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Developing Higher-Order Thinking Skills of Learners Through Project-Based Learning
Athiwat Arsakit
Independent Researcher
Email: ar0254757@¢gmail.com
Abstract
This research study to (1) examine the development of students’ analytical thinking, synthesis, and
problem-solving skills, and (2) compare students’ higher-order thinking skills before and after the
implementation of project-based learning (PBL). The sample group consisted of 40 upper secondary students
selected through purposive sampling. The research instruments included eight project-based learning lesson
plans and a higher-order thinking skills assessment validated by three experts with a reliability coefficient of
.87. Data were collected over an eight-week period using pre-test and post-test procedures. Descriptive
statistics, including mean and standard deviation, were used to summarize the data, and a paired t-test was
employed to examine the differences between pre-test and post-test scores.
The findings indicated that students demonstrated continuous improvement in analytical thinking,
synthesis, and problem-solving throughout the learning process. Furthermore, post-test scores of higher-
order thinking skills were significantly higher than pre-test scores at the 0.05 level, indicating that PBL is

effective in enhancing students’ higher-order thinking skills.

Keywords: Higher-order thinking skills, project-based learning, Learners
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Abstract

Research Article: Marketing Mix (4 Ps) Factors Influencing the Purchase Decision of Health
Beverages among Consumers in the Bangkok Metropolitan Area, Thailand This research article aims to
examine the levels of personal factors, the marketing mix (4Ps), and the purchase decision-making process
for health beverages among consumers in the Bangkok Metropolitan Area, Thailand. It also seeks to
investigate the effects of the marketing mix (4Ps) on the health beverage repurchase decision-making
process of consumers in the Bangkok Metropolitan Area, Thailand. The population of this study consisted
of consumers who had made decisions to purchase health beverages in the Bangkok Metropolitan Area,
Thailand. The sample size was determined using Taro Yamane’s (1973) formula for an unknown population
size at a 95% confidence level, resulting in a total sample of 400 respondents. The research instrument
used for data collection was a questionnaire. The questionnaire included a screening question asking
whether respondents regularly consume health beverages. If respondents answered “No,” they were not
required to complete the remaining questions. If they answered “Yes,” they proceeded to complete the
full questionnaire.

The results revealed that the product factor had the greatest influence on the purchase decision-
making process, followed by place (distribution channel), price, and promotion, respectively. The analysis
indicated that the marketing mix (4Ps) had a positive and statistically significant effect on consumers’
purchase decisions in the Bangkok Metropolitan Area. Businesses should therefore emphasize product
quality development and extensive distribution coverage to stimulate repeat purchases and build long-

term customer loyalty.

Keywords: Marketing Mix (4Ps), Purchase Decision, Health Beverages
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Abstract
The objectives of this study were to: (1) examine the factors influencing the competitive
advantage of spa businesses in Prachuap Khiri Khan Province, and (2) investigate management processes
affecting the competitive advantage of spa businesses in Prachuap Khiri Khan Province. The study was
based on the management process framework proposed by Bartol and Martin (1997) and the competitive
advantage concept of Porter (1990). The sample consisted of 170 spa business owners and managers in
Prachuap Khiri Khan Province. Data were collected using a questionnaire. The statistical methods employed
for data analysis included frequency, percentage, mean, standard deviation, and multiple regression
analysis.
The results revealed that the overall level of competitive advantage of spa businesses in Prachuap
Khiri Khan Province was high, particularly in terms of differentiation strategy and quick response strategy.
In addition, the overall level of management processes was also high, with leadership showing the highest
mean score. The results of the multiple regression analysis indicated that all four dimensions of
management processes planning, organizing, leading, and controlling had a statistically significant influence
on the competitive advantage of spa businesses at the 0.05 level. Among these factors, leadership exerted
the strongest influence, followed by planning, organizing, and controlling, respectively. The independent
variables were able to explain 55 percent of the variance in competitive advantage. The findings of this
study can serve as a guideline for enhancing management processes in spa businesses in order to

strengthen their competitive advantage and improve their ability to compete sustainably.

