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Promoting tenth-grade students’ metacognition using design-based learning:

A mixed-methods case study
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ABSTRACT

This article presents results of a mixed-methods case study that examined metacognition of six
female tenth-grade students, who were purposefully selected, before and after engaging in design-based
learning activities. The researchers gathered quantitative data using a five-point Likert scale comprising 12
items measuring three aspects of metacognition (i.e., planning, monitoring, and self-regulation). Moreover,

1
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the researchers collected qualitative data by audio recording the students’ verbal interactions during the
learning activities and conducting semi-structured interviews with the students. The researchers analyzed
the quantitative data using statistical methods and then analyzed the qualitative data using a method of
content analysis. The research results revealed that, when considering all three aspects together, the
students did not significantly developed metacognition. However, when considering each aspect of
metacognition separately, the students significantly developed the aspect regarding monitoring their own

learning.

KEYWORDS: Design-based learning, Inclined planes, Metacognition, STEM education
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ABSTRACT

The concept of creating equity in the classroom level or Equitable Classroom is an idea to reduce the
difference in education that starts from the operating point in the classroom. The student will be
encouraged to be interested, not be ignored, and can create a unique identity in the classroom. So that
students can learn meaningfully and develop themselves according to their true potential. This concept
has attracted attention in countries with diverse ethnic populations. But in Thailand, this idea is not very
widespread and has not been supported as it should. However, Equitable Classroom gives all students
access to the appropriate curriculum, learn intense and challenging academic content, promotes effective
interactions between students and teachers and equal status interactions between students, and present
their learning outcomes in a variety of recognized and valued ways. Therefore, teachers are important in
the class level should have a basic understanding of the students' cognitive abilities, get to know each

student individually, able to adjust the curriculum and learning management accordingly as well as to
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create equal participation in the classroom. The teacher role will be reduced classroom gaps and allows
students to learn together without anyone being left behind.

KEYWORDS: Equitable classroom, Learning management, Educational equity
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ABSTRACT
Reading literacy is imperative for global citizenship in the 21* century learning environment as it
contributes to self-improvement and success in life. Unfortunately, Thai EFL students still struggle with
English reading difficulties. This academic article aims to suggest research-based reading instruction starting
from text selection for teaching reading, stages of intensive English reading lessons including pre, while, and
post reading activities. During each stage, struggling readers are equipped with a wide array of effective

reading strategies along with metacognitive awareness which helps them monitor their comprehension and
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actively engage with English reading passage. Consequently, strugsling readers will tumn into strategic

problem-solvers when they encounter reading difficulties.
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mwdanguiluniwideilulaniidaudivouninldlunsiujduiusseninaduniuianssusineg agng
' = sl 44' a 9 1% o i = = -
unsnaadaduusingnisaiilinulalun1wdug (1595353 8undng, 2561) Arganiuzfangad 3adinsasutite
Uszlilunag Inseauaussausnn U wseng wive inguizadsney i n1sAneisie nisAndenyanaldivinemuy

Tunmheanuininiadguazionay Wenisideudundwiaiieinguszasddulainiu deasvuinsgiuliinesidu

TOEIC, TOEFL, IELTS w3ataaauiianitiunisanuiineg lulsewealngladaviueaiiodnssduniwdinguaiuus

v o
v o v

T9papuinANuNlalun1SE UL UNEY AU TRUSEAIRYBIUNAIINLAD LNBLAUBLULMINIINITINNITISEU

q

N13ARUYINYENITEUN BN Wil Wi dpUaIsAMN UM TARUinwE N ulaessimuSeuliinaensly
138U awnsawidayyiifetulaluvae o Tusaqelaluniseiy wazensegdugisouainnisiseuiesu (Leam

U

to read) lugniseuiteiseus (Read to learn) lopeasiusednsam

nsiFeuiiesnuuaznseULieBeus

nseuRenu oz lugauisddaniimiuagideiimininslnaduazdmasionisussagaymnely
ounAnYeaiFu maanngiSeuluguanaiifinnuiuiinveudenseuiunsi3ouresmules (Autonomous learner)
HunsrUILNTeLegsBaTsiie i Fouldulsslenigigaainniseududeidud s fididgesnisasu
finuzeunwsinguiadunszuunsiiveddnatintuidluiasuonduFousgaihiaue lutausnvesnisdou
ilennsenu fi3ousinazuszauiymsingg lunmsnenewaensiarnaumsnesanmudanguligarumngluniw
yosnudadunssviunsianudiladofesninmhegesnanie suldud st nseanides miedn
AmNeesi Mniudeimulugieillngudu lassasusslon leansal anudiiusueatsslonaly
Foru donihn gy pnudilaluiiemanssiidduvesunsuinannissmdsiuasulannumneiser

3 ' 3

anthvtaninluises ) (Angosto, Sanchez et al, 2013) Wisgiseuinnudunglunissruiiunawiiassan

