIUNAY S18a8L88ANINTTY
Wiasin Portfolio Tumaunis Admission wiadaya
unAnedeiideduanuuwng ndeufuiuney uay
Geoululunissu WeivniFourzarunsamiouniny

nSaulunisadas
5.2 WudngsTezenn

Wanuigsgege1n nunefang
Manudmsudsfidosnislusuinadranda Tned
Wmnedszoznandaud 193Ul Wy Whvane
afansuuilnduinuefisndudmsunueluouian
UssLnnvesanidenng wievinueiisndusenis
Souunng wnwesinan Soft Skills s Hulu
Ana55ufl 21 19U N1sAnegelilansaIn N15An
98195 19as5A Nssuiviumalulad (Parnit, 2012)
nsfuilenuipsenuarANEnngy N3ARIATIZY
LazANUAALINUINNTTN (World Economic Forum,
2020) Fausaznuaziinudesnsinvzswan Soft
Skills fiunnansiueanly wu Ynn1snainesulay
(Digital Marketing) ﬁaqmﬁqﬂﬂaﬁﬁmmﬁm%ﬁqaﬁiﬁ

w3 dnlasenidaya (Data Analysis) fiaan1syanad

a o

An1sAnInsenna agnelsAmuinyeasnandug

anansanaule (Dewiyani, 2015)
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dlovnZoulddutmuneiFousesuda Aoz
annsasudunslunuuauinaenld sehslsfinnuy
winnszuaunsnesuednldidunadidanud
Fatmueely dndsufaunsondulugdunoy
wsnl@snafenils nanafoaruisasududausinis
Uszilluauled N15AsIv@euANduaTe s
WeldAnaiunszde n1sUssdussueu uay
G?uﬁmmwamwLLmuiJgjﬁami fiusenauludae
Wanunessordu Larseezel 0819AA1NNIS
wisundouodndeswidwultunsiasunlas
v Tniieriinssus iR ununs sy
uywduntu iliurserdnlusuianasiaiy
f8IN15L08AY LALUYLIAEIA UL TINT AL
é’fmmwiqqsﬁu SnsenTnidsuudasly A
Foamsinuelug o wdevnuedisnlufifuniu
tnisuannsndiiinnuslifusneuiimdasouos
Tulsaeou WeldnusUssnaunisvhauluowaels

28190UsEANT AN

Rl

9

TURBUNITATEUAUNTOUN AU 1IN
Fruliinseugaluiluanissed 21 wlyduns

1%

WasuwUamaiumeluladfiussusnludfifidi
NALNUDITNE T8 UNY W LAENNSTEUIAVDITD
Tain-19 fidsualiiasugiarhlanfnnisuyass ¥in
T3tn1sandudinuasni1sviieiudaesiinns
Wasuwlasly Snvteuunldiuaiudesnisendnly
swanmUasuLUadly v dniifuwildudeanis
Yowas Uee1dnnntu suluideudesnisinee
Adsuudasly dnizeulugalmisnisldfunis
wIsuaundeufiefaziivlntunaraiuise
Usznaverinfigeniuduuullduouinnd
Wasuwlasly Svnueiisndusenisussnauendn
thi TagrunszuunsAumawes Wilanues il
mNzALdenndBITURINer]S Hiuduneus

A5739a0UANLTUITIT TNz AU T 1UIUNT S

v
o

Juilanudululdundesualuusiunisfiansan
dadula ndunsesandeyarng 9 Wioliivdeiios
wilwdodetendn iunsusivszueniunseunia
fuaninaauduass qmﬁwmif;ﬁ;uﬂmm&uax
aNLLmuﬂﬁﬂ’amsﬁUizﬂaulﬂﬁw nssadmung
Svevau s2ETE warUfURmuusTinGe s med
fnFsumiouanumensgiadany (Reufiusznou
913w azBafinlonaiaziiiniFeulugenndivi
ViupuUasuudas wazduondndidniSoudsisauwn
lodsaduardinaliinissudsrauanudnsalu
au1An uazanluiineg1aiinuguvitunaieniy
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Abstract

The emergence of a competitive global
economy has placed an increasing emphasis on
lifelong learning. Despite its growing importance,
little was known about how teachers played a
role in developing students' long-term inquiry

habits during adulthood. This study hypothesized

12

that lifelong learning was a “skill”, which can be
nurtured and developed during the childhood
period. Using the U.S. National Education
Longitudinal Study of 1988 (NELS: 88) data, the
objective of this study was to examine the
impact of teachers on the attitudes towards
lifelong learning of their former students 12 years
later (n = 11,168). The findings indicated that
lifelong learning habits were positively related to
how one perceived the quality of their former
teachers. More specifically, adults taught by a
good teacher were likely to visit the public library
and participated in job training through self-

initiative.

Keywords: long-term effect, non-cognitive skill,

life-long learning habit, teacher quality
Introduction

If one asks a teacher what is the only gift
that she wishes to give to her students, in
today's knowledge-based economy, most will
answer "the desire to keep learning." Lifelong

learning is having a thrust to learn new skills on
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one's own throughout his or her life (Laal, 2011).

The emergence of a competitive global
economy has placed an increasing emphasis on
lifelong learning around the globe. In Europe,
for and 50,000

example, 42 organizations

educational institutions have developed a
lifelong learning platform that delivers formal,
informal and non-formal education to millions
of people across the region (The Lifelong
Learning Platform, 2018). In the U.SS., then-
President Bill Clinton introduced the Lifetime
Learning Tax Credit (LLTC) to promote lifelong
learning by encouraging working—age people to
continue education, while generating sufficient
tax liability to be eligible for the tax credits

(Hoxby & Bulman, 2016).

Despite its growing importance, we know
very little about what factors influence attitudes
towards lifelong learning. According to Olatunde
(2009), attitudes towards learning were directly
linked to learning experiences and school
context. More specifically, students learned to
form their attitudes towards learning by
following the example of their role models,
which often were their teachers in a classroom
setting (Olatunde, 2009). Olatunde underlined
the point that students constantly observed
teachers’ beliefs about learning and whether
their teachers thought learning was important or
not important, difficult or easy, and useful or
Students later formed their

useless. own

attitudes towards learning that oftentimes
reflected their own teachers’ attitudes. In other
words, the way teachers taught, behaved, or felt
in the classroom can be more influential to

students’ attitudes towards learning than what

13

was actually being taught. As a result, it was
reasonable to believe that teachers who
regularly expressed their appreciation towards
literacy were likely to influence their students
to become avid learners for years to come. For
example, Boaler & Greeno (2000) showed that
positive  attitudes of teachers towards
mathematics were a significant determinant of
students’ decisions to take more advanced

mathematics courses that were not compulsory.

A large volume of research has concluded
that teachers were the most important school-
related factors affecting student achievement
such as improvement in test scores, psychological
development, and learning growth (Bressoux &
Bianco, 2004; Darling-Hammond, 2000). Many
outcomes were short-term gains that have been
made from one semester to another or from one
grade to another. Little was known with regard to
longer-term  effects of teachers. This was
somewhat puzzling when anecdotal evidence
would lead us to believe that teachers have a
long-lasting impact on their students’ lives for
years to come. The need for increasing
accountability and results requires educational
resources to have a sequential impact throughout
educational systems to create cost-efficiency and
to justify the long-term investments of taxpayers
in education. Did teachers have a longterm
impact on students? This was the main question

the study attempted to addresses.

Researchers have defined long-term

student achievement in many different ways. For
K-12 researchers, long-term student achievement
students’  basic

was commonly referred to
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intellectual and verbal skills and physiological
development that have progressed from one
semester to another or from one grade to
another (Bressoux & Bianco 2004; Heck, 2007).
Research on this type of long-term outcomes
was prevalent in the fields of early childhood
education and primary school education
(Entwisle & Hayduk 1988). For higher education
researchers, long-term outcomes were measured
over

longer time periods such as college

entrance tests, college entry and college
graduation (Baum & Payea, 2004). Often based on
the analysis of the economics of education, long-
term student achievement was the quality of
employment as measured by wages and earnings

(Hanushek, 2006).

Depending on the educational outcomes
being considered, some studies have found
such teacher effects throughout students’ lives,
but others have concluded that the teacher's
influence diminished over time (Entwisle &
Hayduk 1988; Behrrman et al.,, 1997; Bressoux &
Bianco, 2004). Proponents of long-term teacher
effects have reasoned that good teachers
helped students establish a higher learning
standard and reach their full potential (Entwisle
& Hayduk, 1988). For example, teachers may
their  students’ choice

influence college

decisions. Hossler, Braxton & Coopersmith
(1989) found that high school teachers were
among the first people from whom students
sought college-going advice. Hossler and
associates (1989) emphasized that the role of
teachers in the college-going decision was so

influential that it substituted for that of parents

14

when students had to make the decision to ¢o
to college. Opponents of long-term teacher
effects have argued that teacher impact faded
away over time. For example, Bressoux & Bianco
(2004)  concluded that teacher effects
diminished within two years. The researchers
only found a significant relationship between
second-year teachers and their students’ French
and mathematics test scores. However, they
found no

relationship  between first-year

teachers and such test scores.

More recent research has found a

connection between teacher effects and

students’ long-term non-cognitive outcomes.
Such research has concluded that measuring a
full impact of a teacher needed to consider
skills, habits

in adulthood. Terada

non-cognitive and long-term

outcomes (2019) and
Jackson (2018) reported a teacher’s long-term
effect on students. They expressed that
teachers did more for students than simply
raising their test scores. The researchers
concluded that students’ long-term achievement
was about behaviors and habits rather than
academics. Jackson (2018) found that a teacher’s
impact on her students’ behavior was 10 times
more predictive on high-school graduation rates
than her impact on students’ test results. Terada
(2019) conducted a survey to ask research
participants about what made a good teacher. In
the report, most respondents replied that a good
teacher was one that helped her students reach

their full potential and be successful as adults.

The current research contributed to the

existing literature in two ways. First, this
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research provided an estimate of longer-term
teacher effects on student achievement by
employing one of the few U.S. national data
sets that allowed longitudinal assessment of
post-secondary student outcomes in relation to
teacher characteristics. The second contribution
of this research was the inclusion of subjective
measures of teacher quality such as students’
perception of their own teachers in the analysis.
To date, previous research examining the
relationship between teacher characteristics and
students’ attitudes towards lifelong learning was
scant. Hence, the objective of this current
research was to see if a link can be established
between the two after a long period of time.
the to

Therefore, research objective was

examine the relationship between teacher
characteristics and students’ lifelong learning
habits. The National Education Longitudinal
Study of 1988 data provided a unique research
opportunity to analyze school context and its
relationship to the students’ attitudes years
later. The findings may shed light on how

teachers played a role in shaping the attitude of

students towards learning in the long run.

Research Questions:

O ©

1. Did teachers play a role in developing
students' long-term inquiry habits such as visiting

the library regularly?

2. Did teachers play a role in developing
students' long-term self-directed learning habits
such as attending job training through self-

initiative?
Conceptual Framework

Alexander Astin was one of the earliest
college impact researchers to use educational
production  functions in higher education
research. Astin’s version of production function
is reflected in his I-E-O (Input-Environment-
(1993). In Astin’s I-E-O

Output)  model

framework, students’ individual backgrounds
and characteristics were included in the input (1)
component (Astin, 1993). In this study, the
environment (E) included school text variables
such as school types, teacher characteristics and
student perceptions of teachers. The outcomes
(O) included students’ attitudes towards lifelong
learning habits (see Figure 1). Therefore, the

following hypotheses were formulated:

()

l

‘ School characteristics

Student characteristics

Teacher quality

Teacher characteristics

Life-long learning habits

- visiting the library

- job training through self-initiative

Figure 1: I-E-O model to examine life-long learning habits

15



MIASANWIFARSUSYIA

L3

3 TR 36

H1: Teachers played a crucial role in
developing students' long-term inquiry habits

such as visiting the library regularly

H2: Teachers played a crucial role in

developing students' long-term self-directed
learning such as participating in job training

through self-initiative.
Method
Samples

Data used in the analyses are drawn from
the National Education Longitudinal Study of
1988, a nationally representative survey of
24,000 8th—grade students. A subset of these
students was resurveyed in 1990 (1 follow-up),
1992 (2™ follow-up), 1994 (3" follow-up), and
2000 (4™ follow-up). The research uses the 4"
follow-up survey data, which had 11,169
participants left in the follow-up data. The
dataset contained information about activities
that the participants had done 12 years after
they were first interviewed. In 2000, most
participants in the dataset were 26-year-old
adults, had finished college if they had ever
entered it, and had begun their careers. The
questionnaires asked students about a wide
range of information such as family characteristics,
school characteristics, teacher characteristics,
educational aspirations, and a variety of student
Center for Education

perceptions  (National

Statistics, 2000).
Variables

There were two dependent variables,
which were both dichotomous (1= yes, 0 = no):

(1) whether or not individuals visited the library

16

regularly during adulthood, and (2) whether or
not they attended a job training program
through self-initiative. There were three sets of
independent variables: teacher characteristics,
institutional ~ characteristics, and  student
characteristics. The main independent variables
were teacher characteristic variables including
teacher gender (1 = female, 0 = male); teaching
experience (0= no teaching experience, 1= 1-3
7-8 years, 4 = 10-12

16-18 years, 7 = 19-21

years, 2 = 4-6 years, 3 =
years, 5 = 13-15 years, 6 =
years, 8 = 22-24, and 9 = more than 25 years);
standard certification attainment (1 = vyears,
0 = no); and master’s degree attainment (1 = yes,
0 = no). Students’ perceptions towards their
teachers were also included in the analyses as
one of the measures of teacher quality. The
original question used to code these variables
asked students about the extent to which they
thought their teacher was a good one (1= strongly
disagree, 2 = disagree, 3=agree, 4 =

simplify  the

strongly

agree). To logistic  regression
interpretation, this variable was recoded into a
dummy variable (1 = either strongly agree or just

agree that my teacher is good; 0 = otherwise).

Other independent variables included in the
analyses were students’ characteristics including
gender (1 = female, 0 = male); socioeconomic
status (1 = below the 25" percentile rank for SES; 2
= at least 25™ percentile but below 75" rank for
SES; 3 = at 75" rank for SES); parental education (0
= no education, 9 = Ph.D), and high school
achievements (e, 10" reading and mathematics

test score quartiles). Other schooling variables
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included school location, school type, and diversity

within school.

The general form of the model s

Y, = BX, +aS; +ég,

denotes individuals and j denoted institutional

where  subscript
factors such as school. Y; denotes attitudes
towards lifelong learning of individual /i, X
represents individual and family backeround
variables of students, S represents institutional
and & is the

and teacher characteristics,

random error term.
Data analysis

A separate logistic regression analysis was
conducted for each of the two attitudes
towards lifelong learning. The ordinal regression
method was used to model the relationship
between the dichotomous outcomes and their
predictors.  This method provided the
probability of the occurrence rate as a function
of independent variables. For the purpose of
this study, the method provided the probability

with values between 0 and 1 of their visiting the

Table 1 Descriptive statistics of variables

library during adulthood and attending job

training through self-initiative.
Research Results
Descriptive analysis

The sample used in the current study
consisted of 11,168 participants. Descriptive
statistics shown in Table 1 revealed general
information about student backgrounds, teacher
characteristics, institutional characteristics and
their attitudes towards lifelong learning. On
average, the students in the sample had at least
one parent who either had a high school or a
college education. About 53% of the
participants in this study were female. More
than 55.9% of the research participants
attended job training through self-initiative, and
47.3% visited the library regularly. Most
students were taught by teachers with some
type of teaching certificate (96.2%). Sixty-nine
percent of the students attended college on a
full-time basis and 57.7% were between 18 and

22 years old (not tabled).

Variables X S.D.
Attitude towards life-long learning
Often visited the library by the age of 26 0.473 0.499
Attended Job training through self-initiative 0.559 0.496
Teacher characteristics
Had a standard teaching certification 0.962 0.189
Had a Master’s degree 0.387 0.488
Teaching experience (1) 3.975 2.662
Female teacher 0.481 0.499

17
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Table 1 Descriptive statistics of variables (Continued)

Variables X S.D.

School characteristics
Public 0.836 0.370
Urban 0.249 0.432
A proportion of minority students (2) 0.318 0.108

Student and family characteristics
10" grade math test scores quartile (3) 2.640 1.122
10" grade reading test scores quartile (3) 2619 1.035
Parental education (4) 0.306 1.263
Female 0.524 0.499
SES Quartile 2.542 1.128
Sample size (n) 11,168

Logistic regression results

Teacher effects and the likelihood of
visiting the library during adulthood

In general, the study found that students’
attitudes towards lifelong learning were related
to how they perceived the quality of their
teachers. The study also found that students’
attitudes towards their teachers and teacher
gender were associated with their students’
lifelong learning habits in relation to the
likelihood of their visiting a public library during
adulthood (Table 2). The odd ratio of students’
perception of a good teacher (1.732) indicated

that individuals educated by a good teacher

18

were more likely to visit the library regularly
during adulthood, compared to those educated
by an inferior one. Furthermore, the findings
showed that some students’ characteristics and
backgrounds were positively associated with the
likelihood of library visiting. Compared to their
counterparts, individuals from a high SES family
background (odd ratio = 1.862) were more likely
to go to the library regularly during adulthood.
As expected, those with an excellent reading
ability (odd ratio of 10" grade reading test score
= 1.651) were more likely to visit the library

when they grew up.
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Table 2 Factors influencing students’ attitudes towards life-long learning

Visiting the Library Attending training

during adulthood through self-initiative

Odds Odds
Variables Ratio S.E. Ratio S.E.
Teacher characteristics
Student’s perception of a good teacher 1.732%* 0.086 1.342% 0.125
Teaching certification 0.756 0.069 1.228 0.088
Female teacher 1.282* 0.164 0.783 0.226
Minority teacher 0.862 0.017 0.681 0.021
Teaching experience 1.473%* 0.401 0.723 2.993
School Characteristics
Urban 1.301 0.054 1.705%* 0.074
Teaching faculty with a master’s degree 1.501 0.061 0.977 0.085
Minority proportion 0.982%* 0.150 1.522 0.084
Student Characteristics
Parental education 0.886 0.439 1.138 0.099
SES 1.862*** 0.027 0.681 0.057
Female 1671 0.133 1.907** 0.035
10" grade math test scores 1.361** 0.002 1.131 0.116
10" grade reading test scores 1.651%** 0.040 1.027 0.050
Adjusted R-squared 0.542 0.347

NOTE. * p<.10, ** p< .05, **p<.01. SES = Social economic status. Regressions were run using sampling

weights and robust standard errors.