Keywords: competitive advantage, management processes, spa businesses, Prachuap Khiri Khan Province
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Aedy 4.51 - 500 vnefe Wiudeogrsnniian
Auade 3.51 - 4.50  vines Wuseeean
Aady 251 - 350  vwnefa Wiusheuiunans
Auadn 151 - 250  vsnef iusetes

Ay 1.00 - 1.50  wanefls wWiuseesdian
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nsiiusIuTudaya

N

[ o '

1. fdeiivtoyasaulatilagld Google From wardwnsluswdglifunguiiesidluanulszneunis

>

o

2. {AdelasunuvasuaunduAunidiuiu 170 adu uaatdundmsgideyaluddudely lned3de

e e

fidumsingideya fuiolud
adanldlunisimszideya

1. A1Au (Frequency) uazen¥asay (Percentage) ldmiuiinsgidadofugiudiuyana Téud o1y
A0UNINNTAUTA TEAUNSANY Uaeseazattun1sudunnu

2 Auade (Mean) wag ANdoauLLmsgIu (Standard Deviation 13 S.D.) I¥dwiuiinsesiszivaes

JadeAunsruiunsanniseazseauvastiaseauanulalseulunswd sy

Aaa

3ldmsliseimnsanasenvam (Multiple Regression) Tun1s3dedadeniiisnswasemnulimuseuly
NsutetuvesginaaU ludminuseaiumAsdus
dyunan1siveuazafiuTena

A3UNaN1339Y

=]

awv o v daa a ' Y o a v @ ad v €
N13798LIDY {jﬁlﬁ]EJV]@JE]‘V]ﬁ‘Wﬁm@ﬂ'J”]@JVL@L‘U'ﬁEJUIUﬂ"IiLLGUQGUUGUENﬁﬁﬂQﬁUW IUQﬂﬂqmﬂigﬂ?UﬂiﬂJuﬁ UNA

I3 o

MIlnseteyamuingusyasinisidedwieluil

=

a ¢ @ sy
Han1TIATEinuIngUssasAden 1
1. wefnwdadeniidndnasennulmuieulunisudituresssfaau Tudwminussaiumsdus

A19199 1 Aefeuazaiulosuunnnsgiuvestadenidnsnasennulalssulunisuvsiuvesgsiaall
(n =170)

ALaae (Mean)

anulaiBeuTunisudedu - ALTBAUUIATEIY (S.D.) SERUANAALIAY
X
1. NANENITATNANULANG 4.41 0.50 N
2. nagnsnisidufihdusuyus 4.12 0.58 un
3. NAYNSLUNIMOUANDINTIALS? 4.35 0.52 N
EietY 4.29 0.46 un

PMNASNNL wanFIHenuI AnulidIeulunisuiaduresgfsauluiminuseauAsdusinesiuet

lusgaunIn (x = 4.29, S.D. = 0.46) wlefiarsaundusediu wuin nagnsnisasaauLanasliAaisgegn

sosauNfe nagnslunsmevausTing waznagnsmaduiihvnudunusn s wandiiuingsiaauili

[ 1%

AudAgiunIsasIsendnuallasN1IneUANIAIINRBINTVRIgNATBE 1T Bad A wlmUTaUlus

o

LUITU
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a3unan1sIeaudingUssasaden 2
WednwinszuumsIansniisvdwaseauliuseuluniswisturesssisauluiminussaiufsdus

M19197 2 NaN1TIATIEdeyarRfuazd LTI ULINATFINYEY NTEUIUNNTIANTS (n = 170)

NILUIUNITIANISG Aady (Mean) Andoauunasgiu (5.D.) seiuauAALiy
1. N9HU (Planning) 4.34 0.53 1A
2. M3990IANNS (Organizing) 4.28 0.55 110
3. 115U (Leading) 4.47 0.48 170
4. n13AuAa (Controlling) 4.22 0.57 1N
ERLY 4.33 0.45 an

as o

NA15°97 2 WU NIBUIUNISIRNSTessAvalTludminusyiuAstusinesaneglussAuuin (x =

A v s

4.33, S.D. = 0.45) Ingaun15UNANRALFIEA TOIAIIAD N1TINUNY NTINBIANTT UATNITAIUAN AUFIGY

[

wandliiiuigumsviseduseneunisgsiaaubinudiAgyiunniey

o

°

wagnsivuafiamslunsaniuny Jail
dutelEsNaTIIANNANN T UNTHYITUYRI09ANS

M1TNIN 3 HENTIATIEVNNDRENYANTBINTEUIUNNTIANITTTBVENaseAuldUTauTunsudst

(n =170)

faudsdase (X) B (A1duuszAnsnnnas) Std. Error Beta (B) t-value Sig. (p-value)
N192790KU (Planning) 0.26 0062 028  4.19 0.000%*
N199M83ANI3 (Organizing) 0.18 0.058 0.19  3.10 0.000**
1511 (Leading) 0.35 0.065 041 538 0.000%*
n13AIuAY (Controlling) 0.14 0.060 0.15 233 0.000**
Al 0.82 0.24 - 342 0.000%*

o

* frldAgynisadanszau 0.05

INA151T 3 FTUIWNTIANIING 4 6 LA N195919URY NM33RBIANTS N5 wagn1sAIuAY TvEwa

'
o o w

seanuldiUssulunsursluresgsivalrludminuseaiuAstuseglitvdAgyneadiinisedu 0.05 1nau lng