(a8

3

= =2

u JisvudnagldnagnsniseuszauadlaguanasAuszneuluninsinvesuns u 1wy Feises laauddgman

2]

vosdazgavin v1a4 Fannsldnagnsidesenduauisiniussaunsalifuvesiseunngenlosiuanuilniieu

wiovharudlakavasisnnunneaniilen ey fsliu gaeudedldnaisnmsaeuiiotelvissusiunaedlay

'
a

LSUINNUILYDENNATY memia'mﬂa'aﬂLﬂuﬁ”ugmﬁé’nﬁfy%qmiém%ﬁaq (Waawigy Bumsuszin, 2562) Tay
Q’é’mﬁ'ﬁmm&ﬁwmaﬂuﬂwsEhuLLa”aﬁaxamwsaU%’UWﬂai%"Lumsévaé’a gramunzandsléun (Anderson, 1991)
natsmsmuauauesluvaizey nassnseuiildmsatuayulszney naismisnonay natsnisidenlosaay
uaz naisnsvindeaey WelFsuiisurinugnssiunwsangqusgninagSeuiidssrautgmilumssuiudiFou

fanusausuldnagnslunmsenlarznudounnaadausinglunisnad 1

M5 1 ANuANeesEnIgeundUssautymluniseuiudeunannsausuldnagnsiuniseula

Y

Herundeuszautdymlunisdu garunaunsauiuldnagnslunisald

(Struggling readers) (Strategic readers)

wuAugnaadwiiugn (Accuracy) Tun1senu lagns | Lduadiuadsuaalun1ssnu (Fluency) Tneglv

09AIREAUNUIBVDIAANTIAIFBAIINAWSINGY | AMUEIRYTUAIUTINBLaZIRUTZNaUlUN N INTDT
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TuFinwindwesnu dadunsSewiiesiulagld
naisnise1ulnesAvsznevdagdlaniiundn 19
seeanluN5e UL WARANURLNEURIAIANA
mﬂwwmmmaaﬂ% R R R R PR PR

AFNNAINUITUN

uneu Fudunisenuiiadeuilagldnaisniseiuain
TamnundngesAussnaugos awnsausuannusaly
n1581uld Wanimnumnevesdniivinngndu 14

USUNDTIIUNITAIANUTNIBVIANFNA

\un1981u@9dn (ntensive reading) Tnsunsuay
3 ' a = N o’ i v

Wuunegrunegluwuuiseu niailuunaungaou
Avuali fiFeuiusegddaluniserue lanansagu
uneruniinueald liilidmngluniserunazly
ansaweulesnnuikarUseaunsaliivantiglung

Manulaiiaisesnmaseula

Jun1senuuuuniewing (Extensive reading) iseul
wsegslaniglulunisenu ienungruauauaula
anursoeuldlutiionnn sudwanegluniseiu uay
ansaidenlesiuazUssaunsalifinantaslunis

Aanuinlaiiaisesnmaseula

lalaunsausuldnaisluni1senu (Reading Strategies)
Aullioiosoruionidymanetulusynineniseu

1@ vnaunsluniseu lliujduiusiuiliesesiiony

Usunatsniseuldednamunzauiuinguszasduas

ijaL%aﬂﬁéwuLﬁaLLf’ﬁJngﬁLﬁﬂﬂﬁuiuismwmsémlﬁ
fausuazldnaisnsauaunuedunssuiunisen
fufsuiusiuiodesiien wu msnaen nisiino
Funganudenlssvenievudardiu nisaatiuiin

nsaguAu s

gulaglifnnu andundedoyaais (Fake news)
lda@ansanenuezdainaaisainanuandiu ligwnse
JuuszipundAyvesunsu uavldamisadansiye

Joyaanuneuninanuvasdeyanieiula

¢

ANUTTORIAINIY ARFDEAA IASIZALATLYNLYY

o o

JaL7193399nANNAALTY SUUTELHUAAY dATIE

o

[

TOUAVINUNBIUNNINUNAITDYAR19 Y SIUd

Usgiliuanuidetiovestoyals

nsaeuvinuven1seulun1wdingudmsuiseundauiaanutiuig gaeudniiunisaeusugadnty

U

fussuiiotielifseudilaladenionu daiseufagemwiidaeuventiomuwiiulasunvarlilldiaansui

inanusegslanigluvesnuesuenduley (Muchtar, 2019) Asunisimungisouliaunsasuiienisieusla

o w ¥

senuesdndudsddg (Bridges, 2014) manseiuliiiseuludsnlunsenuduanszdrdgveanisasusiunuy