Teacher effect and the likelihood of
students’ participating in job training through

self-initiative
Similarly, the results showed that
individuals’ attitudes towards their former

teachers were related to their decisions to
attend job training through self-initiative. Those
having a positive attitude towards their teachers
were more likely to participate in job training
(odd ratio = 1.342). However, teacher characteristics

were not associated with students’ decisions to

19

take part in a job training program. The
likelihood of participating in a job training
program through self- initiative for females was
greater than that for their male counterparts
(odd ratio = 1.907), while students attending an
urban high school were more likely than their
peers to participate in job training through self-
initiative (odd ratio = 1.705).

Conclusion and discussion

Two major conclusions can be drawn

from this study. First, students’ attitudes
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towards lifelong learning were positively related

to students’ perceptions of their former
teachers. Individuals taught by a good teacher
were likely to visit the library regularly during
adulthood and participate in job training
through self-initiative. This research provided
findings similar to Terada (2019) and Jackson
(2018) that stressed the full measure of teacher
effectiveness that should go beyond the test
scores. The findings of this study is also in
agreement with the discovery of Jackson (2018),
which stated that a “good teacher” positively
influenced their students’ psychological and
social aspects a well as learning in adulthood. In
addition, the findings also supported the idea of
“teaching through relationships” as discussed
by Goodman (2015) and Rimm-Kaufman &
Sandilos (2011). That is, lifelong learning was a
“skill”, which can be nurtured and developed
during the childhood period. Positive student-
teacher relationships as well as high quality
instruction were critical of

academic parts

students’ long-term academic and social
development. Consistent with Goldhaber &
Brewer (2000) also based on NELS data, the
study found no impact of teacher licensure on
student achievement. The second main finding
was that student backgrounds and prior school
achievement were associated with their views
on lifelong learning. The present findings found
students with prior excellent reading test scores
were more likely than their peers to
demonstrate some form of lifelong learning
habit. These findings were consistent with Kern

& Friedman (2009) that found reading skills

20

developed during childhood had a lasting

impact on individuals across the lifespan.
Future research and Implication

The findings from this study must be

interpreted  with  vigilance and  caution.
Establishing a long-range relationship between
teacher attributes and students’ attitudes posed
some issues for measurement because there
were important omitted variables that can
establish such linkage over the years. For
example, the analysis only included information
about the teachers that taught students when
they were in 8" grade, but students’ positive
attitudes towards life-long learning may stem
from other teachers and people as well. Future
research needs to examine teacher effects
across grades and different student subgroups.
The use of student test scores to solely
evaluate teacher’s impact on students would
undermine  teacher effectiveness.  Future
research attempting to measure a teacher’s
impact on students should also examine their
role in improving students’ non-cognitive skills
and habits. The implication of this research is
that teachers should be encouraged to engage
in ongoing  learning  opportunities  and
professional development, so they can draw
their students into the process of learning and
promote their desire to learn. In conclusion, the
findings suggested that the quality of teachers
as measured by students’ perceptions had a
students’ thrust of

long-lasting impact on

lifelong learning.
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Abstract

The objectives of this research were 1) to
study the level of job satisfactions of the National
Bureau of Agricultural Commodity and Food
Standards  personnel, 2) to study the
organizational climate of the National Bureau of
Agricultural Commodity and Food Standards
personnel, 3) to study the comparison of the job
satisfactions in operate of the National Bureau of
Agricultural  Commodity and Food Standards
personnel classified by personal factors, 4) to
study the organizational climate that is related to
of the National Bureau of

job satisfactions

Agricultural  Commodity and Food Standards
personnel, The samples were composed of 161
members of the National Bureau of Agricultural
Commodity and Food Standards. The data were

collected by using questionnaires and analyzed by
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using the packaging computer program. Statistical
tools employed in data analysis and presented
through Percentage, Mean, Standard Deviation,
t-test, One-Way ANOVA and Pearson Product-
Moment Correlation coefficient. The level of

significance for statistical testing was .05.

The research finding was as follow. The job
satisfactions of National Bureau of Agricultural
Commodity and Food Standards Personnel was at
a moderate level. According to the organizational
climate is high. Personnel with different gender, age,
education level, job position and family income per
month had no statistically significant differences in
job satisfactions. Organizational climate, there a
relationship with  satisfaction

in  operate. With

statistical significance at the level of .05.
Keywords: Job Satisfactions Organizational Climate
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Guidelines for the Development of Handicrafts from Yan Lipao to
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Abstract

The objectives of this research were to
study: 1) Operations within Yan Lipao Handicraft
group, and 2) Guidelines for the development of
Yan Lipao handicrafts to the creative economy of
Nakhon Si Thammarat Province. This research
was qualitative research. Data were collected
from 3 group leaders; 9 members of the Yan

Lipao handicraft group, 2 government officials,

and 3 experts in handicrafts. Research
instruments  was  semi-structured  interview
protocol. Data were analyzed by content
analysis.
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The results found that: 1) the operation of
Yan Lipao handicraft groups designed products
according to customer needs. They did not use
technology for production. They sold products at
the group stores, online and trade shows.
Government agencies provided training support
and recommend funding sources. Problems and
obstacles in group operations were not enough
materials, a few wickerworkers, taking a long time
to do the work, and lack of organizing the
marketing system. 2) The guidelines for the
development of Yan Lipao handicraft products
were the Yan Lipao handicraft groups should
organize the product information system and the
transmission of wisdom, produce Yan Lipao
handicraft according to customer requirements
and maintain the original identity, analyze media
for public relation, plan the marketing. In addition,
the government should push the capability in
product development and develop the market of

manufacturers and entrepreneurs.

Keywords: Yan Lipao, Yan Lipao Handicraft,

Creative economy
unin

pidgaviesdudunuiinsinuareding 39
fonuiauazgnldlusfinedininiewing udndugn
weatwlulugAveIn siawInuNTELanE Tuan fag
WANaYeINITAIgANNTIUATY unasiusInvii
%aﬂﬂaﬂuLﬁugﬁ{]igiyﬂ (Chuaybamrung, 2011)
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and Social Development Board, 2018)
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Abstract

This research objectives were to: 1)
develop the E-Training system on Rules and
Welfare for Employee of Sunny World Chemicals
Company Limited, 2) study the results of training
E-Training system on Rules and Welfare for
Employee of Sunny World Chemicals Company
Limited, 3) study the relationships between

posttest score and Measuring employee behavior
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score by manager level and, 4) study the
satisfactions of the employee of Sunny World
Chemicals Company Limited. with the E-Training
system on regulations and welfare. The research
sample were selected by Purposive Sampling
Technique consisted of 30 the employees of
Sunny World Chemicals Company Limited. The
research instruments were composed of 1) the E-
Training system on Rules and Welfare, 2) pretest
and posttest before and after training with the E-
Training system on Rules and Welfare and
Behavior test, and 3) satisfactions of Evaluation

Form. The data were analyzed by Percentage,

Arithmetic Mean (X ), Standard Deviation (S.D.), t-
test and Pearson Product Moment Correlation

Coefficient.

The research results revealed that: 1) the

quality assessment of E-Training System at showed

that higher level (X = 4.81, S.D. = 0.30) that higher
than the criteria, 2) the result of training of
employees had posttest score at .01 higher than
pretest scores, 3) Study the relationships between
posttest score and Measuring employee behavior
score by manager level found that the both were
related by r = 0.751 and t = 0.000 which meaning
there was a relatively high positive relationship
and d)the training satisfactions of employees on
the E-Training system were at high level (; =4.27,
S.D. = 0.64).

Keywords: E-Training Systems, Rules, Welfare,

Training
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UNANED Abstract
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AINARBNNTAS19VINYE

mem%mmaﬁﬁ This academic article aimed to discuss

Audfyveivfals the importance of Art subject effect to 21°%

AR5 W Zliﬂﬂéﬁaulﬁﬁuﬁu%a%a Suntwal Century skill. This study investigates the answer

by interviews teachers and stakeholders who

e

AU wazgildiuneiteslunisasudalslu

work in the art education field of school in

D e

Tssfsudsemalng oA IZRiInULANAIUDS . . 4
Thailand. Analyze to different of learning

sUwuulunNIsInNISIS8usAIUANULUIARNSEADU , ,
v v N managements concurrently with teaching art

a = A o = & v
AaUANYILNBNIN WL AR 7 21 LLAUAN . . .
adAnwLEYInYs ARITIY ludszidudoy education for 21 Century skills. As following,

Uﬁ‘UZ}J}’maﬂ’gGﬁ N13IANTILIYUZ IBN1ILIYUNTIEDUY the issues of curriculum philosophy, teaching
a a

do Jeym anwalzlaulazdia1anis Liedunsiu

management, teaching design, Instructional

feladefinsaduayulfiinnisiFousiidone
Ustlowtivasdiounniy ofuseidasiadisis
AavrluvdunvedlsadouiiBandngnsununans
nsdnmItufiugiu wnsdnany 2551 Tsadeu
wnf uaglsaFoundngaamaden muokang
Totausuurlunisaiiuuimensiseuiindalely
Tsudouifioduasiufiainuenisdoufads (Ar
Learning Skills) waginwedin (Life Skills)

ANFIAR:

v

nsdeuAaufnw vinwen1siSeus Vinve

a

Ol
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media, problem, good point and expectation.
For knowing the factors that should support
learning for learner’s benefits, this article
explain learning model of art subject in school
for 3 school categories. Including the basic
education core curriculum B.E. 25517 s schools,
International schools and Alternative schools.
Including, suggestions to design teaching art
subject in school to support both Art for

learning skills and art for life skills.

Keyword: Teaching Design, Art Education,
Learning Skills, Life Skills
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Kasetsart University

Abstract

This research aimed to (1) study the predictive
validity of the Kasetsart Basic Academic Skills
Test (KBAST) (2) study the relationship between
of the KBAST scores in reading, spelling, and
sentence comprehension, with achievement
scores in Thai language subject, and (3) study
the relationship of the KBAST

mathematical

scores in
calculation with achievement
scores in Math subject. The participants were
152  students, by

purposive sampling. The instruments were KBAST

second to fourth grade,

and academic achievement report. The data was
analyzed by using single-linear regression and
correlation analysis. The results found that (1)
The Kasetsart Basic Academic Skills Test (KBAST)
has a predictive validity lower than the specified
criteria significantly., (2) the KBAST scores in word
reading, spelling, and sentence comprehension
correlate to achievement scores in Thai language
subject with statistical significantly, and (3 ) the
KBAST

correlate to achievement scores in Math subject

scores in  mathematical calculation

with no statistical significantly.

Keywords: Kasetsart Basic Academic Skills Test
(KBAST), Predictive Validity, Word Reading, Word
Sentence Math

Spelling, Comprehension,

Computation
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ANAANERNS Tnuuuaay KBAST "J’mﬁﬂwﬁugmmq
Arn15URIUNETEY 4 AU Ao 1. N1591UA (Word
Reading) 2. n15@znmA1 (Word Spelling) 3. A21u
wWilausglen (Sentence Comprehension) wag 4. NS
Auramsadinenans (Math Computation) dayafi
Iaann1svinluuaey KBAST 9asinluu aunsald
Huteyataulunsusd 30ads uarlinnutiemie
NaINsAnYIANIZYAAR Fauuuaou KBAST LfJufqﬂ

WUUdeU (Batteries) Mias 190w Ussliurinyeiugu

A =

a LN a 5 = )
NIIVINTITVIIUNLIYUTUUTEOUAN®IUN 1 D9

68

Treufnuti 6 Sedaruenvesseiuiiugiunsey
sonidaulduarAnanld (Literacy) wnnenedu iold
funduidmneiniFeuiddammmanisFouluin
nnenasInadamans

A3DiavsanuUaR Uz AL TuwuUaRUN

P =%

fnunn Jzielinisinnaiaugnaes way
ihlgnamsUsziduihindede fufusuvasuiiass
fu deuazthluldaensfinannadeunmuainuuy
aounounnata n1snvanuAmaLUUae Uy
nsmsreaeuANaNTRveuuasuluesALTes
ANNAT ATIILTRITL AN WagdIunad LN T
\HunuaudRveaaiasionidefianmsataliluds
Afosnsinmuinguszasd Tanufsadasdy

AAINLALANUANADIVDINATEAIINATIA @150

9 U

o -

thazuuuitldluuvannumneisasiyeialdedis
WNITEN §9A2unsuTanensal (Predictive
Validity) 1 upaunssUszianniafianunsald
MIIVABUANNINYBILUUABULH AIIUATILTS
wensal Aeaunsiveasediafidniuaimisely
nsindnwasfiaulalansemudnvazve iz
Andulueuian wasfurunseiidesendoinasi
Jue3ostnesndu uinaeivesnnunsadaneinsal
Duinasifiezifntuluouian nanAorunsuds
wenIaideufiuTIuTINALuuIInASaielineu
wiisszeznalidnssosuie wu Weunih Tnsuna
®U1 WIOUULN NISMIANUATUTINGINT TN D950
naszenils waiwhnanzswuuildanededled
a$19tulUR UM AIANFNTLS () (Prasertsin,
2020)

wUUEaU KBAST Usenausie 4 aUu @9iinns

@

AYALUUARUANTEAUTTVRItnFeu Tneluus

o = '

araUUILLLUUADUEBYATUNYG 4 VN1 AINNE1IUN

v o=

YAU TIAULINVDITDADULAALI N WS ALLAUYU
Wud1sun1ulaseadeniua ulsoue 895U

(Grade to Grade Growth) fsfluuudeuadud 1

AMSUTNSaUTTUN 1 (SrautuUsEauAnwIUN 1
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84 3) wuvaouatiufl 2 dmsutniSeudasdud 2
(sefutuUsTandnun T 4 81 6) wuvasvaduil 3
dnduiinBeutaetul 3 (sraudussendnudi 1
89 3) uazLUUAEURTUR 4 dmSutnideuraeduil 4
(syutusTseu@nen i 4 8 6) wuuaou KBAST 1{u
LuudsuRTAuAsIEIuLEonn Aoddouuas
formundnvausianizvetogeulunasinusd
mumiﬁmsmmﬂQL%MW@&W%%Mmmzauuaz
gonnaeiu MungveIyakUUaBY KBAST wag
MNITUIANUATUTLVAHNAVRIVRADULAZUUUABY
gosusarymilvilauaenndeansinnigluya
wuudeuhilnudnuueailassaisiiesnuuuliay
fiaudisswuuniunsiniely wansdededou
mafl,uLLwaaUﬁwﬁﬁmmmmmsaﬁwuwﬁq HANS
Saandeaeumartulinanisinniuiinuvasy
inunldegsnsduaaudegelsinunmzgads
wuuaeu KBAST deldlaniaunsadeaneinsalues
LUUADUNS 4 aTULazaInnI1sAn®19uiI TR
\Rendos auzanzitedilimunsfinuaiunsads

va o

WYINTAUVDMVUARY KBAST Aty AnugEIdoT el

ANUYTTAIRIZINSAnwIATUATUTmeINTalves
Luvaey KBAST atfudl 1 Tnsnan1sidasvinluii
thuuvaeu KBAST atud 1 Tuldflanudesiuluna
nsUszliudfinanniy Sesylevigeaaasinduiy
Atiniseued (Utairatanakit et al., 2015)

o/

nUTEaIAYRINTITY

1. WeANYIAMUATITINGINTAIVDILULADU
WNweiugIun1939In1s aduf 1 A1UAI581UA
A5ELNAAT AULUHAUSELEA WATAIUNITATUIN

NANAAENS

2. efnwiAnuduiususinziuukuUaaU
WNweiugIun13vIn1s adui 1 A1un1581uam
nsaznaa wazAnunlalselen dunadugns

MINsiseINNEIng

3. WBANYIANUFUNUSURIALUULLULEARY
INWENUFIUNIIVINTG aUUN 1 AIUNTAILIUNIG

ANAAERSTUNAFLN SIS aIMIAdinAans

NIBULUIAANISTIAY
AZLULLUUFRUTIN Y AZLULLUUFRUTIN WY NAdNONENIY
NUFIUNIIVINT “ WUFIUNIIVINT “ nsseuluin
VT NNFUAIBENS VDU TINGUAIDE90Y M tnguay
agtu U.1 Fu U.2 U.3 v5e U.4 ARIRANENT
DR

1. AnuAsuBenensal (Predictive Validity)
fio AuandAveansealiolunisnensalvieiuie
wRnssufigesnsiafiazintuluewian fdwald
Nniadesiieddoduinnsinlurasiinguiiogis
Anwroglududszandinundil 1 fuazuuudldan
\n3esileddodeinnsialuvasiingudieisdne

aglutulszaufAnwln 2 3 e 4

69

2. LLUUaauﬁnwzﬁyug’mwﬁmmi
(Kasetsart Basic Academic Skills Test:KBAST) @ ®
LLUUi’mﬁﬂwﬁugmmﬁmms (KBAST) Waiunlag
Utairatanakit et al. (2015) Us¥naunie 4 adu
wrazatualdiatinGeulunsasgaety Téud adud 1
TiurinSeulugaedud 1 atuit 2 WiutnEeulutag
Fuit 2 atuit 3 WiutnEeulutieiud 3 uavatudl 4

TgAudnSeuluggui 4 winnaduaunsainiinue
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¥
P

uguvnvinisvesinieuly 4 du laua n181u
A1 N15AENAAT ANUUILIUSEIEA WAENISAIUIUNIG
AAAERNS LnelunuITeNaLNU8D MU VAUV NYY