ﬂixmumﬁmmiéf’mmiﬁwﬁﬁﬁwaqmm (B = 0.41) 990911AD NIFIUNY (B = 0.28) NMIINDIANT (B =0.19)

q

v
o o

wazn1sauau (B = 0.15) muddiv visil dudsBassaunsaaduisanuuususiuvasnulidiaulunisudaduls
fovay 55 (R? = 0.55)
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aiUsnena

nsfnw1ideies Jadeiddvinadonnuldiuseulunsutsiuvesgstvauludminuszarudidus 4
Fnqusrasdifodnuniedenidvinadennuliuieulunisutstu uaziflofnunszuiunsdansiifidvsnasion
IhuFeulunsudsiuresgsiaath Tasanansnefusenamsideldneelud ofumenanulfiuioulunisutsdy
2045379aU": Han1F3TenuI anulidIeulunsuddiuresgsivautludminuseanuAstusinesauegluseduunn
Taglamesiunagnsnsainsnuuandng waznagnslunisnevausiinnia fwazieuliiiuinguszneunisgsioa
Unlianudidgyiunisasieendnualvesuinig ApnImnIstiuinig kagAuaIunsalun1snevauewoniIy
Foensvesgnéneg1eiuiagit nanmsidefinaniaenadeafiuln@nues Porter (1990) Aind12in ssdnsannInaing
aruldiuTovlunsudstuldannsldnagnsnisadreanuunndig uagn1sneuaussseanImnsuesdui
Wasuwasedemnd uenanil dnvazvesgsiaalndugsiauinsiivesendeusyaunisnivessuuims anu
wlald uarussemiaiuansnanguls Sevinlinagnsnisadiemnuuanandunumdidgsonisad 1sa
fussulunsudsduednsdafu eAusienanszuiunsdnnisidiavsnardennulsusevlunisudadu: nans
AnsesiannoenngNUI nsEUILNTIANTIR 4 ¢1u s nTnausy n13dResdnig math uagmsaduAu 3
dvsnadoanuliiuTeulunisudsduvesssivauludminusznuAitusedeit vddynisadafiszsdy 05 Tae
annsnefvTenaTduldRel:

2.1 msth: nszvaumsdamsiunsidutiefeiifiavinageaarernulfiuioulunsudtu avviouliiiiu
10z v uImvTer Usenaunisgsiaalniunumdrdglunisimuafianig aseusegala uazwaun
Fnennueayaansliannsaliuinisldessdiamunin wan1siseilaonndesiunun@nues Bartol waz Martin
(2003) fiszyimsidumleddyenisuimsiansesdns uasdutladeiviglviesdnsanmnsaususuasuvedu
Ieluanmundoniiudeunas

2.2 MIMawa: n5Rkauiidninadeanulaiuseulunmsudsiulusedivas sesmanannisih wandliiiug
nsimuaLdmuneg nagns wazuuInansandunuiidaay relvgsAsauiamisaldnineinsidogaed
UszdnSam wazanunsanevaussdonisudsiulunainldogiamnzay dsaenndeaiunuifaves Bartol uag
Martin (2003) ﬁmaaﬁﬂmimﬂLLmuLﬂuﬁ;ﬂﬁmﬁuﬁuaaﬂizmumﬁmmiﬁy’qmm

2.3 M33R09ANIT: N15INBIANsHENSnareaulamuTevuluntsudstuluseauliunasiisge avviouds
mwddyesnsinassnthiirwiuiiavey Tnssainsesdng uasnsuszauaunelussinauiogaduszuy
Helinsliinaiulegenuiuwazaisefioelaliuignd suihluganuldivieulunmsudstuluszozem