Y

nhwnaleefanAdenaedunidliiiuinniseuwuuninensdmaneimuin1smenvivesiiseu (Jaisook,

2015) Lﬁaqmﬂms’dmuuun%ﬁm’mn‘;lumi%wﬁa;gamqmmﬁﬂmhaiﬁﬁﬂw’l,umsdaaws%ﬂlﬁuﬁﬁﬂwmswmLLaz

vaa o !

n1su@euvedisouRiun1uluie (Rashidi & Piran, 2011) ﬂa'rmamm’mmm Judifivinvennaniwians r{j’

Y

grunilsdetion il fasuazdoseenuuuianssunisasuinugnisserusgrandudifutunou (Instructional
scaffolding) lne@nwLiisiinanFULUUNTARUINYEB1UN 181N wBT WY 505U LYY N1TEURUULTY
wluiied nsaeukuukaniUdeuunuIn JULUUNITARULUY B-SLIM, Active 3P, PPE, KWL-Plus #58 PSQ6R ¥

WALy eAN1AINFULUY PQ3R, SQ45 Uag SQ5R AU (Chatkeaw & Tachom, 2021) uananil ﬁaaumi

VY Yaa oy o

aausagdlaiifnnelusgFeudeliGoululiiddesnniseu (Avid reader) Fsazdsmarserizoulusunnn

Y Y Y
v

mMsianazUuABuNgAnssvesiBsuanmsiSeuiiesulugniseruiieSeudtu uenanmsaeu

U

WiiSeuidnnaisnisenunvanvanguaznseAulvigls serflndusinuemssudenuesesaaueuenduGeunds
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o o

nsAndanung Ui ddudAglun1stisiasuasangfinssua1uana@ (Affective domain) Nfsian1seulu

£

MWINOWVBELTEUMIBLYUTY

NSLENUNBIUNEIDING

Tun1sdnnsiseunisaeuinyensoulunmedinguiu dsdAyuszn1suilafe n1sidenunsu Falaeain

v '
o o = A W

i dasudiulngiinlufilentadienunguesnsgdedduvuissudusaguiidninfiuisneg ladaviduiiiedn

= v

31118 (Commercial textbook) Felidadfe avainuarUsendaiian lnegasulidesdeniardun daden
AnLkUaY SIT0BNKULAINTINLAEARLUURNYTIRLNeNAdaUALINlaveiS e umMenued Wasndinfiudnag

Javhailons uaziaueuuzianssunisaeulindredsaziden ogelsin nislduuuiseudnsagunidrinfurisneg I

Y

Yy a

Farduiile v iFounusangulagiluld (One fits all) duidunandnvesszidouitaouluszuouyuioy

U

(Capitalism-oriented pedagogy) titensdadwiinglildnariilsuniian (Thongrin, 2014) Fslsithaulawagvindlna

o 4

MNTINYT2I1TUVDIITo U UTAUSTIUUAAIANI (Nordin & Eng, 2017) @onAR0IRUIIUITYVDY

o ¥ @

Kanoksilapatham (2016) find1innslduuuiSeuidndminelasdrinfusisidedia Inenanmsidenuinnsaiig
wuuiSsuiduiusiuinusssuviesfuduldnad delviAnnisiSeuisndnvaivosiSouniugfuniswauiney
nMwdangy oils Tullagiu wanedrinfiudliususuuBsudisagulifianumnzaunuudunvesiausssuviodu

WINTU ATl Japudnisinseigisoukazdrsiannuveuresiseulu Uesiuieliunguilidadenuntiu

duaSuaruaulaldivesdiSsunasinmnvinvensenuniuingussasaninunlildegdivsedvgam

araulavessuiitrodomiteudutafofidmaronatanninueniseuuasseduanuiiulalunis
suuvlundinguilesnidlomiigFouaulavilsisoutussgdlalumssiu Snayn lidonne vhliieu
Warnpuwesluginewlugauad (Ideal readers) fianansamenaiuazldusslovinnnseuldnuaiuaulaves
nutos agelafti audulvlildigaeuazidenuneumuanuaulavesdiouluudazau dufufaeuiefod
néninarlunsidenunenilivnganiudFeunnaulusuiFousudaumsuivilifnssumaiounisaouuss
nouszasdfinaly Sunasflunisidenunenlunwifiaesiuaninsowd seenléifuassuszian (Ghahroudi &
Sheikhzaden, 2017) Lo LﬂmﬂumilﬁaﬂimEJﬁﬁmmﬂmﬂQL’%EJu%ﬂﬁmimmﬂﬁﬁwi’m6] lAuA sEAUAIE AL
aula TguszasdlunseruvesdFou anudesnisuasiuaufifuresiBou uay nasllunisdenlnefionsn
nundsinsanantadoingg Wi enuifedestuiiuaudifuvesgiFou evn anuduldlsfiesldmun
Tunseenuuuianssumsdsunsaeuiieliussanuinguszasd (Exploitability) pnsnmangan osdUsznoun