WUFWMIYING (KBAST) aUuil 1 Wity
ad =
I/NIIANYT

ANEEITBLUTIBNsALIuN1TITueenidu 3

srey Yelisneazideanisadunululsarseey el

vgei] 1 NMINAADUNNYENUFIUNINIYING

aUUN 1 vasriniseuty U.1

nsdnelussesiPunisussfiusiney
fugrunieivnig atuil 1 vestnFeutu 1.1 Tud
AN5ANYT 2560 Un1sAnwn 2561 LasUn1sAnen
2562 Tneiltuney dil

ya o

1. augdIdevesyn1ngunaseslunisi

Y 9

a (%

nsUsziiiudniSeudIguUUA UTINBENUFIUNIS

A1n15 aUUN 1

Ya o o

2. agRATEYiInnsUsEliutnssulnely

Y

¥
=

WUUARUYINWENUFINNIININIG 20U 1

3. AangdITensialvazuuunasuUana
AZRUUYDIUUABUTINYENUFIUNAIYINTT adud 1
14 4 A1 UsEnausie N1591UAT NMSasNAA AW

WlaUselen wazNISAUIMNISANINFERS

v v a2 <

4. AugdTetuiinuasiiutayanzuuues

o a 1 v
PniSeusazaul)

s2ge] 2 N1INAARUYTINYENUFIUNIIVINTT

avu? 1 vesiniseululns@nu 2563

ns@nyrluszeziidunisuseiiudnisSey
TnalduuvaourinweiugIuni3ginis adud 1
FranAse Tutu U.2 U.3 way U.4 lnadvunau sail

1L udsinguszasAveslasanisidouasy

v
o

nsaliunTeluaildedonnenslsaiey

70

2. AndedUnasosvesiniSuuiNevoayny

ilunsIveluasadl

3. findeo191sdussdnturesdnioungy
frogrsludu U2 U.3 uag U4 iloudslienanse
Uszdrdunsnu wasanueiitefnsotnSoulnenss
LﬁaﬁwuwﬁfﬂﬁﬂﬂumiﬁwLLwaaUﬁﬂm'ﬁugm

IBINIT aUUN 1

4. WesnanedIdelafuseinisidely

a

UYwd INAULNITUNITITEFTTUNTITEIUNYWY
uninedeinuesaans fafunguiogeiidngm
Tunsideaglasunisedunvedtsasidenlunisidn
T2lATIN I8 lAeNITY N1SUDAIIUBUYDN NS
wTmdeya uarn1siauetayaaznszineg1auasn

o

Annrsuwasaduuyed

Syg¥d] 3 n1sAARIUKNANISLSeuluIvN

M ingkaratnAEnsitunau fail

Va o a Y 4

1. AuzHIdeRnfenUe19159UTEI1 U

UniFeungudiegilutu U.2 U.3 uag U.4 1iiove

ANWIALATILIUNANTTSUTDIUNSHUNGUAIDENS

Ya o o

2. Az TUTINAZLUUNATIANENINTS

Seuvesiniseungudegtluinnwlyenaziv

AIRANERS UN1SAN®W 2562

3. AnzdeaniunTiiasgvideya laenis
‘L‘hﬂzLLuuﬁléfmﬂLL‘UUaauﬁnwﬁugmmﬁﬁmms
atufl 1 wagaruuunadugnInINITSouves
dniseuluininwvenagiviadianmansuiasz
Ingldlusunsudnsagy Statistical Package for the
Social Science (SPSS)

Ussunsuaznguiiegig

Uszng AetnssuduUsEauAnwIUN 2-4
T 1,280 AU VBILTISUULIINTIFINANTENT
n1sgAuAnyYl Inerdans 33y wavuinnssu Tu

nysmumuas Judulsuseundvunalg
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ngusaees AetiniSyutulsyaudnwUn 2-4
FLAINNNTLEBNLUURNILLI1Z A8 TLNUINS

AnLieNnfe naustag1LAgYILUUERUTINYENUFIY

a o

NWIVINTT AUUN

v
[

IEAUTU

1 TuvausAinqusnegadnwiaglu
U.1 FeldniTouRunUaNfINa131U4U
WAy 175 au uallgunasesndugenlriniseudn

F9UN5IVY 152 AU FedsuavLdensanseanelull

A1319il 1 seaudusazdnisnuiivhnsiiudeya

2560 | 2561 | 2562 | 2563
U.1 v v v _
U.2 - - - v
U.3 - - - v
U4 - - - v

1msaedlaNlYlun1sIve

1. WuvgeUTINweNugIUNIIYvINIG 20U 1

< =

T dunIesdelunisiivdoyadungudaegialy
waugiinqualeg1ednwiaglutuyszaufinuln 1

Un1sfnwn 2560 Un1sAn® 2561 kastn1sane

'
Y '

2562 warlinaaeudluvnefinguiogsfnwogiy
FuUszaufAnu 9 2 3 uas 4 ludnisinen 2563
TneldAzuuuainiia 4 wuuaeuges (158U M3
aznaai Audnladselem wayn1sAIUIMNIg

ANAANARS)

2. ayasisuwanisiFou duduenansi
Usgnausedeyansiuunadunyinanisidouivn
nwlneuazigindinaiansvasngudiagnglu
Ynsfinw 2562

nsAATIEvitaya

2

1. AMgITEIRIILIN150n0 08T AdURENS

31¢ (Simple Linear Regression Analysis) Wia A

71

ANUATUTINYINTA AL MIANUFURUSVDIAL LU
MnuUUaUTinzmMainmslulsaziiu vaziingy
fegrsfnwegludulszoufinuta 1 fuazuuuly
vueinguiognsfinueglutulszaudnu i 2 3
way 4 Inefvunnasiaiduussansanduius (R)
UINAIINIBIMIAU .60 laee198991nn1SuUa
AN YD IANELUSE AN ANAUR LS (Kanjanawasi,

Pitayanon & Sisuko, 2016) il

ANduUsEaNs
y AUNUY
Andunus (r)
00— .19 | enudunusiuluseauaunn
20— 39 | enudunusiuluseaua
40— 59 | enudunusiuluszauUIunana
60- .79 | euduiusiuluszduge
80-1.00 | anuduiusiulusedugaunn

2. AuzRdEATIzanduius (Correlation
Analysis) Hia71A1U SRS VO IALRULLUUADU
FnweNugumalnnis atudl 1 funiseu ns
aznar uazardlavselon Aunadunydnienis
Bewimaeing

3. AMgHIIEIATIwRanduius (Correlation
Analysis) Hian1A1U S URUSVOIALRULLUUADU
ﬁ’ﬂmﬁugmmﬁﬁmmi Uit 1 fumsAmama

ANAAIERS AUNANVIENIINSBEWITIAEAAIERS
NANISANEN

1NNTANYIAMUATUTINYINTAIVBIUUY
aauﬁﬂmﬁugmmﬁmms atiufl 1 sevinnziuy
Turnefinguinegefnuegludulszondnudi 1
(Faudsnennsal) fuazuuuluvnziingudiesig
Anwieglutulszou@inwi¥il 2 3 uay 4 (s

LU ANUNSBNULINANISANYIAINSIN 2
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M19199 2 WANITIATILINTON0RETLAURE1ETUNITNEINTAAZLUULUUABUTINWE NUFIUNIIBINTS

uu? 1 AuN1SeY

fiauusdasy b Beta t-value P value
AZKUUNITOU 603 424 5.738 .000
A"Asi (Constant) 52.333 4.520 000
R= .424 R = .180 F=32921 p value < .001

9137197 2 agdleinAnunsIveILUUARY
Wnvgiugiuneinnng aduil 1 fumsetu fany
psudawensaidninnueififinue wiasuuufiu
n1sgrulurnzfinguiiedisinuiogludy
UszaufnwiU9 1 annsaviuneaziuusunisey
Turmefinguinedtsfnwegludulszaufnudi 2

o

3 uay 4 lnegeidediAynieadd (p < .01) 39

ALLUULUUADUVINWE Ug N1 iYIn15 atudl 1
$run1seu lurueiinguiegnsegtuszaufinud
il 1 aunsnedunsAzuuLLUUABUTINYEUF UMY
A1n13 atuit 1 frunseu luvueiingusodnseg
Fuvsroudnuidil 23u3e ald%evay 18
(R? = .180) dmiusunisaznadilanansfinyes

A15197 3

A15197 3 NaN1TIATIENNITORANRELTAAUBE 18 TUNITNEIN ARSI UULUUAD UTINWE NUFIUMNITINTT

aUUN 1 AUNISAENAA

AuUsdesy B Beta t-value P value
ATUUUNTAZNAR 569 562 8.331 000
AAadl (Constant) 45.243 6.258 000
R = 562 R? = 316 F = 69.409 o value < .001

9115797 3 agulsianunswesuuUasy
ﬁﬂmﬁugwmﬁmmi atiufl 1 funisaznadi 4
ANuATATMEIN TN INAITITMLA LAz UL
Frunsaznaslurmgfingudegnadnuogludu
UszandnwBi 1 ansnsaviuneasuuusunsazne
Slurnisfinguinegisfinwoglutulssaufnudi

o

2 3 uag 4 lpeddfidudrAgnieads (p < .01) &

AZLUULUUADUVINWE iug LN i9In1s adudl 1
Frunisagnadi luvasiinguiiogsogdu
UszaufnunT9 1 a1unsneSuieaziuLLUUEeY
ﬁﬂm‘ﬁuug’mmﬁﬁmms atiuft 1 funisaznadi

Iw '

TuvauginguiiegegtulseaufinuUi 2 3 w3e 4

q

Tasauay 31.6 (R? = .316) @1 u5uaiund1uidnla

Usgloalaan1s@nensanisnedn 4

A15197 4 NaN15ATIENNI0RNRELTAAUBE 18 TUNITNEINTAIAZLUULUUAD UTINWE NUFIUVNITINTT

U 1 Auanubadselen

fiaulsdase B Beta t-value P value
AzlULANGTe 439 599 9.157 .000
Uselon
ARl (Constant) 56.469 12.030 000
R =0.599 R? = .359 F =83.842 p value < .001

72
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31n0137299 4 aguleianunsweskuuaey

WNweNuUgIuNIa3vIn1g adun 1 aruanudila

'
¢ o

Usglen 1A1UATUTmeINIalaINInnadiiimue
winzwuua AUt laUsslealuraeinguiiogns

Anwreglutuuszaud@nu Ui 1 aruisavinune

Y '

ALLUUAIUAINLLLAUSElealuveIinausI0819

q

AnweglutudszaufnuUi 2 3 uag 4 laegedl

o a

pdAYN19ada (p < .01) FIASLUULUUADUYINBY

17

e

WUFIUMIIBINIG 20N 1 muanudlayselenly

YaugingudtegegdulssaudnuiUi 1 a1wise

a o

3UNAY LLUULLUUﬁE}UﬁﬂU?jﬁui’m% NIYINT AU

1 aruautauselen luveNnguaing19eg

q B

FuUszaudnuw1UN 23 use 4 lasouay 359

ee ).

(R? = .359) A1MSUAIUNITATIUIUNANAAIENS

lananIsANwIAIMNS197 5

M19199 5 WaN1TIATILN SN0 TN URE1 8 TUNTNE N TAAZLUULUUAR UTIN W NUFIUNIIRINTS

AUUN 1 AUNISANUIUNANNANERNS

fianUsdasy B Beta t-value P value
AZLUUNITATUIUN .399 .409 5.482 .000
AUAFNARS
ArAsii (Constant) 66.384 8.625 .000
R =.409 R? = .167 F = 30.056 p value < .001

91n915°99 5 a3Uled1AuATIveLuUEDY
VINWENUFIUNIIVINTG AU 1 A1UNISAILINNTS
AMAAIENS TAUATATINGINSAIAININAUNT
ARUA LAALLUUATUNTAIUIUNIIADAFNERS U
a | W | P I H) e A
augnquialegednwiaglutuuszaufinuln 1
ANUN5DYNUNYASBUUATUNITANUIUNIANAFERNS

1w '

Tusnifinguiognsdnwaglufulssounundi 2
3 uag 4 liegradidedfyn1eadd (o < .01) T
AELLULUUADUTINWE R Ug N1 I9In15 adfuil 1
funsmumnsadamansluvasingufiegis
pgdulsranfnuidi 1 awnsaeiuisaruuy
LLUUaauﬁﬂwﬁyugmmﬁﬁmmi atiufl 1 éu
nMsfunadamans luvaziingudiediseg
futszon @nwidil 2 3v3e a18%evas 167
(R? = 0.167) faiuFeasulduuuaeuinue fugiu

1119391015 QUUN 1 MIAIUNITBIUAT NISELNAAD

Anudtalselen wagn1sAuIMNAmnA1Ens J
ANUATATINEINTAIRNILNUTITIR LR URAZLYY
mﬂLLUUaauﬁﬂmﬁugmmﬁﬂmmi Wa 4 gy
(M591U NsaznnAl A1 lauselun wagnns
ATUIUNAIAANERS) Iu%mzﬁﬂfjmﬁaasmﬁﬂmagj
TududszaudnuT9 1 arunsaviiuneasuuuain
LLwaaUﬁﬂwﬁugmmﬁmma 74 4 fu Tuvnizd
nausogsdnwegludulseondnui 2 3 uas 4

o w

IeeeedidudAyneada (p < .01)

UBNIINAITANYIAIIUATUTINGINTIVD
wuuApUTnuriiugTunsivinisatud 1 ANEEITY
lé’ﬁﬂmmmé’mﬁuﬁ‘maumuaauﬁnmﬁugmmﬂ
Jy1n1saduil 1 funiseudl nisaznad uag
audlauselon funadugninisnisdeuien

M nedaldnanisfne fan1s19i 6
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A15197 6 AIUFUNUSIZNINALUULLUUFBUTINBENUFIUNIIFING aUUN 1 AIUNITEIUA NITEZNAAT ke

anulauszleadiunadugvsmisnisitewiviniwilng

. AZLUULUUFBUTINEENUFIUNIIVINTG NAFNONININISTEY
AUUs — - o -
A1587UAN N15ELNAAN AU lauslen Fvnrwlne
A1581UAN 1
ANSEZAAAT .253%
Anuglaysylenm 262% 494% 1
NAdUOVIENIINITITEU 355% 433% 532% 1
i bng

* @1 p-value < .01

NANITIATIZRANLFURUSTUAINTIUN U
ﬂzLLuuLLuuaauﬁﬂwﬁuugmmﬁmmi atiudl 1
Frun1seud funadugrsnanisdewivawilne

| 355) uatdululudiAnns

v o

danudunusseaue (r

Weanuedg1segelved1Aynisananszau 01

1
P

AZLUULUUABUTINBENUFIUN19I9IN1S adull 1
AIUNITALNAAINUNATUNNTNIINITLTEUTYD
Awlng dauduiusssauliunany (r = .433)

& a a Y Ao o W aad
wazidululuniamafeaiuegelideddgynisadag
YAV .01 LATAZLUULUUABUTNBEHUFIUNIA
w13 atudl 1 duanudnladselen dunadugns

711901558 U108 Ny Taudunusseau

Yunas (r = .532) wazidululuiamaderiuedgig

'
o w aaa [

ﬁﬁﬂﬁ’]ﬂﬁ‘g%ﬁﬂﬁﬂmﬂizﬂU 01 lagAzlUULUUEDY

Fnwgfiugiunainanis aduil 1 druanudila
Useloafianuduiussunadugninisniseuin
aw1lnesindian (r = 532) sesasufenzuuy
AUNTTAZAAAT (1 = .433) LATATUUUNITEIUAD

(r = .355) mua1nu

wenniAneEAudilaanynuduiusues
ATLUUTNBENUFIUNIIVINITaTdUN 1 fu
NFANIUNNALAAIEAT AUNAFUOVENIINITETEU

Avadinenans dakonan1sAnyl fam1snen 7

M19°99 7 AUAURUGTENINIAZMUULUUABUTINBENUFIUNTIYING aTUR 1 AuUMIAuINneAlnamans

AUNAUVIENIINIB I IARNAENS

. ATAIUIN NAFUHNENINITEIIY
ALUS - p A  a ‘
N9ANNANENS Av1AINAENS
MIAUIUNNAUAAENT 1
NadugVIENIINISEUITIANAAIERNS 112 1
* @1 p-value < .01
HANTSILASIERAMNE NN USTENINIAL LU anuUTIENa

WUUARUTNEENUFIUN1IBINTT adudl 1 A1u
MIANIUNNAUAFIEAT AUNBFUENENIINITIS Y

Y1AMAAIENTNUIIT AMUFUNUS Tuae19lad

)

v NEDR
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IINNITANYIAIIUATUTINGINTI VO
WUUEBUTINYEIUFIUNI9IY NS atui 1 sendig

Aziunluvingudtegefnwieg lutuuseaufnu

~ 9 A 1w | e |
Un 1 ﬂ‘Uﬂ3LLuui‘U‘Umz‘Vlﬂﬁqumjamﬂﬂﬂwﬂaqiu



MIASANWIEERSUSIIA

4

U

Y

U 36 atufl 2

FUUTLAUANEITUN 2 3 WAy 4 HANITIFYNUINLUU
AUYINWENUgIUNIIYINTG aUUT 1 N99un158Y
AN A5ATAAAT ANULUEUSEIEA ATNITATUIN

NAWAANENST TAIUATUTINGINTUAININAUNT

YA o

I mvuaauITeMvuanumduUsEans

v v ¢

ANHUNUT

'
a

IYINTIN

o v 5

ANAUNUD

>

(R) URIUUUNAABUTINYENUFIUN

)]

R > .60 FuilefionsmuArduUszans
(R) TULAREATUNUIINIUATTEIUAN
WU 424 ATUANSEENAANUIAY 562 AIUAINY
Whlausgloaminnu 599 LagAIuN1TAIUIUNN
adlnmanswintu 409 Fedaunalairmdudssans
anduius (R) luurazamuiialnaides .60 T
ognadslugrunudladsylen uenanimngneda
NNUTNITUUARIIU N80 IR TUUTEANS
anduNUSVOe Kanjanawasi, Pitayanon, and Sisuko
(2016) WEmUAzULLTILUUADUT WA UgILIN
W15 (NNA) Iummzﬁﬂdué"sa'&haﬁﬂma&ﬂu%u
Uszaufnw U7 1 Auaruuuluvusfingudiedis
Anwregludulszaudnu Ud 23 uay 41

o

AnuduusiuluszauUunans

UDNAINNITANYIAMUATUTINGIN TV

WUUABUTNBENUFIUNIIFINT aUUN 1 wan

VYa v o =

Az fiRnyIAIuduTusSvesLUUaB TNy
ﬁugmmﬁmmi atiuf 1 funsenud n1sazne
i wazanaudlasglen funadugysnisnisdou
0191 NaNTITENUT ALULLUUARUTINYE
ﬁugmmﬁmmi atiufl 1 sunseud nmsazne
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Abstract

This article aimed to analyze and
synthesize the literature related to teaching and
learning using the Science, Technology,
Engineering and Mathematics (STEM) incorporated
with Problem-based Learning (PBL). The authors
reviewed, analyzed and synthesized the literature
related to STEM and PBL and then synthesized
both into the PBL-STEM teaching steps that were
consisted of these six teaching steps: 1) Identify
the problem related to local community, 2)
Analyze to understand the chosen problem 3)
Design ways to solve problem, 4) Test, evaluate
and revise the ways or products, 5) Present and
evaluate the ways or products, and 6) Summarize
and Extend Knowledge. The authors then applied
the PBL-STEM teaching with the “RenuNakhon”
local context in NakhonPanomprovince in order to
help the Grade 11 students learn the Rate of

Chemical Reactiontopic in Chemistry. At the end,
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the authors concretely presented the example of
one lesson plan using the PBL-STEM teachingin
teaching Grade 11 Chemistry.