2.4 m3muAu: msmuauidvinadennliiusulunsudedilusssuiitgaileisuiudadodu widsaadl
todAneada uandifiuinnisinnm nmeaeu wsdssdunanisidunuduisidudenssnvanassm
nslvuInsuazannnesgsiaal il enaidlesnandnunzvesgsiaalniiniuaudanguuaznisuinisuuy

wnzyaaa yilinsaivaudesiiiunsaugluiunslidassunyaains
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AMTINVBIUUVUTIABINITIVY: WUUTIABINTIATIEVNANDENY AN TNBTUIEANULUTUTINYBIAULAIT Y

Tunsuwisiuvesssivat luiminUszadituslifosas 55 uandliifiuinnszuiunsdanmadutadvddnyidema
foauansalunsutsty agnelsfinny §aidadedu q feraidvdnaneruliiuieulunsudetu Jenaslasu
msanwuiindilunidelueunean
Forauauuzdmiunisivgluauian

1. asfnuiadedu 4 Adsnsnadennuldivieulunsudsduiindy: euddelueuannisveisveuiun

ANaa o

nsfnuluatiadedu 9 1wy uinnssunisudnig AuamnsUINs MsasUstaumsaigndn wielulagidvia ve
awdnunivetesdng ilelianansneiuisanuldiuieulunsutsiuvesssfvauildednsnseunguinndeiu

2. msveEnauieguaziuiimsinm: maldeadwislumaiivdiuunguiesns uazveneiufinisfinm
usdminvegiiniedu 4 WewSeudisurnuunnsisvestadeiidvinadernulfiuioulumsudsdu Fsazdae
isAuansalunsesBamanisideluanennty

3. MsIEMTITBTRUAmMAIUAIUNTITBBIUTIM: Msihnsduvaliddnrensaunuinguunly
safunafudeyadaiina asteliidlayuuesmesiusznaumatasuimsgsiaauludednund sty way
anansnesuIenan1sildesediaumneuasdnauBatuy

4. AIANIUNUIMVRIRILUTA UNA19WS 0USU (Mediating/Moderating Variables): s1uidelusuinnaia
finnsanfnuiuusiunans wu anufimelavesgndn uieussansamnisliuins wazdudsuiu 1w vuin

53719 viseUsEauNIalvawuIms Wissueanuduiusseninnssuiunsianisuazanuliuseulunisudeiuld

'
a

2819ANYITIVU

5. AmsiwuuIIasIn1sIdelunaasusmeaifdtuas: n1sAanwnsasaluanatinsauwIAnn1sIu U eI

Y

v
aa o

AenAlan1adAduas 1w N153iAI1eauni1slaseasne (Structural Equation Modeling: SEM) Lt onaaau

ANUFURUSLTIE N TE RIS waziiinauWeiiovawanSIdeludaivnig
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NIWAITINBEANITIEN 21 YaeRlTEUA8N1TIANTIREUIIUUTATINY
oas) deuglieef
undvinisdasy

dlua: aimmy5807@email.com

UNANED

N13ANYITBINTIANTITITBU UUULATIU (Project-Based Learning: PBL) d3nquUszasdiiedinsev
HAYD4 PBL siomsiaunyinuemnissui 21 veiseu nan1sduasizvinudn PBL ddulunisduasunisiauw
inwen1sAniaTzRtazuAlynl ANANES NATIALAZUIRNTIN NTE0aNTLAZAITYINNUSINAUY Yinve AT
Tunsseuimeaueazusegelaniely lugadygyiuseiviuazdeyadiuiuumiaia nsasdleujumate
Pgligissuinanudlandaiauiazaiunsaiinnug luussynaldlaeegralussaniam neil PBL Hrwads
.:4' v o P ) aa ° Yy a o w1 ::4' o =
aussauriiaennfesiunsiseusnaendin vl iSeuaunsausudsionisidsunuasesdeny malulad

waziAswgna wienaduauAluTin nsAinw wagmsvihaulaegiedagu

AdAty: NMsdansiseuiiuulasany, inyeAnlssun 21
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Developing 21st-Century Skills of Learners through Project-Based Learning

Apissara Sangkamaneewong
Independent Scholar

Email: aimmy5807@¢gmail.com

Abstract
This study aims to analyze the effects of Project-Based Learning (PBL) on the development of
21st-century skills among learners. The synthesis findings indicates that PBL enhances critical thinking and
problem-solving, creativity and innovation, communication and collaboration, digital literacy, as well as
self-directed learning and intrinsic motivation. In the era of artificial intelligence and massive information,
hands-on practice enables learners to gain clear understanding and effectively apply knowledge. Moreover,
PBL fosters competencies aligned with lifelong learning, enabling learners to adapt to societal,

technological, and economic changes while creating value in personal life, education, and future careers.