VY ¢l

mwBelgFsuaansadlamumle (Readability) UsunaurdwidigiFeuliduing annumsnzausulaseais

U

voUsrlen nsdduilon auenivesiiun arumuirauluUssinunianisdies anudueglulssnuni

TUUFTIN LAZNITININEIUUIZNDUFINE) VOIFIUY

Nordin waz Siew Eng (2017) 193481309 1sidenuneudmiunsaouinesn1se1un1wdingy laed1i9

Useianuazilenvesunaunnguiiegrdhinnuaula nansitenuimuingiseudiulngvevuna1ununain

Y

v v '
v o Y = N ] A aa 1 a o

Auled faly Jaeuisasiiansandadentazdniomandendviauteasuinueniseunwding wliiulSou

U U

duazidunsdaaiunisenuiieous (il et al, 2018) luudundagudeaselifFouivinuglumsdumdoya

33



CMU Journal of Education, Vol.6 No. 3 2022

fnwrandans uminenaededdud V4 6 adui 3 2565

91nLUTUNTUAUNT (Search engine) AadanafgIfuANLeRvelaya Buduanuindeiieveitoya ey
a1svdAnuedIenenu duasizidoyailaanunamundieiu uway Seuitesdayanliainniseruiionsdeans
wazihiauald

[

uneruluwastoyadAgyfivaelid Fouimuinuenisenulunwidmuneg uideraistunaniui

<

UsyAnsnavean1slideanInais (Authentic materials) lumsitmuvinvenundinguuesisouiewndusiuuy
M3 UsAanaawlasniunirdeduiivelglunisissunsasun wilaense (Berardo, 2006) 1 U398V

Tursinbaevna (2020) Mlddeanmasdlunisimuinuweniwsindasnudnvaglifisouludansasousld

U A a

A18AULDY (Learner autonomy) Wana1nil n1slddeaninasugurlunidideiuilunisasuinugerudvinli

v
P

unissuthaulawagnszauligiSeuesniSeuinwiundu illesndeussianildndidenuazgluvumsldniui

A va = = [

“aInNuaie (Pho-Klang, 2020) tileiieusiufduiusiuizesiieny laeuunerunduiusivaiuaulanaveyly

Y

UuniifSeuduneiazyiligidouinanusiule (Kung, 2019) uazidsuunumannnsiBouiieniseulgnns
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mmwawau%flm E*JEJ’N‘liﬂﬂ mﬂ‘naaammsﬂumiaawﬂwmﬁﬁ,ummwaam ge8lU9IAAUIUTENT LTU A

v
v v Y a o

LANFAINNIIRIUSTTY ﬁ?ﬂWﬁWBWﬂLﬁUIﬂ 'Vi'iEJLL@JLLG]ITLJLL‘UUVL’JE’J’mﬁuVISUUSIJEJu aﬂmmumwﬂﬁmwu“
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ﬁu%’]im’)’m351’1‘19’]@@?1@]‘1‘58@1&@‘14‘?]1]5 auﬂmm‘iumimmmwﬂmuamaﬂlm Naaummiammﬂaummmfmsj

gasunsufidenulély https://readabilityformulas.com/ n¥olduuuUsziiuniiadaniacig (Textbook

aNa v

evaluation checklist) 1 Jusuf (2018) lé’swsm%ﬂummwmaqLaamwmiaumﬂLLUULiaumLiasU%a%ﬂde
HABUAINNTINNTUIUNS WA IZAUTUTEAUNMYIVBELTEU kazuanaNNIsiienuneulagfiasanandade
7149 AIBAINTBUABULAD Haoudidetaanuuuiianssunisaeusinyeaunwsenguliiinnuiiaulalagss

Toguszasdamginssulidanuidiseuazussquanisseuiailaanmsldungundenun

ANAUTUADULAZLUINIINITANNINTTUATTEDUNNWLNITITUNTYIDINE

v v
o A Y

Hapuinweniseruniwdinguaseimihiduddanistuseu dwdnisdnidenuneiu 1wy Jeu

Y

¥ ' '
Yy a | a1 £

Aoy wardnfanssunsseuiinedslviieudnlaleteden $3nIen1sSeuReRNNAnTEIUTEY 81190

U

o

Tdnaisnisemlunisianudilanasisenansedfyveaieseaninandiunliddidyld lnsdunnsieuives

)

=

fidsunnnimaduiidaionviesiaeu msewinuenissrunmdsngulaeitiluudutseeniduauduneu
(Richards, 2015) l¥urtunIeunrumdenneunisenu (Pre-reading) %uﬂﬁﬁ’ﬁmsém (While-reading) was Sumds
11581 (Post-reading) lnsagiiauenisosnuuuianssukaznaisasuinuen1seufiiiudiun (Text-based
reading strategies) LHuANNLE (Meaning focused input) LHUEIULUUAZLEEA (Intensive reading) Lay N15aoU
Vinwen1se1uiionsdeans (CLT) s?}uﬁugmwuﬁﬁﬂLﬁmﬁ’ﬁuLﬂud’suimgiu%uL%Emﬁﬂwnﬁémmm AU TINA
(Hedgcock & Ferris, 2009) wagidugunuuniseudmivgiSeuiifmnaanudunadeazaos waun laszsulug