Keywords: PBL, STEM, Local context, Grade 11,

Chemical reaction rate, Chemistry
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YU 3 39uRUNITHAUYNI (Design ways

to solve problem)
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ways or products)
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uA 5 Utdusuazyuseiliunady (Present

and evaluate the ways or products)
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Best Practices for STEM Project-based Learning to Enhance Grade 9

Students’ Engineering Design Process Skills
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Abstract

This classroom action research aimed to
find best practices for STEM Project- based
Learning by engineering design process to enhance
the engineering design processskills for 32 grade 9
students in an Opportunity expansion school in

Bangkok. | collected data from my journal entries
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after leamning management, students’ reflective
journals, semi-structured interviews, observation
logs, and evaluation forms of students’
engineering design process skills. Qualitative data
were analyzed by in ductive analysis.| fo un d
thatbestpractices for STEM Project- based Learning
by engineering design process to enhance grade 9
students’ engineering design process skills were 1)
Making students receiving directed experience to
students clearly problem identification of STEM
Project- based Learning; 2) Inviting experts in the
classroom and using technology-based data
searching to increase the correct and clear planning
of the project; 3) Using the three dimension
modeling programsand the stimulating question to
help students creating innovation consistency with
their plans;4) Doing a list of the essential equipment
and check the details of equipment for creating
innovations to implement innovations completely,
and 5) Creating mind map helping the students
have the overview of engineering design process

that lead to the effective presentation.

Keywords: STEM Project-based Learning,
Engineering design process, Engineering design

process skills
unin
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Development of Grade 3 Students’ Critical Thinking on Concept of the

Electricity Through Problem-Based Learning
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Abstract

The purpose of this research was to
develop students’ critical thinking. There were
38 Grade 3 students who studied in Science
course. The study was conducted by using
Mixed Method research as research framework
and research data was collected through
quantitative and qualitative methods. Research
instruments  were  Problem-based learning
lesson plans that were in the concept of
electricity, Critical Thinking Survey (CTS), and
student’ s logging book based on PISA
framework. Research data from the learning
management process were analyzed by
content analysis and data from the survey was
statistically analyzed using the Mean and
Percentage. The Findings showed that after
these students were provided PBL learning
experience by problems, all students
developed more critical thinking skills; and the
important component of the design s
encouraging and challenging the students with
situations that encouraged them to plan. In

addition, 86.84 % of students also had the
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opportunity to work in groups to design surveys,
examine, anticipate answers, and develop critical
thinking increasing continually along with research

activities implementation.

Keywords:  Problem-based learning, Critical
Thinking, Mixed Methods Research.
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SEUUNSANELALATUNLENITUV IR LRI AL
n¥ou PISA ferndusinurlunslddin wavdenuin
iy 11551303 (Literacy) PISA Fn15330sausiny
lwn n1981u (Reading Literacy) AdlmAans
(Mathematical Literacy) wagineneans (Scientific
Literacy) Tw PISA 2006 wag PISA 2015

=

i
Inermansifunisuseiiundn annani1suseiy
PISA 2018 wasUszwdlne Tnideulneiinzuuuade
Tudun19871U 393 AzUUL ANAAIERS 419 ATLUY
wazdneAans 426 avuuu Wedasiziuuald
nsiasunlamesnzLuudAnsUsEiusoULSn
aufelagiu wudn wansUseiludundaA1ans
wazinermansvesingliiuasunlas wananis
Uszifiusuniseruiuunltuanasegeoios aq
wilaf PISA Wianuddaylunisussadiu (PISA, 2018)
Ao N1TldINeImansluanIuni1Talang 9 0813
nanuatey lunsIan1siuyseiRunsInenmans
nsidenisnisilddnastuegfuaniunisnives
Jsziudguiu dymuvuifortunddiegiu
anunsaiianeiu 33nsidenldfavanetu Tuns
a5 1evedaudeiinisdnaniunisal n3e3NnAUIUN
9901573 N15USEEIU Tor1a1ues PISA avidy

n1snaaauAuAMlaluLwIAananN1IN
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IngreansildZoudunanvdngasiotunlily
n3meUAaNLLEIneransintuluiiness
W AAfURLee AseUAT ielfieu (USunsEsy
yana) Uszifiufidsmansenuredany Sausssy
quan viseTinuyed (USunszaudeny) Ussiiiums
Inenaansiiiurnilude wielinansznuduiiods
denalanviosslanauinn (Uunszaulan) WWudu
Jodou PISA Fatiunszuaumansin Uiy Ussandld
LLafJmiwmﬁaiﬁ@ﬁﬂmﬁmmiﬁmt.asaﬂﬁaﬁw
uinfige 3suieiesnisldnisAndugs dedu
AL uduLdnNd A yueIMIAnLAYYSNS

Joaou PISA wlglunisusediugiseu

msdeuduuulidymidugnndusvuuunis
Seu3 legligiseuaseanusivdainnislilywiin
Wadululanwisauiduaiaduuiun (Context)

v9an15i3eus telvifiSeuliniinwelunisfn

' a

Aps1zsilazAnLAU F9nT2UIUNTILTUAUAIY

msidiseulaussauiulynfidAy Jsrdunas

U

Autguinazaesluuszavaimaindnvesnuly

aunAn LaenissulladniswssusialmtngItu

U

Jymdlunneu Ingfiugasuazirdymidendiun
Weouduaniunisal (Scenario) nisland gy

(Problem) 1unisadramgnisaldnaes wisldidu

Yy

mnseAuliESeuladninnisfnlasnsomivnuain
a5une Faduisnisuilsnuiaulanvuusulaludan
FaWFIUN81T0INUTINUTLINTUIUNY haTNUIN

N Yo

A ldsliunninludagtuuarusuniitunly
< 4 a A | - = L | =
JuanunsalauuivseduisesilnadidnEeu 3
NnUszaunsalvefidenuii nsdnnsiseuilae
Td Yy nudugiumisinzesniiniuaimiedna
nsenuassludaguinigisoulafauidyniie

wingeenveadynimatusuiudduy aduda

ANNEAUeIn1sududiy

Jaguiiauiddeiiladnuivinuenisinesied

s [Wwinwenszuiunsaansauesluns
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a

Ransunlnsnses dgun UssiAuaniunisainie
Toyavgeseunpuiiviua tngldauiuszaunisal
unszuaunsAnfiiiuduneuiiewilugnisas
TaasUliedvaumnaunansoausoudymiluy
anunsaifinuld lneesdusenaurinuen1sinegns
fasagn WWunnnsduaseiuunfniiaue
Tnginnisdnwieanun 5 au léud wudla (Ennis,
1985: 44-46) \A7810a% (Quellmalz, 1985: 9-34)
ALRTULUOINLAZUNTEU (Sterberg and Baron, 1985:
40-43) AALsa (Decaroli, 1973: 67-69) wariialaes
(Kneedler, 1985) Usznausie 3 aaAUsenaunan Ao
1) mstlenudym 2) msiasandedulasUssuiana
Toa uay 3) Miasdeasy uazi 3 seRUsEnaULeN

' aNa

Wnwrn1sAned1eilarsuyrulaierudnd

FeUfoanisded 1) nasfierudyui nueds
mstmuatymuazianudilatdymuseUseinu
an1unisal Anwruseiaudyuivieaniunisal
svunUszifuiidaiaulunisfne uagmszvidnds
Al Agueslgymusoaniunisal 2) n1sRa1TaN
induuarUszalanatoya vunedis MITIUTIITeYA
warRarsaunteyafiianuduiusivigumie
anunsaiuazidenlideyaiifeades nsdadulad
foyaifegifismeuarinaunuisnsuitymmnio
wdgyAvanunsallinainaneds 3) nisasdeasy
nunefe nrsuiauduiusainudenlemn
anudfgyreeyanavesutefmnudulyldves
foasu dadulansdeasuiiowmgualiivanouas
Fedoldudogralsfinundngrudiulvgld
nmsAnelu seduuminedeiiiiiosdiuesd

=2 ==

Anwfwainnisdnnsieuilaeldlaymidugiuly

1Y = o =

AUUTEOUDINTNANYMNYINUTINYEN1SANDE N

N

17979 @ 1a (Nuangchalerm, 2015; Kek &
Huijser, 2011)

nANuEIRgykazanIndynIfing feu

AidedaladnwiuuInislunisdanisiieunisasu
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wuudgmiduguiiodauiuuandes Inlfiludh
vostinFoutuszondnundil 3 waganuiAnves
thiFeufiinunsianisBeuiuudldtymidugiui
fuwnAndueesls iteldidusnszduligiFouls
Hninnnsfnlasnssammanauneduly wasweneny
uilotgmidesiulasldenuiiuguiniusazeu
floginsruiu fuduaufig wioufufinnsanneld
WO LEUDAIIUAALIUTOIAULBIRATLAITNANT

U a

Andulavesiiu
TngUsEaeAvaINIIITY

nsAnwIRaraen1sInnIsseusuuldlamn
Wugruses ladaludu Addenisanedisd

IS avestinEsutuUTsoudnu N 3
YIULVAYDINITIVY

1. naudmunedniseuseautulssoudng
U7 3 LseSuvwinnatswiaisludmiagin 7

o =2

ﬁﬂaaﬁﬂmagﬂumﬂﬁwﬁ 2 Un1sfinen 2562
$1uau 38 au Feldunlaenisidonuuuianzas
(Purposive sampling) TaaldLnaua il 1) nguIveY
dudnideufianieulusmeiviinermanifiugiu
A 2 Imsdnw 2562 2) fideiunumidy
astiaouluoaiouiuasdniFouinnudlaluns

115911ASINITIT8 L9 BL LD

2. ilemldlunsideadediBudoniin
Inermanitiugiu Fos Twihluthu dwsuiinGeu
fuvsvoudnudi 3 MUNANFATUNUNAINTAN Y
Fufiugiu wnsdnsny 2551 nquarsensiFeud
Inenmans Woaaeuitone 9 alus S 5w
wuudnfanssunisiseuduuulddaynnlugiu

Twsea i ludu Useneuselomnanall wiun1san
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Msiousi 1 uuaRnizesnisudnlii 2 $alug)
LWUNFIANSITEUIT 2 waAnEeaunawdsay
(2 $21u9) wnuAsIANISIFous 3 uuiAndes
audfyvoandsaulaialudiu @ $2lug)
uunsiansBouii 4 wnAnEesnisldliiheens
Usznda (2 $2lu9) wazununisinnisiieuii 5

WNAMSBIN SN BE19UaRnfY (1 F7lug)

3. szpzianlunisviiideniaoud 2 9
NSANYY 2562 SEnnasieu SuAw 2562 89 ifieu
UNIAY 2563
Weuliun1side

EULLU’Umﬁé’fﬂuﬂ%ﬂﬁmumﬁ%’m%a
HANNAIUAT (Mixed methods research) Luwuy
yoamsIeiadumsifununudeyatariinses
ﬂﬁagaﬂg«,%w%mml,t,azL%qqmmwiumiﬁﬂmﬁaa
WU (single study) lngfiussloniuazqaiiu Ao
NFITUUUUNANHAIUITAUTARBUAIUTIANS
wazidsiudiunnud Tngldideyaiademnuands
aunmlunsmidneuarasRaeutoyadeiuuas
Auludnuvar0IN130TIAUAINADAATDIYDY

Toya LuIMneN1sUsEeNAlYn1TeaNIUUNTITELUY

v
ad o o

HauHa1uItd1mTun193IdeniannsAneiil gildeu
IsUuuun1sITeuuuNaunaIuis (Creswell and
Clark, 2011) Tnefidnwauznisiiludssgndldlunis

o =

ATYN9NSANW Aatl

sUsuUATLADAAdDIgLIL (convergent
parallet design) §338YNMSNUTIVTIUALIATIER
ToyadaUiuauasidsnanmlunieu q du wavi
wafilsunIeuifisundofnwmnuduiudindany

willouviseruien1sAnNaTUNa Fanwi 1



MIASANWIFNERSUSVIAIL

4

Y

U 36 atufl 2

mstﬁ‘ummua:

Annitoyadain

d
ATTUTIUTIUMAS

Armivtayadenmam

il L -
YRS SN b

ﬁﬂ'b‘"lﬂﬂ!.lﬁﬂﬂﬂgm

-
AR

dlua

AN 1 JULUUANNEDAARBIAYUIU (convergent parallet design)

i Usuann Creswell and Clark (2011)

1. wp3eafefildlun1side wwwenidu 2 ¥n

De
=De

1.1 1ndesilofldlunisiaun Taun
uwun1sdansiFeuiuuuldtanndugiu lubes
Tl lutiu fuuszondnuBi 3 Swau 5 unu 14
nanaouttaau 9 Falus Tnedeyailldundinse
denmnn WeAnyiniswauinisAnediedl
1TUYIUVBITNITHURUNTEUIUNTIANTISBUS

'
N

1.2 w3esfofildlunsiivdoya laun

aNa

wuuinnisAneg1eiiiansagy i Ingdeyaiilaay

WTATenl@ia ienisesay nowlSsuuay
naasgy Faidlaeiy 2 sUluy Ao wuulsdy 4

U S L% CY o a,
AILADN LAZLUUDAUY Aa1uUareln
2. MINAIULATDWEIVY

2.1 TUABUNNTAINUNTIANTITEUS

3e9 T luthu

211 @nwendnNswazanuIen
LN8U9998198LLB AN UNISAS 19N UNITIANIS
Sewiuwuulilgwilugu dieduwwimisdunisia

WevnuagRanssunisiseuilivunzaududiseu

U

2.1.2 ANYMANGATUAUNANNISANY
a15¢M13331879 1IN 1ANENT WA 2560 11N
nsieud/mdin lunisdanisiseuilaeldununis

Jansseuswuulddaymilugu
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2.1.3 Anwisieazdealoni vy

¥ oy
o a A

Ms33eAsal 1589 Wi lud 1y anuilsdeassuiv
Wemans seautulsTanAnuiUN 3eundngns

WAUNAITUNUFIUNNTANTIY 2560 NGNAITENIT

Sguimenemans

2.1.4 a$1ausunsdansiseusiuuld

TeymBugu $1mau 5 waw 1381 9 Falus

P

2.1.5 UIHUAITINNITITEUST

$NH3Y
asredulimanand/{lomgdudenionsan
iWelkasnndosiunszuiunisianisiouiuaz
TngUsranTRdouLiluAugnaes ANUATEUAR
AUIMLNZANYBINITIANITISBUNTADU Uagli

YDLAUDWUY

2.1.6 USuUgaunlawnunisdnnig

SEUIMUAL ULV MTIAMAY/ AT Y8y

21.7dunun1s¥anasiieusi
Uiudssazuilumngauudluinfanssumaious

Aunau3dy
2.2 FusaulunisasiawuuinnisAneagis

fRasauga 1509 Tlinlutu

2.2.1 @nwen@nsineInunIsasa
AM5IAUSTLUNG I5NSASMUUNAFBULAENISII 8

TodouanT¥NMTTeuTIneImans
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2.2.2 AnwnyadszasAnisieuiag
a1sENsseuInerans tulseaufnuln 3 5eq
Tl ludny

223 @519 UUTANISANBD Y190

sy Feslvinludu

2231 3Fn1q M ANV

WUUVRERUIAANNENLSaLUNSANDE TN TR

- duvudanisAnegiad
Ansayiuis 4§ fuanudndefiovesdoye
Aun1sguile Aunisiindy uagaunsseydennas
Bowtu WK Bmgmamsasuineiaansuay
fidervgnienisianadiuiy 3 vty aTaaey
anwauzn1sldaInin Aden ANNERRADITENINg
UTEAATUNgAnsINfidesnisin mnugnies
AU wavihunulsanileduauaenades
sEwinaUszasALazngAnsTNAiFosnsin sauds
nslimwdsmnauuazduden dadentoasuin
Usife fifianauiiesnsesmnanilom (Content Validity)
InsliAdutinnudanAass (Index of Item-Objective
Congruence) WU 1 97U7u 30 U9 Tudiuves
dafulesuduuzihangidevguazinnuiuuss
wily

- dikuudanisAnagiad

'
a =

s tausulgwiluaiudinuginves

[ YY)

ddgrvgualuneaeld (Try Out) AulniSeutu
UszaufnurUi 2 avaseui 2 Unisdnen 2562

31U 38 AU

224U UUIANTISAMD Y9

FTsugaddiiudeyaiieviinisidesely

3. nsanfiunisiiuteya

[

Tun1s3deaseililun1539en1an1s@nen

Qe

i

o

FITNSANTUN AU
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3.1 W@UBUDTUNITNANTUISUTDIAY
338555015398 lunywduuveniiy (Exemption

Review) @93dunau fatl

3.1.1 §3dutaualasan1s N1IRmun
nsAnegdiinsagiaesinteutul ssaudnw
U 3 lngmsdansiFeuduvulidgmudugu Gos
Tunlutu