Keywords: Project-Based Learning, 21st-Century Skills
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Unin

Yy ]

nsdnn1siFeusuuulasey (Project-Based Learning: PBL) lutuavnadnnisiFeusisatiuligiFoud
unumdAgylunsaineesdnuislgaueiunsasdieujiiluaniunisalate msdisateya nsAnliaTen
wagnsvhaunfugEu nsvunmatsuidnvas daenndotuuuAnaouansaiifu (Constructivism) vasue
TanufiAntunnuszaunizaing msufduius uasmsasieuAnvesdiFou (fiaun uvuud, 2545) InefFoudls
Wes5uans waluadanunuigainuszaunisalvesmuesiunisddiusnluianssunisdend Tuuives
29AUTENBU PBL Usznauﬁaa%umauﬁwﬁmwmaﬂazms gun msuaywmeanunmsalasafiduiusfuuium
vosiFou mvhewdmdiuduiin msduairanuvdsdoyafinainmais nsasfleufiResaiteadstunu vie
WAANA wagnsavrieunantsSeudiienaunanudiladinlulsrauniseififedu ssdusznoumaiiitisdasia
mﬁaufﬁﬁqﬁuﬁaﬁmﬁﬂmmsﬁmLLasﬁﬂmmﬁmu 4% 91799 Bender (2012) 52U71 PBL 1JukuImianis
Soufiansoiaungifoutsdiuasdanud nssuaunisin waganuannsalunshausudugduldesied
Uszavisam esanngiSeusealidiusiulunsnauny neass uidam wasUsziliunasenules vz Bell (2010)

v
a

#71 PBL ffnenmadlunisduasuinueiisululuamssud 21 lnsameanusuiingeu maieudaenues n1s

' o
¢ I~ aa v =

AAATIZIA NNSFENT WavANARaseEsIA SeduduinveiTnluiensusuiludinugnnda wenani Wu

)

s WzAUs (2550) I¥eRutenseunLIAnTinee 5C TusenoudevinuenisAndugs n1sdeans mssamile ArwAn
a¥asse uazamsssy deuaonndastuvdnnisues PBL Tasnss nanie PBL WalanalifiFouldivinuamani
F1unsyszeTssuanunsaiifianumne vilvgiouamnsadeslssraumsalidiiunsainsesdanmg
Tl wazmwanssausiidfyluanissedi 21 WWedhadiusyaniuna

%
v

nnseduedduansaazuliin msdansiseuduuulassnulusumeddyiiemulidisouinansiseu;
fiAngauazdanuming drunisasdieriads mevieusadugdu msdadiemedt wegnisasfieunaniaiioul
Usenaufundngiudsusydntanauideidlusassatseme il PBL aifuuuimenisSeusiidanmmnyan
ogdsiemswanvinueluamssui 21 susndudenisdsedin o waznsiSeuinaondinlugaiilan

WasukUaeg1959957
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2 VinweAnTsEn 21 dmSudiseuinaaniiin

Y

A o oA v

nssguiluamssen 21 WulvigiSsuanansadiumuazimunuesedwaliies tiesullaiumiiy

£% =

wWaguwUasmsdeny Lesugia wazinalulage1asimsa (World Economic Forum, 2020) iseuisesdivinee

Yy a

vanesuiauayunsiseusnaentin msiivinwemarilliiesgligiseulsrauanudnsananisng uddai

Y

Tianusamdguihiuanuimevedlanasls finvsAnissed 21 fddyaunsanuweandu 4 nquwdn Al

17

1. vnwen15AnYUug (Higher-Order Thinking Skills) N13AATUgIMINefAINaINTAlUNTIATIEN

o

WA wazUssidiuna sadensundymidudoustdaiiineua (Anderson & Krathwohl, 2001; Bloom, 1956)

a

diSeudadlimesudsutayanseanuinnaeuen wideswunsaenuezaudgvedeya AnuANUNLIY
wazth it deelannsadadulaldesndivssaninmluaniunisaifivainuats uenainid msdadugs
HemelifiFouammnsndeulssanuiinuaetio viliAsanudlafiantuarannsaussgndldldas.