U

NNS8TULUUNI19US (Extensive reading) lomaluluauian

1. JumssuAUniounauni1seu (Pre-reading)
AR (Prior knowledge) vasiseuiinasonnuidnlaluilenienu diseundwinarudiuigly

ﬂ'13?]’]‘L«!(ﬂUUWIUﬂWH’WaﬂﬂQHﬂ’m’]SﬂWWﬂ’]’111LGU'WG[.’{]L‘L«!’eJLiaﬂ%aﬁutﬂ%ﬁﬂMWUﬂ’NNSLﬂu Tuvued QJL EJ‘lJﬁﬁﬂ’]’]@J”ﬁ’m’]QJ,
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wifasadszaulymlunmsheanudlaiieGeddgudeiumnlidfituanuiiduaslulssiuineidesiv

v '
=1 a1

\en#g1u (Dole, Duffy, Roehler & Pearson, 1991) viafiiiiasainnszuiunisey unseuiunisiuinivids
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Y
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o
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UNA213L389 “4 Reasons Why We Post Selfies” daifuunaimusesulatl Weulng Ryan Maher (2020) Tngas

o

Y uaueIsNIsInNINTIUAIL

o eda 1 & o o
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strategies)
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dounuukanasuunUImMsEnINaeuiugiseu (Reciprocal teaching) Aaunsavinligudeaiu faeg1adnn

Y

WaddguniseunaznsziuauiiuLarauaulavesiTeunaun1TeuUNAUGes “4 Reasons Why We
Post Selfies” L% When was the last selfie you shared on social media?; Why did you take a selfie at that

moment?; Do you know someone who is selfie addict?; Why do people take selfies?, etc.

o eal o

4) gaouthAdwinaininzlulymdmsuviiseulunisianudlauneunasunewiiotisan
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Cowell (2012) loRNWINAYDINTISABUAIANTINBUNITOIUNFINARDANULIAUNBUUTEL NN DA

o

(Narrative text) Wu31 ngudlegrangasuldinarlunisasudrdnineunisasiosusieisnis ianumune

(Definitional), 1¥auleamnunung (Associational) kag 1AIAIUNUIBAINUSUN (Contextual) Finwen1581ULND

o w

A lagandnguigaeubilaldnarasumdnideunisem lneliasuuuasunaassugeniteg1aldedAgmia

0 o

#0R @0nARRINUNWITEVY Mousavian Wag Siahpoosh (2018) AN INAURINITABUAIANYILAZNITITAINILNDUY

nseuseruamsalunseiieaud ladmsulizounwdinguluniwsisssmaridusu wui ngu
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Penunananumngaunawunsutueallldnedissuanely Wewn awiildlunmsieumdnieinseninu
wihla fellu gaeuenlagdesdsunwilunislieleui dwiidminglningas (Student friendly definition) 3o
gnseganstdrdniidminglulselon wzilunisviediteulduinu luunauses “4 Reasons Why We

v
1 [ o Y7

Post Selfies” isnensArdnvinurasiulemdmsugiTou Al

o
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A1519 2 MANImNgINUNANLIE BT “4 Reasons Why We Post Selfies”

Target word Student friendly definition Sentence

exhaustive (adj.) complete, very great, very much While these discussion points deal with
many facts, this is by no means an

exhaustive list.

roll in (phrasal verb) be received in large amounts or in | Once we launch our new product, the
great numbers money will be rolling in.
affinity (n.) a person, thing, idea, etc., for which | You can always find Lisa at the library.

such a natural liking or attraction is | She has a real affinity for reading.

felt

idolize (v.) to admire and respect someone | Paul idolized his father a lot.

very much, often too much

inundated (adj.) being received so many of things | His Facebook fan page was inundated

that you cannot deal with them all. | with questions.

moderation (n.) The avoidance of excess or | Some people say that drinking wine in
extremes, especially in one's | moderation can be good for the heart.

behavior.