3.1.2 WIMTITIASIVFDUANUATUNIY
YDUDNEANT

3.1.3 ¥NNLeNENShATUR I d9nau

Ya v o

AULIFELALYIIRNNTUABUlNNDNASY A BULEUD

Y

1ASINSIARUTNINSI9d8ULBNENS

314dleonansasudau dae
LAYIYNITANENITUNIT weNUseinlasinNis/eon
swalassmsaiiiasensides mswaunsAnogsdl
%ﬁmz:ymsumﬁfﬂL'%*&Ju%y’uﬂisamﬁﬂmﬂﬁ 3 laens
dansiFouduvulidamudugiu Bos Inliludhy
Duasesssunsiveluuyuduuueniiu (Exemption

Review)
3.1.5 ﬂlﬁﬂﬁﬁﬂﬂ']iﬁﬁ]'ﬁmqiﬂiﬂﬂqi

3.1.6 nTsuAISugeUlATINIGIE0
AINAIUINITANDE19TI TU QY I UDITNIT Y UT
Uszaudnwdn 3 lngn1sdnnisiseusuuuldlamn

Jugu Ses lludu

317 1 @UBUIYSIUAMEATINNIG

P3esssuluNyud WInendesuingie
3.1.8 sanvid@eiuses

3.2 @anunFsutuUsTauAnuUN 3 &9
lAuna1nnIsidenuuulatzas (Purposive Sampling)

FIUTNSEU 38 AU

3.3 Nadgounaulseu (Pre test) Tauuuin
nMsAnegNIRTUIUNsTinUTHBLaEORE 1399

s ludnu wdthnansmegeuInsI9linswuy
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3.4 Fuasnszuaunisdanisdeuindon
wughiAguuunsinnsieuslaglsuuuunis
Fan1s3suduuulddgynudugiu edidniou
annsadlanazddiusiulunszuiunisinns

SeuieghainlanazussaaugnUsseads

3.5 ANlunN13TANISISEUIAINLNUAIT

Seus 73w 9 Walus

3.5 WeoAuann13n13TnnI1siseud Ay
AMMuALEIIIINIINAaRUNEUSEY (Post test) ¥4
Junvuneaeugaieriuiuiildnegeunouiou

21l zezIalUNSAMEUNITIVY 9 Tl

3.6 ASIANANISTILUVIANISANDE9H
Isugiu saustslazsnte 39 luiludiu
LAUNALBUUN A UNITASIEILABITNSNI9ED AL D

AyIRERvANLAgIUsE b
o a < ) Y
3.7 audunsifiusiusiudeyaiaiadu
NAN33Y

1. n1sAneg1ediansug i 1509 Wiy
U lnensdanisseuiuuuldlaywilugiu neu

SUULAYNAILTBU

P a | aa K v o = v v < i =
A139fl 1 nsAnegaiiansaga Bea Witludiu leensdaniseuiuuulidywidugu deudeunes

NaaLs U
TIUIULNETIUANUTZAU
3TAUNTIANDE1NTIN TR nsAnageiinnsuyI (Aud) N = 38
floulsau AU
SEUR 35 -
FEAUNAN 3 5
TEAUS - 33
394 38 38

n1sAnegafiioTagia el ludiu
wuirneunisianisseuiuuuldlynndugiu
HnleuduIu 38 Au dauaiunsalunisAneensdl
Fsagralusyius S1uau 35 au dwtnieudia
nsAnegilasuguluszAunans tu fduay
3 A wazilefinnsanlunisAnegaiinnsagaves
ey Foe Tt lute 4 §ru wud wd
n1sdanisseuiuuulddgundugiu dniseud

WAUIN15Y09AUAN Y19 TR g TUlA e
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Tuutnieuniinisfneg 93T 1usEAUg
U7 33 au drwlun1sAnediiiansagiuly

SLAUNAIY U 5 AU

2. M3AneE1NEITIY MBS IS 4
A 1509 Ilfaludiu deuuasndsnisdnnisiseus
wuulddgnndugiudanind 2 wazand 3

AUAIAU



MIASANWIFERSUSHA

U

L3 %

YA 36 avui 2

-
Azsuudun1sAnagnallidansugia naudsun 4 du

undsile i

2

it

Loy
FERUAT
farnaq

| T TEAURENS

Al 2 nsRnegaitasagaveninEawia 4 du Fes lilut deunmsdamsSeuslaeldUamidugu
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sudiui

fdenne

W TEURT N TREUREN I TeALSS

amil 3 nsAnegaiiasagaweinGewns 4 du See liilud vdsmsdamsSeusineldUamidugu

INNaNISIvENtanLuUInn1sAnag il
Fsugy datuaenadesiudayailaain
Ansrgnanulniseu wuuduiinnisiseuives

JN58U AINLEANIAIBE19NISABUAIDNY H9T)

A1UN5NIITUIANULTDNBVRIUBYA

U

v
A

Arn1ulunisdnfanssunisiSeuiludiuil Ae
wiasdeyanuneielunisiiunldlunisaiieesd

v o " oa SAu 1o o &
ﬂ'JWlIELiENLLlILWaﬂ"LWﬂW I@EJNG]'J@EJ'NV’W@E]U@QU

“l§$unIuF1910una98 1989 nTede
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nsseuslusnul Asiniseufnegislsiudynves
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sl “ldeeralusnamuvasmatuiomunly”

Tneiifa0819AINBUAIH

“ufusae ilesainyneehedldfmunldiguiy
waaaruAnduunld dnsuidomunly duyweld
og19luinan luidnisannauld 191yTun eiin
uazAniaseuiiogiony winAauid dntuasls
idndwnliuazeznavglanluedaiilovee1vus
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Tuthuyweniay 363

v
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minluduvaswasaruvard Wi ludueeluinndy

Aadusnseysnyuarlglniliinausylevigagn
Unluidlelaly Towaseveeaned

v v &’ v 3 %
drunrsszytannaatadu Aawlunisdn
Aanssunmsiseusluaud fe auudgiulunisass

wuudaasnseialiirlauiiflog1efnaunadl

“wlovyuvnanluu Wananu19ei g
nszualin”

1NAIBELINITNBUAININLUUIANTTARDES
fRasaugavenindeutulssaudnudi 3 Tne
n1sdnnisseuieuulddgynndugiu asduladn
fniFeuiinisneudomiiindnnisuazivanan1y
NTEUIUNITINNUNULALITEULTEITRYAIIN
wiasdeyaiidanuindetie uansauAniiuneld

Jona3suazannsaasuisnisaiiiintule

3. N15ANBY19TIITUYIUVOITNLTEUT
21019058 URIAUTENOUVRINTANDENETAN TaURY 18U
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o
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a
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o

lusguge 91uu 33 auw diuly

v
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NAUNAIIUY

o
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3 uiliiles 5 au Ay Sovay 86.84
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g vnduguteiauinig awisalunisan
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[
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N15IHUNBUN SIS suaUN3aTIUTI
ANUAALAZISEIAUAIUAR NBU 1 IBTENINS
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FrunuAndu q luudazduneuveanisdanis
Geouslaelddgyvudugiuiues Jsaenndesiu
Khumor (2012) find1231n15dan1sBeuiuuuld
HgymidugrudusuuuunisGoudmianainuuiin
flugiuanannszuIunsaeeuiFisnuLes 99
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Abstract

The purposes of this research were to 1)

compare science learning achievement of
Mathayom Suksa Il students of Phra manda
Nijjanukroh School after learning under the
problem-based and

learning  management

students who were learned under the
traditional learning management; 2) compare
science problem-solving ability of Mathayom
Suksa I students of Phra manda Nijjanukroh
School after learning under the problem-based
learning management with that of the students
who were learned under the traditional learning
management, and 3) compare science problem
solving abilities of the students before and after
learning under the problem - based learning

management.

The research sample were 176 Mathayom
Suksa Il students from two intact classrooms,
each of which containing 36 students, of Phra
manda Nijjanukroh School, Bangkok Metropolis,
obtained by cluster sampling were then
randomly assigned to be an experimental group

and a control group. The employed research

instruments were 1) lesson management plans

115

in the topic of Force and Movement for the
problem based learning management; 2) a
learning achievement test; and 3) a science
problem-solving ability test. Statistics employed
for data analysis were the percentage, mean,

standard deviation, and t-test.

The research found that 1) the post-learning
science learning achievement in the topic of Force
and Movement of Mathayom Suksa Il students
who leamed under the problem-based learning
management was significantly higher than the
counterpart learning achievement of the students
who learned under the traditional leamning
management at the .05 level; and 2) the post-
leaming science  problem-solving  ability —of
Mathayom Suksa Il students who learned under
the problem-based learning management was
significantly higher than the counterpart ability of
the students who leamed under the traditional
learmning management at the .05 level and 3) the
post-learning science problem solving ability of
the students after learning under leaming
management integrating was significantly higher
than their pre-learning counterpart ability at the
.05 level. And The consideration of the students'
answers on each element of scientific problem
solving competence found that the students are
mostly capable of answering about problem
solving method, following by predicting the
characteristics of the results, identifying the cause
of the problem, taking action to solve the problem,

and identifying the problem, respectively.

Keywords: Problem-based Learning, Learning

Achievement, Science Problem Solving Ability
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Taradugnan1en1siieuldans KR -20 ves Anes-
3u3ndu (Lintaratanasirikun, 2017)

4) A191UNILUN (1) VBIUUUTAAINY
ANUAREINETIAMSInemansldansvesivilduay
g 1uas (Whiney and Saber)

5) a1l (Reliability) voswuusn
ANasatunsAnuitmeinemans 1dans
Fuuszansuean (OL) ¥99ATAUUTA (Saivot, 2000:
215)

3. ananiglunmavedauauufgiu laun t —test
wuuliidudasydenu (ttest for Dependent
Sample) wag t —test wuulludasemeniu (t-test for

Independent Sample)

A13°970 1 N1SUSHUTIBURAFU VTN NI T TEUNGUTOUTIHIYIINGIAERS 1389 WIIMATNITATOUTIVDY

UnSeududseudnudn 2 seriinguiiSeudmenisdanisseuileelidymiduguiunguildeu

Ingl¥nisdnnisiseusiuulni

nauinBey | dwduinBeu (au) | AzuuuAy X S.D. t p
NAUNAADS 36 40 27.56 7.29 .
, 1.92 013
nAuAIUAL 36 40 23.83 4.39
*p < .05

91N915°99 1 nudriniseulunguiliseusiy

1Y a 2/ v [ =
nsdanisiseuilnelddyvnndugiu dazuuy
HAFNNINIINITISHUINGIAIEAS 1389 WIUATNIS
wHsuN Wwaewiiu 27.56 Tnadanleuuuunggiu
(S.D) wirfiu 7.29 drutdniFeulunguiseunienis

IANSTPUIUUUUNANAZUUURAT U NTN19N1TIS Y

AngrAans 309 wsanazn1siadoud wasiminiy
23.83 ANDgauuNInTgIU (SD) Wiy 4.39 Tag
fni3oufiiousenisianisFouslaglidamudu
suflazuuuedganintniSsuiiiousonisdnns

Seusuuulnfegaildudrdgneaiiiiiseau .05

7

A5199 2 MsSeuiisuanuausalunsAalAUgynmaineimansuaaseu vestinissutuliseuanwn 2

seenguiiGewientsinnsieuilaelidymiluguiunguiiGeulaelinmsdamsSeuiuuuuni

nguiniBey | FwauinBeu (Au) | AzuuuAu X S.D. t p
nauUNARRY 36 30 22.22 2.47 .

, 3.77 001
nANAIUAL 36 30 19.08 4.34

*p < .05
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917l 2 wui dniFeulunguiiieuse
nsdanisdeuilaelddgvnndugiu dasuuu
ANasalun1sAnLA Uy ImIneiaansnas
Fou fazuuuadowindu 22.22 faudeauy
1MSFIL (S.0) Wity 2.47 dautniBeulunguilieu

A18N1IN15TANIsITEuIuuvUNAlaeAsLUY

AMuausalunsAauAtymImiine mansnas
Sy azhuwadowinnu 19.08 Andeauuinsgiu
(S.0) Winfiu 4.34 TeedniFeuiseunl18n15019

damsdeuslaelddyniduguiiazuunaiosgnd

o

NIFEUNSEUAIEN1INITINNITS UL UUUNFRE ]

@ o

Jud1Aun9anfNseau .05

o

A1919% 3 MaUSpuLisuTetunauaNaNsalunsAaLA Uy ineman snuLuAnue s ies (Weir,

1974) veatinSeuszaudulsendnudn 2 sewninnguiiseusmenisdanisseuilagldlanndu

uiunguniseulaglinisdnnisiseuivuuung

s18n15UsELEY

nguiiniseu
NAUNAADY NHUAIUAN t P
X S.D. X S.D.

1. Fuszylaym

3.69 1.03 2.88 1.03 | 328 | .002

2. TumsisanuRgw/anvneslam

4.52 0.99 3.80 1.14 | 2.86 | .006

3. PUINBHULATY

5.02 0.87 4.47 136 | 206 | .043

4. Yuasilounteym

4.19 0.70 3.69 116 | 219 | .031

5. JuUsEuIsuATy

a.77 0.92 422 | 1.09 | 232" | 023

anuaansalunsAauAlyvimeinenaansiade | 444 | 090 | 381 | 1.15

254" | .02

*p < .05

NA15199 3 nudn Anwaunsolunisda
WAt mmainermansvesinideuiieousienis
Fan1sFouilaglitymiduguiinsuuuiedoiniu
a.44 frnJeauunnsgiuiniu 0.90 druiniFeud
Seumen1sIaniseusvuuuniiauaiuisaty
n1sRauAdynimidineadiansiaie 3.81 fie
\eauunnsgumindy 1.15 wuiiniouiiGou
daun1sdanisiseuilaelddyvndugiud
AuannsalunsAnuA gy mniddneimansgandn

UniSeuiiseunion1sdnnisiseusuuuuniiagiail

Tedfyn1sadfvisyeu 05 Felusreduneuves
aruaunsalun1sAnuddayniniinerenansile
MnsUsEIliuagnuIn Iunﬂ%umwuaﬂﬁm%‘auﬁ
Seudienisdanisieuilaeldlynndugiud
AedsgeniiniFeuiieusnemsianinFeuiuuy
Unfegnedideddynieadffiszdu .05 Tnely
Funausuidyminansssiiwaioinniian fe
5.02 usmuilususzyaminanisussdutiosiian
fD 3.69

5199 4 sUSeuisuANEINsalunsAnLATMIINe manssE I UL as IS B UTeINIS B

FuiiseufnuUn 2 nguiildnnsdnnsSeudleglddamndug

ngutinizey IautinGeu (AW | ATkULAY X S.D. t p
nOULSYU 36 19.05 3.37 .
- a.54 000
NAIBU 36 22.22 247
*p < .05
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31nNA15799 4 wud dniseulunguniseuaeg
n1sdanisseuslaeldlynndugiu dazuuy

AnuanunsalunsAauA gy nimiineiaansnes

a

SowedeganiineuseuedelidedAyniaiag

e 05 Tnefinzuuulndendadoumiify 22.22
fAdeauuunggiu (S.0) Wiy 2.37 uagazluy
wasAeuFswmfy 19.05 Andoavuunsgiu
(S.D) Wity 3.47

M990 5 NSUSBUTIBUTIRTUABUANLAINTE lUASARLAT R IIINEIMEASANLLAAYL IS (Weir,

1974) westiniSeuiiseuiiensdnnsseuilaalilaymidugussninneussulasndusau

ANENTTAIUNSAARATYN NG
InrAEns
518n15UsEIIU — — t p
floulsyu WA
X S.D. X S.D.
1. ‘ﬂguisqﬁmm 2.85 1.03 3.69 1.03 215 | 035
2. %umﬁ?mmmﬁgw/mmmaq{]a‘;m 3.60 112 | 452 099 | 362 | .001
3, SunaunuwAaym 4.21 1.26 5.02 0.87 322" | .000
4. Fuasiioutlaym 3.70 1.13 4.19 0.70 114" | 007
5. Fuuszduisuitam 4.03 1.09 4.77 0.92 7217 | .000
ANEINITAlUNTAARATYN MG 3.67 113 | 4.44 090 | 3.46 .00
eneansiade
*p < .05
NaTeil 5 anuanansalunsAnwdtym aAUSIINANISIY

nnereansvesindeuiieudien1sdnnis
Seuslaelddgywilugruneuseuiinanisusziiiu
auasalunshauitymvndinenaansiade
3,67 fAndsauuinasgmusiify 1.13 dundadou
finan1sussiliuauauisalun1shnun Jgynanig
ngrmandiade 444 fandonuuninsgu
WiNfU.90 Wud1 AnuanunsalunisAnuAtyninig
Ingrmanslunntuneuvesiineu nAUTEUEINI

aaa

ARNS

o

Ay .05 uay

@
o

noulssus g1l ded 1Ay nia
nudntutuszylymiazuuuiadsuaniaiuuin
ian dutununuunlymazidtadowandiaiy

Weeiian
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L= = o Q( a
1. nsil3suiisunadugnininisiseu
FEIYIMEIAENTIUIINTITUZIF UTIUALNIS