2. vinwzmsieansuaznisinausauiy fiSeudoseunsadeasanuan Suiladu wagihauimiuegsd
UszAnBnn (Partnership for 21st Century Skills, 2019) nsvhausanuduinuedfafitisasisanandladaty

wagiu Mmaudledynidaingy wasanusuiinveudenadnssiu nsdeansldddiaiesnisuaniadeu s

v v

ALELNIalunsaenennNAndseulidutla n1sRAaIueg L Inzal wagn1silee gnsldla Liieasna

U
¥

pnusulefiiaUszleviann uenand Minvelfsisadarueiuuagiruadniluuindenisinududivly
depuuazanIuivinnu

3. YinweAuAnaseEsIALaTuInnsIl ANNARaIsETIAfeNTTeNlesruSRuiukNAR e adeEs
Aa ' . v a PP a 1 s a ¥ ' Y] a ' v
MilaAn (Robinson, 2011) iSsuiiliauAnasvassdaiunsafnuennsey astswuwinslug wagyusunufniiili
AnUsglend Anuedilvgteulimismevauewioaniunisaldagtu udausaadrslonalu 9 wasuinnssun
MBUAUBINBAIINABINITVRIFIAN N1sARaTIasTAduaTaT A T ulalud Az A Nansalunaaes

2 £

wwAalnl 9 witgdumadluuimss mszdissussuasnnuduvaniulonalunsSeuiuazsuus

v °

4. vinwehdviauaznisieuiateauas fiseudndudeddinaluladlunisduaiuazdnnistoyasg el
Usg@nBnn (Redecker & Punie, 2017) VinwegRdviauarn1siseusaenuesdigligSoud1fumaininuslangng
A uazaTaUAgY Malduiiemumedliitafisimsiurieduntt wisudinssatnnensdeus Mo
wasUszidiunaanufnnihveswmmesesvaihiaue Mhueiiduiddalunisasenududassnsnnudn wash
TBuannsauiusiiumeluladuazenuslvsl 4 leogsoiiles

sz 4 ndu Idun n1sAndug mafemsuasmsvinnuianiu arwAneadeassduaruinngau uay
finweAdvandoutuniaFeuifenues feidunngruddylumstanndidoulidulFoudnaentin fnvsmeni
LiifsaeligFouaunsadnlauasszgndauildesnadngs urduasuaisauaunsalunisududasenis
WasuuUawosdsay walulad uaziasvgiafisnnda nsinduinuedsndned wasianevaglyigiFouaiunse

Wawpuduazinuelul 4 sdiewalles naensuainauAuazaudsaidluindiuduasnsinulusuen
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3 nadwsN1sEuiuUUlATIUAINITWRINTINYEANTTEN 21

INMIFUATIERWITY WunsIanisiSeusuuulasany (Project-Based Learning: PBL) dikasionis

o v o

Wawinweamssu 21 vesiseulunaneiiu lnvansoasuilumdedAgdl

£

1. pMswaminezn1sAndnseiuaznsuitdn nsvilassnudielidiseudesdiunii Jiasievideya

Mauny wastdenIBuddaviiimunzan SeduadulifiSouaunsafnegeilinaranaziduszuu (Bell, 2010;

Yy a o o

Thomas, 2000) §3n15ANTLATIZRLAZLATYMITLARAINAITVIATIUGe T T suiauinwzn1sdndula n1s

Y

@

Fadrduanudidyuecdlym uwaznmsuiuBnmsuiluauuiun Suluiuguddguesniaduliteuinaentin

o

2. NTWAYIAINAAES19E55A n1sasalasanudalonaliiseuasawnfaly naaes wagesnuuy
HALeE19BasE (Hmelo-Silver, 2004) et msaframasulye q lulassnududidiutgligi3ouiinnisfnuen
nsoU WawAuAR3IEY wasaauumaidgmilidiles venandduasuadsmnutulauasusagdalunis
Boui WosngBsuiunadnivesmuAnnueadugusssy

3. nsdesswasnsiuudin PBL Heimwinusn1sdiea1sseninauana N1319591 N1SKUIUNUIN kaz

Yy a =

ANSURATEURBTIY (Krajcik & Blumenfeld, 2006) nsyineusiuiululasenuaiglinissuiinnisiausiuiunou

U U

o w

AsuAlANuTARE hazn1sUsTauuluanun1aiase Juinwemaniuiadeddnlunisasisanusiuilend

)

UszanSnnuazaud159909nqua1u

4. nsldmaluladadia iseudesruaiideyarudendvia afsuidiaue uazldmaluladineimeuns

v CN ] v '

Foau (Bell, 2010) nsldinaluladfdviagielifiseuaunsadiiisdoyasd1939m57
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