= =

mawseuanunsaudiseuluianssuneuniseulunaidnvdisligiseuaunsadenlosnnudinuiuaiug

Tyl aswanudiladeesduamsiumenisaumaslaggaeu vselinszuiunmsding lWunssEauALAn

4 o v

wsan1swanidsulszaunsaigiseuiideritenindeaslaeudely (Pantito, 2020) Arugiun1sgUnm 81U

] v = sala 1 &,

3179 EN1INIAEEAT TIuTaNIsangUasIARUmANInIen1sdentiAninAniasdulgmunlidiSeuld

INANUNINEURIANaUarasiaaulutunaumaly

eafte

2. %uﬂﬁﬁﬁnﬂidﬂu (While-reading)

JulfuRnmsenndunszuiunsidfgluniseu Tnslamzegndiniselunendinge Wesndudy

o

dissudnavUszavdymluseninaniseu Inelgnivaitonailigissuisanuduauuazvieunlaluvue

v
o v =~ v

Wee WA laune 1y (Hedgcock & Ferris, 2009) Ay faeudanaswuzinlvigisousdinnaislunise wag

Y

=p

[ '

Anldnaisasnainluduseuiiionn g luragerudauisniinaisniserunldundegmi (Problem solving
strategies) Ingannawidenuingeuagldnaisananiiunniiga (Nath, 2021) iissnndunaisideulaeianis
ag 198 liladwdvesnrwldlunisyianudilaungiu lidresduaudilanssnudagnes (Literal

comprehension) %58 ANULUlaTdBI0 1 ENTa5UAIN (Inferential comprehension) @17y NstduTuntung

o

LANAIUMLE NITATAIUNUIIIINTINENA LALNITUIAIUNUBVDIAID1989D 9 1Wusu uanandldaiinaisnisenu

'
=

Aldnmsaduanuusznau (Support strategies) FeiTeuaunsadnusuldlunszuiuniseuiennnudila wasiile
& o

Aieuldiseusnadtvartduamnizanusadseynaldnaisniseuduuneiulssnmeingeg emsadanuneuag
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o &

fufduiusiuisesnsuldegiamunzan assiududiieunuszaulymluniseunmuidinguiainazuesiinig
gruduiissnszuiunisaeasianunineanawinilaludednnwmidavindu (Adunyarittigun, 2021) laeann

wigSeunguilinagldisnsudarnuminesen wasllanauiynsuusynss

INUITYVD Adunyarittigun (2021) wag Nath (2021) ﬁﬁﬂmn'ﬁmwﬁﬂiﬁ?ﬂaﬁﬂﬁgmﬂ (Metacognitive

Yy

awareness) lunsyuiuniserudadunaisidrelidissulasanizegadswissundwinanudiuigluniseu

U U

Awdangulaimurinuzanmsiseuiiesulgniseruieseusildegedise@nsaim laen1snseniniids

a

oAl Ui SIS EUANN1T0INTEUUNTARYRINUEY 19UNY UszdiuiasnTivdeunsiiouivosmuledld

a a ¢

@3306 vousTE Lag FueT Auaian, 2560) luiiilfe nsaszuiniineadunaisniTeuvesnues nsuAdgmi

Y
Wwadulunszuvunseuielimiaaudla Sufsruansalun1snAunuLeIsEnI1eN1581U (Self-regulation)
91y nMseudrlulsznuiidldidnla mssrusawanndluniseiu nsmivguanusiluniseiu msseray
auiee n1snengulunsensiieasioudsiianu n1sasisulunimainisesiienu nisldvsundaelunisian

aumneesmd@nifilig mstadulddeninu wienisandudin 1Wudu

AregnanssuluvuufuRniseu

TuduuuRn13e1u 9w19EnfiIog 19Nz UINNTE U B9l 3 Tuseu laln N1391uASINALS (Frist Reading)
N30 IUATINEDY (Re-reading the text) LagAaNIIULUUTAINY (Language focused activities) fail
eavidunsialull

1) faeulvifiSouasileduasanvils lngeafmuanaieuiernlvigiseuidnaiuauiailunseusiuion
Tayaiiodudunnugniesainnisataniiliasesudunsguninuniounaunise1u 9NNSANIY04 Brysbaert
(2019) &dlgvinisanpziugnianusilunmsenlaeiuduausonaifionu 1 il wuiilaends ngudetn
anusnela 238 Assundidmsuunelaeiily uag 260 AveunfidmsuuneulssianiSosuss uinlieny

a (Y < ! I3 = o ! = 59 7 @ < 1Y = <

sanidesdnsanuiiluniseuizanasnie 183 Aveuilaeyszana uidmndewegluiedn Jove viadu
va o v < ' < [J U5 < ! I 4‘ «
Anseunwsinguiunviinasemeanagyiiidnsanusiluniseiuanasdn luunanuizes “4 Reasons Why
We Post Selfies” fidmuiudnsdu 938 A1 datuluniseuassivis gaeusradidnnatlienuliiiu 5 wi andu

D

FaounumauiielifiFsuvusslealanundnueaies niemdeyaanziionsavaeuanudlavesyou
Lﬁmﬁu 19U How many reasons why people share their selfies according to the writer?; What are the specific
purposes for taking selfies that the writer mentioned in the article?; What are social media sites that the
writer mentioned in the article?; How do people feel when they don’t feel loved?, Is the writer in favor of
or against selfie? How do you know that?, etc.