LARAUT

NWANTITeNUINENSUNFEUAIBNTT
Jan1sFeuilaelddynnlugiu o uswaznis

AUl ANadugnaNeNITEeuTIeIvINeIAEns

(% o

ganddniSeuniseudignisdanisiseusuuuuni

'
aaa

agefideddgyneadnd .05 Fudulumuauuigiu

7a9lT isznisdanisiseuslaeldlgnndugiu

JunisdanisiseuimiugSeulugudnaiaves

[

WWunnIfues

59 ¥

Junia

o

N15138u3019UN9
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nszvumaseuiuanluiinszdulunsianntinue

nsundymmemara ieasieudilavesdym

o
v ao 1%

52U91935n 15N Uy (Khaemmanee, 2013: 137)
Snadaudalonalifioulduansanufnfiuues
AULBlALHIUNTEUIUNTNGY HiSguausaivun
NusunsAnwlulssidiuiiaula iefuaindeyad
Fosnsaindenisfeuieing 4 lasagysannsniug
Wuduauindidiaieiu daalvdiseuiinag
dilaludlon iedniFouldiouslneldduneudsi
nau Lt ulesnss uazen o azviilviie
Vinwzuazinanudiuglunisfniasiziluded
Sou FedamalidniSouiinadugvinianisiseu
IngrmansvesinFougduld Sadulumungu]
nsisguiuuuaieassatien (Constructivism) ¥4
Vygotsky finanifis maseuslagliUymndugiuin
\Wumsvharudladusvesiieulubemiedad
oud insysanmisuasdaindudeilddunuiie

v 6 U

dnaueligdulaiseusd MliAnujduiusvieday

o =

waztAnluni1sas1999AA2U3SIAY 91981015

Y
v v

YSudsunaziSoudiintuedeindanniuluies

Y a

fu 9 AedunisadisesdnuiuasiFouiifui
sgdndanniuludoniy q lWesiemuindu
arwdanuidladu didnan1sidediaenndaafiy
sATees Namdech (2015) Ald@nuideFos ms
WisusunadugrdvnanisSouuasanuanusely
nsuAtynInieinermians 130 Lssaznis
wdeoudl nquarszarsdouinermians du
TreudnuUi 3 serinenisdafanssunisisousleg
TdUsymndugiu (PBL) Aun1sdnfanssunisiseus
LuuUnA nansidenuintiniFouiiizeudienisda
Avnssunisseuilaeldlynndugiudunisda
AanssumsFeuiuuuund dnadugvdnenisiFou
nereansuanansiu egnafideddynisadni

S¥aU .05
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2. n1swWSeutisuadnuaiuisalunisan

wilgyrmeInereans

nean1s3ITe Wefiansmianuans
WisusuauaiuisalunisAanAdyninig
Inereansseninainideuiideudionisdnng
BouslaglitamidugunazinFouiiGoudions
dannsiseuuuuuniuazlunisiansananuaing
TunisAaundguinisinerrmansvestinisoumnas
Sewmensdanisseuslaelddymidugiuszning
NOUBAZWAUIIUNUIN AIUAINITOTUNITAN
uitymnidinermanslunndunounisuddam
yostiniFeuiiFousionisdanisiiouslaslddym
Wugrudazuuundsgainiinguiioulaslinis

a o o o

ansiseuiuuuunfegreiliud Ay nieadifnseiu

o

| & <) =

05 Faudulumuaunfgiuiidslidduruiinge
Funounsnisdanisdouilngldtagndugiudi
nsdauszaunisainigSeusiliiniSoulddise
Aundt waznmsuilav maseuilaelddgwniu
giuty uadlurnediFoud dnidouasgninlnduiin
uitymuassimunlugnsidudiiannsaiousisms
uAdyuinaenulesls (Torp & Sage, 1998: 14-16)
WuLReaiy Khaemmanee, (2013: 137) find1291

a

Tumnoun13dan1siansseuslaelilynidugiu

v v °

[ Y a
JUNNSAANITESUSNHADUILU

Y Y

anun1saldeyniase WiSeudnnssuiunisfn

W FeulUmey

Aeszilymnazuidymsiniudungu Tamu
madenuazisnsivarnvaslunisuidayw vilk
Hissudadddvinwenssuiun1sAnuaznszuiung
wAdaynsng 4 delfueadiutlym vanudila
Jayy wazamvneazannsaudtyvniinuld Tedana
yilidnSeuiiGousmenisinnisieuslagldtiygm
Wugrudanuaiuisalunisfawddeyninig
FnermansigsnindniFeudieusnensinnisFeus

LUuUN®
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widefiansmannuaiusalunisin
widgmmanemanslutuneudesnui Tniseu
AFousnenisdanisouilaelitgyvudugiud
AMNAINTalUNTAAULATYMINITINE AR S Tud
mMsNauruLAymgedign Aduuilinge duneu
nsdanadeuslaslitgmidugiu lufuilaes de
fuiaudladgmnarnsnanunddym
Funeuiltniourzynisdnuiisnisuidaymian
Uszaumsolifuiiiagley sulfednuwinazanda
ABnsudtdyniindonis q wu Fesaun nsvied
wazduwmesiin lnedniSeuldonazinsAnuionis

B v =

YgNBULATI asd

Y

anwazvoslymnnleudunielanvuraaieiy

widgyuannusenulguiiile

Faduidnsuidymiladnaihivlduagldnasudy
TnetniSeuszinendinsuitymiidudulduuiu
THlunsmaunusddymiluaaiunisaityminuae
nAanssunnsiieud dedniFoulinsuiudaeu
Awnsundgyuliimuizannazdonadaiuiy
anrun1saldaynivesdinisoue dawaludniseudl
mmmmsa‘tuﬁmLLﬁ'ﬂzymmﬁwmmamﬂwﬂgums
NaunuuAdymgeiian fuiinluuisaniunisal
tihiFeuagliannsnszyamguestlamiignseddi
A Fagenndesiunguinisiieuiveseoyiva

- ] =

(Ausubel, 1963) fna13li91 n1siFvuiegnad

v
=

AUNUIE (meaningful verbal learming) AzLARTU
¢ winnsZeudduanunsnideulesanudlnisy
mwdiAuieddladmilsiitinnouaz el Feud
TomafauAtynILaguouiuisn19219WHUNNS
uideymlnenuandiduniagssaunisaliiud
wenulakalargaues MFowsouldagng

dul wazganunsatnlaEessnang o leands

UDNAINNANITITENNUIN UALSEUNLTEY
aaan1sdanisiseuilaeldlynidugiuiinzuuu
ANaNsalunsAnuAdgymmainemans Tudy

seylguidesiian Mduwulingz Junouns

123

v
o

FamsSeuilaelilgwidugulutunsuwsnde du

seylgmiulidnuazyan1sdnianssunIsseusn

'
a

TdnFeulavinaudilagarunisal gy v
el IesaueiuseuasuansnuAniuneiu

denasdersealumaulilduiniign aenndaariy

P ' '

Khaemmanee (2013: 137) #ina1211 fi3oudesld

a3

PNYLNTLUIUNISANILASIER T vaswndu

o

-]

Faufu lwendudgn irarudilalagm 530
Uymeenauriase waggavinedniseuasaiunsassy
oy iidaiaule LLam’m%umaumﬁmﬂﬁﬁwiima
Ty nudugiudinarnundy uansldifiuin ansi
fnisoulddameduseuazuansaufniuionty
defladeviadumanuiivarnaedu liinigeu
anunsanesszidudgmiifululdnaisuseidiu
Jesanantunisailymduiidoyaiifoulostu
iiAnaududouvestoya dwalvitniSeusadd
ﬂ’J’]iJﬁ’]ﬂJ’l‘iﬂIuﬂ’]‘iamaLﬂi’]%ﬁ%a’]EJ%‘LJGIEJUL‘WIEES‘Q
Hymiiidanuddguazndululfuiniian dan1sda
AnseiifunsAnseiugsidanueindesliiog
wazdeefomsiindunsaniiaszilinntuielsy
ansoszylaymeddaauld aenndosiunguma

'
s al '

71na1371

a

mstndavessasule Adlainnsnsevingn

9 NIINISHALELD 9 ;ﬁﬂﬂamnﬁw%aﬁﬂﬁﬁ adla
laildviunu q dewvidsiuldldmioudumefinssy
T q lidn1snszvideidleadusgdouiinaliinis
ﬂszﬁﬂﬁuauyﬁﬁéﬁu (Thorndike, Edward, 1966:
28-29) wlun1sideadsiifnanssunisdousiils
tinFeulsflnahufios 5 Aanssy melunandisiia 39
dsmalitindsuiinnuannsalunsszylymisnt
Fumeudu q Snianumsailgymidienudenles
Mulunanedszinu viliAnanududeuresdeya v
Tduneunisssytguiiudnidsuaiunsasile
Apudnaenn SsdamaliniFouiiGousenisdnns
Seuslegldlgnilugiuianuaiuisalunisia
witlymmeineaans luduseyymiosiiands

NANT1TIT8ASINADAARBIAUIIUIIBUDY Tangnoi
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(2017: 151-152) AlfinsAnsinuannsalunis
wilgynmiaingrmansuugiuauIInemans
309 ussBINIELAzanTine niAvesiTniFouty
fsoudnuidil 1 wudn ilefiarsuinismevves
dniseulundavesdusenauresnnuaiunsalunis
wATQYNINIINIAIENINUIT UNLSHUAINITANDU
fanuiuAsnsuiladymldinniian audons
Amnsaldnumzvemadild nsdsanufigiu nns
sunndeyaviessdanuiifielflumsiansanudly

Ty wavdunisseylymdesiannuaiu
v
YaLduaLUL

1. dawduanurlunisimanisiagldly

o = o v I3 a
miﬁ]ﬂmiLi‘c’JugLLUUi‘Uﬂin’lLﬂugﬂ‘uaﬂ

o w A

dAgAedynmvsedauniiuInTERuES BN Y

v Y
3

fonlussrusznavdrdglunisinnszuiunisiseu
n1saeu fasuazdesdfedefiugruniiud
ANNENTIVRIITeU Usraunisal uazAduauls
vosiFou sz Seuilunliuiiezaulasednd
FaunninFeslnadiauladsiidanunuisuay
AMUAIAYFDAULDY Fefunissmuagatunisal
Uy asduaanunisallnddilsdeidiewdu
wén JasuIsdesaindynivaroaidaiy
\Bouloawesdoya uazdnuazyssaniunsalilym
asaseunguUszifudymisilonadululfls
Fonau azdelitnisouansossydgmilddaauty
Snvenasliavezinanlutuil 1 fussydgwilsd
wizay Welidni3euwhanudlafuaniunisal
dymnaznszduligiSouaiuisassydgwid

o

AUAEIALULLAY

o

fanudenlvsivaarunsallgmls
2. YardusuziNan1sIdensaly

1) Asfnwnan1sinfanssunisiseus
Tnglitgmiduguiidmasiodulsdu 1 Addyse
An55uTl 21 WU Fnven1sAneg1aliiansagin
Wnwen1sAnaiieassa anuamulunisiseus

W
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2) \flesnnisdnuiselunded fnns
Usziliuanuanunsalunisud dg i aineamans
vofiseulaensidiuunaaaukanTdun Yl Tu
n1s5ivendedelunisenifiudsnisusyidiu
AuaNITalunIsLAdy I IneIAI@n $194
HISeureIeN1361e 9 Wy wuuaseufua wuu
UszllungAnssusoyuana n3an15duNA AIUE

iialiladeyaniaenadediuanInaswiniian
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Abstract

This research aims to study the learning
achievements of Plant kingdom and the critical
thinking abilities of before and after classes
between control groups and experimental
groups that have been managed by regular
learning and research based learning in second-
year students in general science education of the
2019 academic year, Chandrakasem Rajabhat
University. The experimental groups with 30
students were organized to learn using research
based, and a control group that organized regular
learning for 24 people.

The tools used in the research were (1)
two research-based learning management plan s
and two regular learning management plans, with
9-hour per plan, (2) a plant kingdom science
achievement test, and (3) The critical thinking
ability test. The statistics used in the research
include average, median, standard deviation,
Analyzing the learning achievements and the
critical thinking abilities before and after class
with Wilcoxon signed rank tests and studying
changes in inference, recognition of assumption,

deduction, interpretation and evaluation of

argument with box-whisker charts.

The results showed that (1) the learning
achievements and the critical thinking ability of
the experimental group and the control group,
the median of after classes is higher than before
class at .01 level (2) the critical thinking ability
was found that after learning, the experimental
group had a higher median in inference and
interpretation ability than the control group.

While the ability to deduction, recognition of
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assumption and evaluation of argument showed
that control groups and experimental groups had
the same median. Therefore, research-based
learning management is an alternative way to
improve student science achievement and

critical thinking abilities.

Keywords: Research based learning, Learning

Achievement, Critical Thinking Ability.
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ANDENNITNTUYIUNDULTIULASNAILTEUAIBNTT
MAABU Wilcoxon signed rank wuinvianguaiuawil

ATLULLANTIY 23 AU Lagdl 1 AUNTAYLULANAY LAY
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nauneaeeAtAzLuLRNTUNAY Ingddadid Z
Ju -4.262 uag -4.794 lnsauaiunsalunisin
a1l s INTRASBUgININeu T UNsEAU .01

(Asymp. Sig. (2-tailed) = .000)
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3. ANADANTSUUIVBIANNEINTALUNNSAR

9819TTTUYIUTIYAIU ADULAZNAINITIANIT

Sous veanguneaswwaznauniuaudufmsnad 6

wag 7 Ingnuinaresauauisalun1sAna gl

TsugIvesiiEInguiNIulunnA

M19199 6 ANERANTIUIAINAINITOIUNITARNDENTITUAINTIAIU VBINGUNARDA

QUL -
o - Y - n1sUszIu
N1591989 donnas N150YNY N13AAY Y <o o
. 1 Yolduds
ANEDA oy
fou | A9 | feu | vAY | AU | vAY | feu | wAY | fiau | waq
Seu | Beu | Beu | Beu | Beu | Beu | Beu | S8y | Geu | Sy
Aade (X) 310 | 483 | 290 | 453 | 187 | 407 | 227 | 410 | 1.80 | 3.17
ANaTe (Me) 3.00 5.00 3.00 4.00 2.00 4.00 2.00 4.00 | 2.00 | 3.00
Futles (Md) 3 5 2 4 2 5 2 4 2 3
F‘ﬁ’]L‘ﬁIENLUu .662 791 .803 819 J76 | 1.015 | .868 960 | .847 | .791
110s5§u (S.D.)
AYLUTUTIU .438 .626 .645 671 .602 | 1.030 | .754 921 J17 | 626
AL -107 | -132 | .188 289 | -.233 - .448 .040 | -321 | 132
1.201
ALleY -557 | -444 | -1.406 | -403 | -232 | 1.552 | -200 | -284 |-308 | -.444
msefl 7 madAnssaneuannsnlunisinegnaiansannusesiu veanaunue
. - n1sEaNsy - n1sUseLaiY
N1591494 . g o, | NIayuu n13AAN Y <o v
o Jannaslaniu Falgiuda
ANEaR . = . = . = . = . =
flow | W& | faw | WA | faw | wae | fiau | wae | fiou | was
Beu | Beu | Seu | Beu | GSeu | Beu | Geu | Seu | Beu | Sou
Anade (X) 267 | 446 | 246 | 413 | 200 | 388 | 217 | 3.67 | 1.83 | 275
ANae (Me) 3.00 4.00 3.00 4.00 2.00 4.00 2.00 350 | 2.00 | 3.00
Fuiles (Mdn) 2 4 3 4 2 4 2 3 2 2
Andosuy .102 .658 121 741 .834 .850 | 1.204 | 1.007 | 1.167 | 1.152
11M3914 (S.D.)
AULUTUTIY .493 .433 .520 .549 .696 723 | 1449 | 1.014 | 1.362 | 1.326
AL 579 166 | -981 | -.208 | -981 | .716 | -.021 474 | -007 | .349
ALAY -.696 .048 | -285 | -1.055 | 1.232 | .031 -721 | -.155 | -.435 | -.490

visihdloldunundl box-Whisker Falunnugd

Mmnzanlunisldiinseinisnszargvestoya
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(= EANSNET]
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Mdn = 3
0 T T T T 0 . r . .
Tau(iawFuw) Undi( owTan) ITupesamon) dndmanTaw) Su(dawdow Un@iroudow) Femdndau) Undimdnau)
(n) @)
7 7 A
2 2 Mdn = 3
2 6 ® 2 64 ®
4 Mdn = 4 3
5 A 5
Mdn = 2
4 4
Mdn = 2
34 @ 3
Mdn = 4
2 #I 24
Mdn = 3.5
14 Mdn = 2 @ 14
Mdn = 2
0 T - . 0 T T . -
Sih(rawsomw) ﬂnﬂ(namiﬂu) Fiumaniaw) Unfwanon) Fu(riawides) Unfi(fiowiou) Tio(wastow) dndwdadaw)
[G)] )
5 -
=
5 Mdn = 3
» 5
5
4 4 @
3 p'l'i
PEQ
PZE
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@
14 L
Mn = 2 Mdn =3 (& Min Outlier (& Max Outlier
0 T

T
TH(riawsow) unﬂ(nauﬁuu) FTuwantow) Undiwasdow)

@

A7 1 Uil box-Whisker ¥e3dayapiAusenausemuuenuansalunsossuara A
(n) Msvousutonnailediu () ANNAINITALUNTBYNI (A) ANUANTATUNITAAIN
() kagmIUssiliudelilds (1) V0INFNNAGDY LAY NAUATUAN NOUKASETEU
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SEUVDINGUNAGBY UarNguiIng1

29AUsZNBU Xmin Xmas Mdn Pys Pss
U | VAR | AJUAN | INABY | AIUAN | VIAABY | AJUAN | NINABY | AIUAN | VIAABY | ATUAN

A1591994 3.00 3.00 6.00 6.00 | 5.00 4.00 4.00 4.00 5.00 5.00

N3RS 3.00 3.00 6.00 5.00 | 4.00 4.00 4.00 4.00 5.00 5.00

Jonnas

ek

RUERIPEIY] 1.00 3.00 5.00 6.00 | 4.00 4.00 3.75 3.00 5.00 4.00

ASAAIIY 2.00 2.00 6.00 6.00 4.00 3.50 3.00 3.00 5.00 4.00

n1sUTELHY 2.00 1.00 5.00 5.00 | 3.00 3.00 3.00 2.00 4.00 3.75

YolALEN

WA X, = ARG

anuzYRIuNUd box-Whisker ¥03¥8ya
Arnatu1Talunisfnegeliiansugyiulu
9IAUTENOUMUAMNGY WU MaaN13IANTSISEUS naul
naaesiidiuIufidouiidanfisegiuvesnsuuy
ANANDEIILIANTEY TIUATURAE) Jusaseluid
ANNEINN0TUN15E798 AnwaIInsalunsAAIY
9N ITUIULITIUNFUAIVAN A 5, 4 uag 4, 3.5
dudungunaassiaznauaIuAumuany  d1miy
ANENINTIUNTEUNIY ANNEITAIUNITEOUTY
fonnandosiu wazaruannsalunisussidude
TAuds finuinguaiunu uazngunaaesiinsiseg