wenndl windaeulduneuusziamizonal (Narative text) fanunsaldnaisnissenuuuuinges (Sofyan

et al, 2019) FadunaiBnseuiiuinvedruuaznisieuduuusiuiie fissundwinanudiungluniseiuay

Y

o
S v v

SAndanudulasudusapllumssmiaduanmssiusiedusenirsandntungy Snnsdanelimannisseuiain
nszUIUN1IeAUTIe MsuaniUdsudeyauazanudniiunslunguuagseninangudndig

2) iegapunilaindiFeudlanmsinveniesisuua Tudusely daeuneunangliigiseusudiassiaes

[
=1

Tnglutuiiduniseruiiviusiun Jsffaeuaunsawdsstunesniludiudes ) TuudazdeniniieWigFouldnsivaeu
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Yy a

rnudlasazinueasdenlulsznuiionsazanvaulyainnssiuaiusn lnedaeuaunsadsmonuielidsou

U

wiiddty syuusziuman mdeanuatvayu vienseduliined1siinsagia Wuiu waslutuneud faou

N

anunsaldinalianisfnesndes (Think aloud) Inelviriseunadmpnielifaeulavnsudymuesiseunfavuly

U

v
o = 19

nszuuMIsu SefalduiBnimmsnasunanudilavesi3ouldisvils uenand daeumssrfiFoulimiiuauies
(Self-regulation) taualuvuz U Uisniseu Tnemsiriuauesiududiunildunaiseddyan FagjiFouazdieg
nszutinglungfinssuniseiuesaues aansamuauALAILazAINszYYesmuoailauAayluvais ety 3
mslimugiunaidniseruiildnisaduayudseneu Tiud nsiudernnuddnyien1sTnduld 1anau vield
Uinnutiudoninu nmsaaduiin nisldwauiunsy nsssuissarnuanliduniwvenues n1sulannumiiy
vi3e nsdousuidedenfiommiuienlosmenios \usu

3) dledaousiulaing Foudladedesiildsudusseiuds daouannsaldfanssuiiuiidan v wu daeu
veuynglifiFeuanddnyt duru vieusgleaiaulaaduayatuiin TWfiFeudunnauaenados (Cohesion)
vea3ositeny laglienaudidon (Cohesive devices) tlovnanuduiudiouloanelulsslon o1fivu Aild
venlamuimiioudu dilldvendidu diiliuenarmuandng dillddusumnevesusslon diltuentadns
vi3e mifldlumsendaegne usu wenaini fasuansasniegiesslennnidesiiouudalilisouuensuiuy
vodlasaainsdoninueiursnm (Text structure) deiinanaguuuy wu Tnssadredomuuuuussens (Descriptive
text structure) laseasetanuLandIfumAn1Tal (Sequence text structure) lassaiadaanuwuudymuas
n13uAlY (Problem-solution text structure) lAsdasnetaauLUUmnLasNg (Cause-effect text structure) 1Ase
A59VBANULUUNSUSBULTIBUANILMIBULAE ALLANATS (Compare/ contrast text structure) [u@u

[

Tudwuifnnseru msaeunadsnisenu (Strategy-based instruction) Tudissuduasslu ielviseu

o

ansathnadslulduitgmndetuluragein waznaitmatuiduinweivsindgisouly (Transferable

reading strategies) lun1svifanssunIseiensvauesingUuszaanie) lusuansealy

v
s

3. YUNAIN1587U (Post-reading)

v
o

Jundenseu iuduneuresnisasUaiszdn

o

o Useifiuwan1siBous wagsesennuiiiliainniseu
Tuganssuiiysanmsduinuensnmdu 1wy invenmsyavievinuensideuionssduligSouldfnuduat
Wandndsaonadesiuuuifinnisiouiuuiianaues (Autonomous leaming) Tudusely azveriausiietis
Aansauludundeniseudel

fegrshansalutumdanissu

1) fasuliifSouaguassdrdyuesFosiienu JuzdunmsasinasuanudilaindiFeuaansadu Ussiiy
ddfayanizesiildsruld (Comprehension check) nefjasuanansumngliiidsudouasulaauddn andhils
Wisuisulssiiuiildaguiuiiiou wagdu faunuiiniSeuesnuminauenthdusey uenand Hapudanunsodu
naufissulnetmualiuosnduilf3suiifssfuntvuansfusians brunanuazgou Tnslfudasnguden
unugfimung (Semantic mapping) SsastelifiFouansnifonlsuazdassidouaufnsuseniiamunves

Sedldegauduszuy MntddiiSausenuniauenintudeu visuanmanuuuuesaussanduiusidusiu
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2) faouvszifiumnuitilavesfiFeunnmsvhuuuiinga Fse1vazfunismeudany wulindelfidonaey
n-An (True or false) visauuLfiniin 3-4 dudenflsiguiu