WA AB 4, 4, 3 MUE9U
dsduazenusena

1. 91nn1IMAdaU Wilcoxon signed rank Lite
NAFRUAULANAIIYDIAITEFIUNDUS HURAT IR
S HUVBINAFUGNTNNTLTEY UagAUEINTalY

N13An0E19IIMTUN I VOINFUNARRINLATUNNS
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WUANYBS 289U 773 (Phanmanee A., 1999) iy
ANudAgvaINITHnHudiSeullgaRUeyyluns
fufiun1seing  Miaduseninenisidouslasende
Usvaumsaivenuies lnswtiuinauddnasiindu

Iadleuywdnvandauianuduiusiulagnss

= o

uanavzlasuanudidedudadionseyirdienuies

v
S Y o

(Leamning by doing) U8NINUNLIBUY

U

lodlona
WAUNTNYENIIINGIANEATAIG LHU N1SLAS 8L
a15adA199dmsun1TNnans N1SASELE1MITUD
wnzidsailaiediy msliiedesdioluiesufiing
A9 LT éﬂaam%ua nioiddnTennuiule
\Pi3eag uenanidinanusuiinveuludusing
U Anansesienal NMIsuRaveurenisldiaesile
wazgunIaldng 9 laggi3euraun1sninauass
uaniearnnisaeudAtanluumsey 9198 U9
Fumeulaidlathe uiidlelesuduusthaniiteuuar

v <

naoundnsalalueg1ed (Infnwi 02) wanannd

U

D=1 v @

Hn@Enwuepududadiulselevdannnsiseulasly
av & v < va a Ay I

WeugrumunisidudiinnuagiBenda wuda
Usglewilunissande ({isew 12) Fadunisdiaes
FIAUINANEAST NUNITULAUDTDAUNUTEWININY
finAnnwiasaliveliladeasy

MHINATAITI9ANLAALTIL U Tunsia

Ay oa a

n1s3euslagldnisidedugiu JuneunfiSoud

Y

AL AR DAINEILITAlUN1TANDE 19l
15000 Ap TumBUN SRR AdOUANNAZIU

mM3swsdeys Mylaseideya warnsaguxa

wennin1sdnfanssunseudnldidedu

§1UTIADAARBINULUIANNITIILDYD9 Wlodkowski

o« U

(as cited in Boonphadung, 2019) Mlunisda

AanssulunisiSeusiusenausie 1) nsdafanssu

v v

N13i3eusinseAumenslyruliseu mensi

q

' o

HiSeun1A101un15398 99Uy n15n13snsnd
UsganSamunldiun1side 2) nssauilesiunasnu

a Y v Y o av ! N
Sews menshivhanddedungy 3) nsuaniudeu



MsEsAnwIFansUsied UN 36 2

Ly

Un 2

UUNBIAY 9 AI8N1TIAR IS BUAANNRFIUNTITY
s eAusTeIsmsunlatgmiteswiu 4) msld

&

A1013 MILNTTRADU WAZEYIBVED ADEAIAINY

G
5¥UINNITIAIUTN¥INISITY wavilalenialu
dnAnudedniy ieatiuayuliiAnnisAniian
FMADUYDIAINIY 5) NMsadisdanszdunierin de
nstdn@nwvniesufiRnIsanee) W ey
Areg1anssuldnes wesalduis Heaujunnis
wzidoaioide WeasUfUuAnisanuiivn
waluladdaam eliifiudieg19aie uay
HaUITEV0I U URNNTAS 9 6) N15UTBIEIU
Maudus arensligiseudnrinmenuidy duaue
HAN1TI3 wazlUTeuisunanTITevesngunuLes

t%

7) A

fungudu o AegTnsunauenttuseuy

Jayaloundu aensagurnanisuiuanisidenas

Hansiseus daeulvideyatounduunindne

Tuvugiinguatuay Seusiufanssuiidy
MsuUsIEEuazUiRNIeTinet Fadunsdne

'
¢ A

Arag1eiiy nisldnaesgansmiiiiofnwidnuyue

o

lassad1evesiiy wson13aiavieaY Jaunnd1sluain

nsufuRnstuIneamansaivdu q Ndninng
EERR umiﬂﬂ‘mﬂswﬂgmimmnwmmam%ﬁﬁ
nsAnIANuduiuseninedulsidnu

aunsninzideyatarniseduneluduseuls

2. YayandiuaiuisalunisAnegied
FATUYINVEINITINNTFEUS VRINFUNAGDI kA
NAUATUAN WUTININTENBVDITBYAAINANT
TunsAnaiuaneg fnsuantasldifuunid Taenns
g198auazasuau wazauansaluniseeusy
fonnasdosfuresngunanes Svaenzuunly
Wesiwudlndil 25 fe 75 irdu usmuamisaly
n1sayuIu admatuisaluni1sialiu uay
AuaunsalunsUsTliudelauds nuinguneaes
f9snzuunluesioudlngd 25 fa 75 ganiinis

AN TeuIuUUUNR FalloNa1sunasnudn

139

AVINENINTATUNNTOUNIU NSRRI UaznTUsEIiY
Talduds dalumiuaiuisalunisdnednad
Fsugailusedvas Jaiaunlalagnssuiunisms

greans n1533e AEnsiuswiwdungy

v v

Wesannidumadianisasundaasulitiseulsasdle

Y

UHURAI18AULEY @9nAa0IAU Puntura &

Yy

Chookhampaeng (2018) anuinnasligideuls

U

asdleufuRmenuies wagnsiujduiusiusening

eXe

Feufugieu Jllsuiugasy arunsadaasy

ANUENsaluNAneg s T ale

Sinthapanon S. (2009) laausiuinislung
WauAuaNsalunisAneg il s alunis
Fanisiseusly 1dud 1) viuugavdsundas
nIzuIuNTaY Mien1slgiseuddiusiulunis

Sew3 wufnssuliAanisimuinisan

dmsulunsideilluununsianisteuiises
d151verndnsiviivenannazdravilauazdnuiu
wssalldluusnandnwuds fissudediiseasiden

mensdavitheteyanssald Fauansdeyadfny

s

mawqwmamwmﬁ%ﬁuq ndeliiudd vz

aa v

ﬁ’]ﬂiU‘LJi TSWWTU‘U WW‘UGIJ‘U@‘UUGHQ@@H dn1s

Wiguisuaaianatianunainsianvesivey wazan

o

AYTiANANANDUBIUTIUNANYIVDINAUAY 7]
Lasunsunuglunisdisia nfeudulidiSouas

Joagluavefusenasuiu ilunsinduliiseu

aa o

mﬂmama‘maaimm”lﬁumiaﬁ‘dmEJ wagnTALETY
Idn@nwAuaimdeyaatnumeadsigg Fadndnudl
lonaladndulalunisidenitunasdeyalaiiniy
Undede wazarusathunlddrsdalunisinuise
1 2) deasulminAnwinisdndulasisnuies 1o

nsidendyniide nssauuigIun1side n1s

VY P21

IILHUNITNARDY VNS susAnTAudasElunIs

Y Y

Aliun13de warlafufduiussiudunislungy

waznieuen sulduniufduiusiuiisoungudy

v

Faou wazdtaowde 1Judu 3) dafon1siFeusng



MIASANBIFEARSUSIIA

L3 LY

U UR 36 avuit 2

=

TodudiSou Inganigludunauni1sinseuninng

Y

a ' '

wuzUIMBIUHURANTIIITEAS 9 UnasAuATIfIg 9
wagdgnsldau 1 nsdududeyalnniiules
Nsa15391n1s Wudu 4) Anlmindnwladilenna
oAUTe FaumsneglunndulunsGeud lnetndnw
IgilonaeAustosud n1sidendamide nns
Feauufgnu n9eseinan1TITelungy nsasy
NANITITY Wazn1sAUTIBTENIeNIIRaUAInLTY
nmsdaueudfe 5) duasulidnAne1inaukuni s
i3 deindunisluduniouiligidouldng
wnunsAnunmsnelinistieviioves Jaounasy

Yy a =]

Hewie ieativayuliiseulianuazideadaly
nsaliuniside Wesannivarenguindecld
w3oaliaufuRnislunsidesiuiu n15119uHUaY

srelianunsavinnuddslaegnaliusyansaw
v
YDLEUBLUL

1. ArseenuuUAINsIINSIFousTisjatiunis
WAILIANHATAUNTIUNY Uag NTRAILLAY
nsUsziiudeldud lesanluauideinuin
ANNENTARINaEANLUTUTIMYRRYAgIN I
ANAANIBUY wagdlriseguiinitesdusznoy
Jun

2, %y’umumiﬁqaﬁuazmaauamﬁgm 13
Fusdeya Nsinszidena uaznsaguna 1u
fumeuditn@nwiilldsunsinnisiouslagliise
Jugnufienuiuingnunsaiaunaiuaunsalunis
Anedeiiliosugraluszavuin Tuniseenuuy
Aanssureluismisituduneusengn uazens
¥msanwdellinduneuladuduneuiidmwane
AMINAIUIANANITalUNSARD YT T
g49an

3. msdendymnisidevesindne sl

= P

Soududdrduladendgmiteauesaula lne

U
v
=

daunsduasligiseulansiuiisanuseasdnig

q

[
W
U
¥
W
Y
1% a -

Seuineunelvigiseufnlymiidenasandesiu

q

AUsTAIANITITeus LavaeunsiansuUsenau

5
Y
Uy n1ITeNgiSeulauautuasnafeaiy

aUsTasAnIsISeuIvisal

AnRNIsuUIZAA

[ 4

YOYDUAN NA.NT.N1YIYU ANNTHE WeLAT.
9101M3 AM31Y 758397 Fugaa Angundu
fnsanandinsanniosiioddeluauided uas
yovauAn 5337 wAusn finsanlduinu

o

WU Ian R il
References

Ar-yuwat S., Sangkamkul C. & Kitreerawutiwong K.
(2019). The effects of problem-based
learning on critical thinking among
baccalaureate nursing students.
Songklanagarind Journal of Nursing. 39(2).
87-97. [in Thail.

Beyer, K. B. (1987). Practical Strategies for the
Teaching of Thinking. Boston: Allyn and

Bacon, Inc.

Boonphadung, S. (2019). The development of
student teachers’ classroom action
research competency using Wlodkowski’s
Motivational approach. Journal of
Education Narasuan University, 21(2), 327-
340. [in Thail.

Ennis. R.H. (1985). A Concept of Critical
Thinking : A Proposed for Research in
Teaching and Education. Rand: Mannally

and Company.

Griffitts, D. C. (1987). The effect of activity —
oriented science instruction on the
development. Dissertation Abstract

International. 1120-A.

140



L3

MsEsANEEansUSieYd TN 36 atun 2

Marasri S. (2019). Developing Critical Thinking Puntura S. & Chookhampaeng S. (2018). The
Skills in the 21st Century. Journal of development of critical thinking by using
MCUNan Review. 3(2), 105-122. [in Thail. problem based learning activity with

Murmnm, A. M. & Kersting, R. C. (1997). Teaching socioscientific issue of genetics changes

critical thinking in social work practice and biotechnology for matthayomsueksa

courses. Journal of Social Work 5 students. Journal of Education,

Education, 33: 75-84. Mahasarakham University. 12(3), 196-206.

[in Thail.
Office of Education Council. (2017). National

Education Plan 2560-2579 B.E.. Bangkok:
Plik wan Graphic Co., Ltd.

Sinthapanon S. (2009). Teaching innovation to
improve the quality of youths. 3 Bangkok :

9119 Technic Printing, [in Thail.
Phanmanee, A. (1999). Psychology of teaching.
Bangkok: Ton Or 1999. [in Thail Watson, G. & Glacer, EM. (1964). Watson-Glaser
Critical Thinking Appraisal Manual. New

Poungjuntaradej N. & Pleankaew P. (2016). Vork - Brace and World Inc.

Factors related to Nursing students’s

critical thinking, Police Nursing College. Wiratchai N. & Wongwanich S. (2007) . Thesis

Journal of The Police Nurses. 8(1), 125- Counseling Guidelines. Bangkok :

135. [in Thail. Chulalongkorn University press. [in Thail.

141



MIASANWIEERSUSIIA

4

U

Y

U 36 atufl 2

o = < ¢ A a o = P a
ﬂ']'iWWU"IUVlL'ﬁﬁlut'J‘ULﬂ'Jﬁ‘VlLwaaﬂLﬁiuﬂﬂUZﬂq§L§EU§luﬁﬂrJisﬂ% 21 1

AAANEAS dmsuinEeuniianunnsamensiteuiseauliseufnyinaudiy

1595 8UaN S ALVINNIANYIALLNYASAENS @ué’i%’mmzﬁ@ummiﬁnm

Development of Webquest Lessons in Mathematics to Enhance

Learning Skills in the 21 Century of Lower Secondary Students with

Learning Disabilities at Kasetsart University Laboratory School, Center for

Educational Research and Development

v
o

wiing Auazenn” Ansns gu1d waziniad wauns

“ USvenuiUnedin anvinviananswagnIsaou I INe1auNYnsEans

CAUINIVENERTUALNITADU UM INGIFBNYATANERS

Namtip Chimsa-ard’, Sitthikorn Sumalee and Wiparat Sangjan™

“Doctor of Philosophy in Curriculum and Instruction, Kasetsart University

UNANED

matoadiiiignuszasdifio 1) Waunou
Aulman 2) Anwimanisidunisoulivimiadt way
3) Wﬁumﬁﬂwmiﬁauﬁuﬂmiwﬁ 21 fegsil
Anwn fe dni3suiifianuunniemianinieud
FsouAnwInouAl 15938 UaISALRINMIING 1A Y
inwasenans guidonagiannnsfinu indesdied
Tlun1539e laun unmSsuduimian wuudseidiu
uniseuiuimaiuazuuulsdiuineenisisously
Ansuil 21 Inensiaaeuinieiielnugnssnnd
nsiaszideyalinisuanuasniud arfesas
Anadsiavadn dudsauumnsgiusazasidou
Wuenuideawan1sidenuin launSeuiuimian
neld URL: https://mathforteach.weebly.com o
Usenaumienuign1siseuidnuag 13 niie usaz
WUITNOUMBYUNII N19891U NTTUIUNT LraT
Seud nsUszdiuna warasunanisiduniseuwiv
waitiniSsuasaiunasiinnual fesesay

o

70 aglusyavAvuly dniSsuaiunsaimuiinuely

™ Division of Curriculum and Instruction, Kasetsart University

142

ARITIYN 21 SAnaynauiuuaziiinnnfanssedu

AIAANERS

Ardfey: unSewiuiaaan sinvenisiseuily

AN 21 TNISUNTANUUNNTBININISISEUS

Abstract

The aims of this research were 1) to
develop the WebQuest lessons 2) to study the
results of the implementation WebQuest
lessons and 3) to develop learning skills in the
21 century. The research targets were lower
secondary students with Learning Disabilities in
Kasetsart University Laboratory School, Center
for Educational Research and Development. The
instruments consisted of the WebQuest lessons,
the assessment form for WebQuest lessons and
form for learning skills in the 21* century. The
tool checks by experts. Frequency Distribution,
Percentage, Arithmetic Mean, and Standard

Deviation were used to analyze the data, and
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the findings were summarized and presented as
an essay. The findings were the WebQuest
lesson under the URL: https://mathforteach.
weebly.com, consisting of 13 learning units.
Each unit consists of an introduction, task,
process, resources, evaluation, and conclusion.
Students were passed the preset criteria of 70%
reaching better level. The students developed

all of the 21 century skills. They were fun and

had a positive attitude towards Mathematics.

Keywords: Webquest Lessons, Learning Skills in
the 21 Century, Students with Learning Disabilities
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Abstract

The purpose of this research was to study
of mathematical problem solving ability on
linear equations with one variable of
mathayomsuksa | students by using bar model
and characteristics of using bar models in

solving mathematical problems

The target group was 40 Mathayomsuksa |
students of one classroom at Sainampeung
School under the Royal Patronage of Princess
Petcharat Rajasuda of the Secondary Area Office
Two in Bangkok, in the second semester of
academic year 2019. The research instruments
consisted of 12 lesson plans on linear equations
with one variable by using bar model, the
mathematical problem solving test on linear

equations with one variable, and journal writing
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forms. Percentage, mean, standard deviation WINAU 30.04 AYLUY TIR1NIN5e8ay 50 (@a1Uu

were used to analyze the quantitative data. The NAFDUNNSANYILAINIR, 2561) LU TIN5

qualitative data were analyzed by using content Uzl UNATZAUUIITALaENITU T UNATZAUTIA

analysis. vosnieulneduauiifeItuadnmansdoudng
The research results showed that the fninnainInsgu uazdsliaunsadisumindu
students had mathematical problem solving ~ U¥Mfigu 9

ability on linear equations with one variable during uaﬂmﬂ‘ﬁﬁﬂﬂﬂisaummﬁmﬁmmiﬁﬂumi

and after learning is higher than criteria 60%.Most

of the students were able to use bar models in

problem solving planning.

Keywords: Bar Model, Mathematical Problem
Solving Ability
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Abstract

This research to 1) study probabilistic
thinking and 2) study learning achievement of
9" grade students in a mathematics PBL
classroom (n = 33). The data were collected
over a period of eight weeks during the second
semester of academic year 2019 by using 1) 8
problem-based-learning  lesson  plans  2)
students’ individual and teamwork assisnments
3) students’ reflection forms 4) teaching
records 5) probabilistic thinking test and 6) a
mathematics achievement test. This research
was concluded by using descriptive statistics
(Mean, Percentage, and Standard deviation) and
Descriptive Analysis. The results of this research
revealed that students had probabilistic
thinking ability at good and very good levels
according to the

probabilistic  thinking

conceptual framework (Jones et al, 1997).
Additionally, on the mathematics achievement
test, most of students (75.75%) had their mean

scores higher than the 60 criteria.

Keywords: Problem - based Learning, Probabilistic
thinking, 9" grade students
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AU 1 STAU2 | S¥AU3 | STAU4 | Asuuu | W1es§iu | udawa
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ANNUzL Y 1 5 10 17 .
3.30 0.85 fUN
(33 AW) (3.03%) (15.15%) | (30.30%) | (51.52%)
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Abstract

The purpose of this classroom action
research were to examine Hands-on Learning
approach with mathematical tasks to develop
the Mathematical creativity of Grade V students
in the topic of fractions and mixed numbers.
The participants were 10 students. This research
acted through three circles of the six Hands-on
Learning process, including 1) introducing,
2) analyzing, 3) operating, 4) concluding, 5)
and 6)

adjusting and applying, evaluating.

Research tools were lesson plans, study

reflective journal, test and learning tasks.

Data were analyzed and verified by using
data triangulation. This research found that the
Hands-on learning approach must use tasks
promoting higher order thinking and focusing on
practicing the activities, which are related to
students' daily life and the social context
because students adapt their own experiences

into the activities. The results also indicated
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that the mathematical creativity of students was
improved in descending order as followed by

fluency, flexibility, and originality.

Keywords: Hands-on Learning Approach,

Mathematical Task, Mathematical Creativity
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Abstract

The purposes of this research were 1) to
develop the English reading ability using SQ3R
method for Grade 5 students 2) to study English
reading behavior using SQ3R method for Grade 5
students 3) to study the opinions of Grade 5
students toward SQ3R method. Target Population
were 10 Grade 5 students who studying in the 2nd
semester academic year 2020 at Bannamsap

School (KaengKrachanAnusorn 1), KaengKrachan:
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Phetchaburi. The instruments of this research
were: the English reading ability lesson plans using
SQ3R method, English reading ability tests,
behavior observation forms and questionnaires
inquiring students’ opinions. The data were
analyzed by mean (X ), standard deviation (S.D.)

and t-test dependent.

The results of the study showed that
1) English reading ability using SQ3R method for
Grade 5 students were significantly higher than
before at the .05 level and the first hypothesis
was accepted that after the method, the

students has an average scores (X = 23.22, S.D.
= 17.78) They were higher than before using
SQ3R method ( 9.44 , SD 11.94). 2) The

English reading behavior using SQ3R method for
Grade 5 students were at excellent level. 3)
The opinions of Grade 5 students towards
English reading using SQ3R method were highly

positive.

Keywords: English Reading Comprehension Ability
the SQ3R Method
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Abstract

This research aimed to 1) investigate the
effects of the football players using smart
ladder and football practice and football
practice program upon Agility. 2) compare the
agility between the treatment group of the
football players using smart ladder and football
practice program and the control group of
football players using football practice program.
The samples included 40 football players of
Kasetsart  University Team, obtained by
purposive sampling. The samples were divided

into 2 groups, i.e., 1) the treatment group of the
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football players using smart ladder and football
practice program; and 2) the control group of
football players using football practice program.
The research instruments included 1) agility
practice program using smart ladder, 2) football
practice program, and 3) agility test (Ilinois
agility run test) and smart ladder test. The
durations of Illinois Agility run test and smart
ladder test were recorded. The data was

analyzed by statistics. One — way analysis of

variance with repeated measures.

1. For the results of agility test in the
treatment group and the control group after 8
week practice, it was found that the two group
were significantly different (p < .05). This implied
that the mean of agility test in the treatment
group reduced more than the mean of the

control group.

2. For the comparison between the
treatment group and the control group by using
IWlinois Agility run test and smart ladder test
after d-week and 8-week practice, it was found
that the two group were significantly different
(p < .05). This implied that the means of agility
test in the treatment group reduced more than

the means of the control group.
Keywords: Smart ladder, Agility
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M19199 1 uansAedeuardiudenuunnsgiuveinmegeumunaetuaaviativenguaiuny ngld

wuunaaay Ilinois Agility Run Test 91nn15MaaeU 3 A3

. LIamaaau Ilinois Agility Run Test (3wl )
NEUAIUAL —
X S.D.
NAADUNDUNISTHA 17.49 1.04
PRINSEN 4 dUaI 16.99 1.00
NRANISHN 8 dUA 16.45 0.95

217M15199 1 hanrnedskazdiuileuy
UINTPIUVVBINITNAFOUAIIUKAGIAAD IO 910
ANSNAFDU 3 ASA LANANISNAFBUAIH NBUNITHA

AR 17.49 Ju7 wazdiuletuuuInggIu

WINAU 1.04 %adn1siln 4 §UA1 AAemnnY
16.99 3w wagdrudeuuuuinsgiusiniu 1.00
PHINISHN 8 AUAY ALRABMINAU16.45 FUNT way

A leauunIASFIUINGY 0.95 AuEIRU

M1999 2 wandAndsuaza B uLIIRSEIUTRIN IRdeUANLAT oA IaThivaIngunnaadlagly

wuuneaey Ilinois Agility Run Test 31nN1INAEDU 3 AT

. LI MAEBY Illinois Agility Run Test ( 3wl )
NGUNARDY -
X S.D.
NAADUNDUNISTHA 17.79 0.93
PRINSEN 4 dUa 16.61 0.77
NaaNISHN 8 dUA 15.63 0.74

1NM15199 2 LEAIANRAYLATAIUD YUY 0.93 Ua9N1SEN 4 dUAY AdewIniU 16.61 U9

UINTFIUVDINITNAABUAIINKAGIAR BTN 970 wazd UL UUNINTFIUNIAY 0.77 na9N15EN
N1INAABY 3 A WRANIINAFRUAIT NounIsHn 8 dUA19 AeAuvinAY 15.63 U1 wavdlu

ANRAEWINAU 17.79 Ju¥ uagdiuleuuuninggiu WeuuuiInggIuviau 0.74 auasu

M990 3 wansAndeuazdlsauunInsIuveINngeunNLATInaesiadhiveinguaiunu Tngld

Julnae 99258y Smart Ladder 3ann1svna@au 3 A5

LINAEDU Smart Ladder Test
NEUAIUAL (Fui)
X S.D.
NAABUNDUNITHN 1.88 0.06
naInsin 4 dan 1.84 0.04
naInsen 8 dUan 1.80 0.05
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91A15797 3 uansA ALz dou wiiu 0.06 w&an1siln & A adewindu 1.84
UINTFIUVDINITNARBUAIINKAGIAR BTN 90 Uit wazdrdeauunInsgIuYinAy 0.04 nds
nsMedaU 3 A% TdnansmedeuRadl deunisiin Ansiln 8 &Un% Aadswiiiu 1.80 Funfl wavdau
ALade Wiy 1.88 Junit uazdrnudenuuannsgiu Deauuanasgiuiniu 0.05 aaddy

M990 4 wandAtnfuaulenuunIgIuTeINIAdeUANLLARIAdasIethivaIngunaaes tnalddulags

992588 Smart Ladder 91nn15vag@au 3 ASY

LIaAgdyU Smart LadderTest
NHUNAADY (3u)

X S.D.

NAFBUNBUNITHN 1.92 0.06

waIN15HN 4 dansi 1.80 0.04

naIN3EN 8 dUan 1.71 0.05
9MNA157 4 uansenadsuazdrudouvu Winfu 0.06 &N siin 4 dUnvt Adeiiiu 1.80
WINTFIVVBINITNAFBUAIIUUAGIAABIIDIT 910 Aurit wazdruidoauuninsgiusiifu 004 nds
nsnaaeu 3 ass lenantsnaaoudisi neunsiin N30 8 §UA% Aadeindy 1.71 3undl was

Anadewiniu 1.92 Junit uardrndenuuannsgiu drudonuunasg iy 0.05 auddu

A13190 5 NMsnadeunuLanaluTeguesniadevesnguatuaklaglduuumaaay IWinois Agility run test

INNTNAFBU 3 ASI NBUNISHN WAINSHN 4 FUA ndanisiln 8 &Uandi

(n=20)
L4 NAgDU NAgDU NAgDU
FIUNIINAEHDU ALRAY . — — — — —
NaUNISHN wadNINn 4 dUan | vwaeniln 8 dUan
ADUNISHA 17.49 -0.503* -1.041*
PRINSEN  ddUa 16.99 -0.538*
NaaNISHN 8dUAN 16.45

* QlydAgneadinszau <.05
1AM 5 WU ASNAABUAIULANAIS ANSENFUANYN 4 haznaInISndUAIA 8 wuln
.05

o w P o

MegrernaiisauLedIndosiadlIneunsin nds feuuansinseeudfgneatiansyiu
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M1319% 6 NsnadeunULANAduTBgueARdsvesngunaaedaglduuunageu Ilinois Agility run

test MNNITNAFBU 3 ASI NBUNISHN MAINISHA 4 FUAY Maan1seln 8 dUmnvi

(n=20)
L NAgDU NAgdY NAgdY
318N1SNAEIU ALRAY . — — - y — —
NUNIIHNN | wasnIln 4 dUan | wasnasin 8dUan
ABUANSHA 17.79 -1.17% -2.15%
PRINSHN AFUA 16.61 -0.98*
PAINSHN 8FUAY 15.63

* fvdvdAgneadanszau <05
INANTNT 6 WUTT NITNAFDUAIIULANF WU AANULANA1seE 1l dyd Ay nsaianTeau
TegUeIANafgANLAIAdedIBIlINBUNTHN .05

PRINSHAFUANYN 4 warnaInIsHNFUA19N 8

A1319il 7 Msvadgeumuuansduneguesnnadevesnguenuaulaglduuunagay Smart Ladder 9103

NAADU 3 ASI NBUNISHN UAINSHN 4 dUANY wagnaansin 8 U

(n=20)
g NagaU NAgaU NagaU
318NNAGDU ALQde . - -
NBUNIIHN “aaN13eN 4 dUay | aen1sen 8 dUm
ADUAISHN 1.88 - - 0.037 * -0.077*
naensin aduani 1.84 - - -0.039*
nasnsin 8dUA 1.80 - - -
* ffudduneedffisesiu <.05
NM15T 7 NINAFDUAIUUANAIIIIEA ASENEUAIT 4 wandensinduanid 8 wudn
YosrnadsaunaaInaesiodls deunisiln nds fianuuanansegaditeddymeadnissiu .05

A15°90 8 NsnadeuAuLaNAluTBgueiLadsvemngunaaetasliuuunnaeutes Smart Ladder 910

ANSNAFBU 3 MY NBUNNSHA MEINISHA 4 FUAY Lasnaaniseiln 8 dUmnvi

(n=20)
L4 nagau nAgau nAgau
F18NIINAEHDU ALRRY . — — — — — ” y
nauUNISHN | BasnIln 4 duai “adINI3in 8 dUnn
ADUNISHA 1.92 - -0.123* -0.206*
PRINSEN ddUAI 1.80 - - -0.083*
NaINISHN 8dUAN 1.71 - - -

o

* fvpdfgneadanszau <05
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YDIANRALANULAAIAADITDILI NBUNISEN NS

ASHNFUATYN 4 wagnaInISHNFUAINT 8 WU

o o = [y

fpnuuansegeitiedAynatAnszau .05

M19199 9 uanansiUSeuisuAAuLAnAsEnIengy tnelduuunaaeau Ilinois Agility run test lugiamnds

ASEN 8 dUavi

nau X S.D. t P
NALNAGDS 15.637 0.741 -0.302* 004
NANAIUAN 16.456 0.958

o

* fvdvdAgneadanszau <05

1ARITNA 9 WU HANITNAFBUAINY

wAAIAA9I8IL VBINqUNAARLATNgUAIUANT

q q

ANULANANN U Ty d1AyN19adAiszay .05

& A i a

HuAe Anadglunimegeuveinguvaass IAade

anasnnitAladslunmaaeuveInguAIuAY

M19199 10 wanansilSeudisuatnnuuansneseninngy Ingldtuladdanses Smart Ladder Tutiands

A58l 8 dUm

nau X S.D. t P
NALNAGDS 1.717 0.057 -5.270% .000
naNAIUAY 1.809 0.051

* AdvdAgneadinszau <05

311A15799 10 WUI1 NANITNAADY
ANULAEIRERIIRIY YaINguUNARBILaYNENAIUAY

L

upnaNAueg1iited1Agyn1sadansediu .05 1uA
Anadglun1snageuvenguvnaslinladeNanas

wnnhaadslunsmegeurenauAIUAN
HaN1339Y

NANISNA@UANUAGRILAadIRI I lneld
wuunageu Illinois Agility run test Tut1999I1aY

nsEn 4 dUansi wuAaasvesiatlunsnageu

v
o

289914 2 nguiuanauwddadiliuand1siueged

U o W aad W

WudrAggneatiansgdu .05 lngnudngunaaesd
ANRAEYRIIaTlUNITNAZOUAAAININAIINGY
AR TutaemdInisin 8 da nuddade

8438 lUN1TNAFRUVRING 2 NaNTUANAILALE]
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ANULANANAUR g TBA Ay n1sadANTzAv .05
lnenudn nauneassdanaisvediailunsnagey

ANAILINNINAUAIUAL

HANISNAFBUAINULAGBILAGAII89L tnely
LUUNAADU The Smart Ladder Test Tua9u091aa
ASHN 4 dUANY NUIALRAEVBINIA I UNITNAADU

YOI 2 nFutuLazdaULAns1aiueEg ity Aty

aada

yaadRszdv .05 Taewuinnguveassdidiaduves
wanlummegeuanawnNINguAIuAN Tudives
wdnsiin 8 dUani wuinAadsvesianlunig
AAB VDI 2 ﬂéjmﬁ?uaﬂamaxﬁmmu,mmsi’mﬁu
aegaditfaddynisadffisedu 05 Taenuii lag
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n15fln 4 Uasiuagvdansin 8 dUn v 9
aenAdeIiy LLUIAAYDS Worasak (2005) Aindna31
Tunsiindeufniazdesdinisiseuiuazindoulae
91fevdnnIsLay T NINIsIngmansnsfuiilel
Ifndeinuruazauaansomasiusisnefigean
puenuesmsluiwiuiazsznniy q wasdot
AlaAsrINguNARDILAENGUMUANTINTIAGEUY
Tnalduuunmasy Ilinois Agility run Test wag
wuunaaeu Julndedanies Smart Ladder 11

=] P '

Wisuisuszninanguaziiiuindinnuwansnsiumsg

'
a

na

' =

[SMRRN

A

9
b

adfo Yo dn siu .05 Fadulunny

YABNANNAABIbASUNISHNALE

q

|
o ' P

AUy AFIUYDINTI

3

Y

lUsunsunnueanlIugiulusinIuaUAdaILAR?
Jedhlagldduladesaaios Smart Ladder finuade
ﬁamammm’qmjumqu‘?ﬁqLi‘]uwammﬂﬂﬁﬂﬂmﬂ
Usunsuanuraniwaaiadhalnelitulafedansey
Smart Ladderﬂy’aﬂfﬂ15Lﬁuw“usuaammmmmmm
Adasunariodhivesnguuaassiudunauiain
msinAuAaDILAaIIBl %L%umiﬂﬂﬁﬁﬂﬁpﬁﬂ
AANTHAILID9AUTENBUTDIAINLAGINGD DD
Faleun n1svhauuszauiuegadivssansamees
szuuszam wasndniienan Uf)fie1Anueeud’
warALEIgeluy n1siinAauadosuadatosla
Aanssunsiinldun Jenselanaduirinauainaosmu
saedsimalasdnsseunsie nsglanenaiedsnia
qqmmé’wﬂiﬂmanwhqqagjﬁuﬁlﬂumiﬂmﬁa
i@suadisnundasindrulesiutaiauinis
MsnuressTUUUsTamLazndueliszay
dUWUSsAU Brown & Ferrigno (2005) vinlsanuisa
wasudiluniuvianisesianssuldfdinans
AUANAAUDITINNIURATNITOONLIIFIUNITHY

YpInaruilaialasuiiAani1aniIsieaounaanali
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5901598101509937 330 15uazRan1anisideud
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YRINWILAALUTLLANFAI0E1UFUVIELNAUDA
Joataduea Wnuea Wnwea winnenie mnmula
widawmuia wuaiusu we watule Wudu fi
Chusak and Palawiwat (1993) fina1131Tu
ASWALUIALT UL FoaAnTaEs0edUsENB UV DS
amnuuAsrdasiadly fueldnisinudssanuiu
89Uz ANE A mvessTULUSEAMUATnaLe
n&swesnduile 1ian UfjiTen Aueaud uay
AMNEL uenaniitdesindedataadiinanseny
AnuAgowAaiadhiliun AnvursUsIwessang
REEET anagtmdniu arailesdn uas
szpznailunisilndey dunansin nsldduleda
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Enhancing Young Children’s Competencies in the Transition Period from

Kindergarten to Elementary School
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Y

Pensri Sawangchareon

Kasetsart University Laboratory School Center for Educational Research and Development
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Abstract

Young children’s competencies refer to

young children’s abilities to do things intuitively

218

at their ages. While competencies of children
from birth to age 5 are developed naturally,
those of first graders are more complicated as
they are mastery skills transferable to other
situations.  The  transition  period  from
kindergarten to elementary grade is thus a big
change for first graders both in classroom

teaching and learning and in  school

environment. To enhance first graders to
develop their competencies in the transition
period smoothly, early childhood and early
elementary schools professionals need to have
knowledge and understanding of how to
organize teaching and learning activities.
Organizing activities and games emphasizing
knowledge transfer, learning by doing, and
continuous practice are suggested to help first
graders and  skills

to develop habits or

competencies.

Keywords: Young children competencies,
Enhancing, Transition period from kindergarten

to elementary school
unin

“@ussau” (competency) uaNNE115A
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Reform (2019) wui1 nsimwdnUguisvesineds
livhisuazfesnunmamnlaildfunisdaaiuogis
winnzaue1vuglaynilunisais@ialuann
Fenulantagiuiluasuuasite (Volatile) lai
WUUOU (Uncertain) @aaududau (Complex) Lay
AauLATe (Ambiguous) nTefiFunindulanga
“VUCA” %30 “VUCA World” nsid@suudasi
Aatuadulszrnsduasugie dumalulad
wazaudunainsvedangalvd vinlduyuddos
USundsudtnisdidudindeliaunsadseiinld
Juegradudnfay nsiAsuuUasesan M
Tandsndn Yrangnisiasuulasszuunsnunly
USZnAAIg 9 AIUUTUNTDIULAAY UTEme TI009013
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Ugurisuiisseiugaudne saufansAnwuenssuy
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