3) faouysanmsiemigSeuldeuiuinwnswviensdou Tnedosledandmouiulszaumsaivey
J3sundeidudinwiinsedunufnogdinsugia 19y ndsandilieruses 4 Reasons Why We Post
Selfies” udn Tuvsnguléndluiade “Do selfies do more harm and good?” defneiauevzdesinausly
Usziiiuilieafudunsnevesmsaeguieail uaz deduazdedlideyaindralasiiausudyuiifveanisanesy

wail n1slinniii aunBnlunguassesdudeyasisnisenuiufnainuvasne Judunisdaaduniss uees

vy
o £

N9U774 (Extensive reading) silifaauazsadliliaiseuluniswseudimeaunis

Py
N

Winwzanudurinveunuiivsresenlid Soulliinvenisleusasnisyafinduls iesainddeuaiunsai
wwAnUsIngluuneu Adwi dwau Uuselea viedainsWeuluuszyndldiurinuwedug (9133nd duds,
2558) i Haewannsaneumnglifisounn dandvdu wiiedaunanmnufniululssiiuiiieidesiuuneiu

Ingigeulesfiuuszaunsalvaslseuies 1y

- s it true that selfie is considered as a message to the world that says, “Look at me”? Show your
recent selfie you shared on social media. What did you try to communicate to people?

- Can selfie really say something about people’s personality? Do you know someone who is a
selfie addict? In your opinion, can selfie increase happiness and deepen your connections with

others?

4). lugrendnnsunsszuievedlsafndedinudosdafanssunmsdeunisasulugiuuvesula faeu

annsalinisaeuniunulAnieaoundusiiu (Fipped classroom) uu3uldls Fansaoulugunuuiduiy
ﬂizmumiﬁau?@m@%aul,ﬂuquéﬂaw wazduaTuinwen1581U (lbnian, 2019) Faeuauisasauvangligisey
Fumunsilusdeifedeniuiu uasiiauedespmesiivarnuasuasseudiu uenanid mndaouaouly
sefugauAnwiianunsaveumnelvgiSouaiiedodanuiorldlunsdunwalvisisnd visuuvasuaaly
UssiiuiRgteuiielifizouldiinnssuiunsiiideiney Insmafiudeyannnisdunvaiosulavriutesmis
#1499 wielnasdsduuvaeunueeulatluludeailifie uavinauedoyavionanisdrsivanuAniiuniaivie
Javindusenufamnsavhldiguiu
AansaumdsmssrudufanssufiuenanazfuinanudnlavesBouludsildsnuuds dadufanssui
AnliiSouAnageiiin T LLazmmiaﬁmmm'aaamiﬂqjﬁaﬂiimﬁyimmiﬁ’uﬁﬂwmqmmﬁuﬂ WU YINYe
NSNALATINYENITEUATLLLIARNITISEUNITADULUUYTNINTINYE (Integrated-skill instruction) ladnsae 2z
Fuldludenilagtiufiiniaddsuuaegsnniuasnaeanaitu fvemsswladuiinueddenadianudidny

a

wssluineefingdislifisoudniannus wavannsaldussleviananuinliannssutuluiaunueas

@

siugauluusumeneg sdelulueuinn
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unasy

o

TumsiaugSeuliiinueuazanudnglunissrunwdnguiy gaeuiiunumnddgedieds nelu
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A a
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Y
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o
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91U WATUNEINTTE U TasarTun UL aaUAITHOUNATINIT U NATE KA NN T AL UUTELANYDIFIUN

VY o Y

Tudsaeaunsnnisnseniin ey iielrdisounseniniineaiunaisniseruresmulesanunsamiuauies

Y
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ABSTRACT

This research aimed to examine design thinking of 36 sixth grade students learning through the
integrated STEM learning emphasized on engineering design process, which consisted of 5 steps of
Problem Scoping, Idea Generation, Design and Construct, Design Evaluation, and Redesign. A research
instrument was a design thinking ability test about electric circuits produced by the researcher, which
consisted of 5 open-ended questions. By assessing the 3 levels of design thinking in relation to 5
components of design thinking (i.e., Empathize, Define, Ideate, Prototype, and Test), quantitative analysis
and qualitative data was analyzed. The findings revealed that organizing events at the problem scoping
stage with real-life situations that are not complex is the most effective strategy to motivate 58.3% of
students who can “Define” at a high level. Furthermore, encourage design thinking from the perspective
of a maker or inventor, students have design thinking in the component of Empathize and Prototype in
middle level. Furthermore, organizing activities that enable students to think primarily from the
standpoint of makers or inventors provides students with an element of Empathize and Prototype at
middle level. This could be due to the fact that the activity arrangements have yet to represent a
reversible design process that encourages students to think in terms of design thinking in which each

aspect is interconnected.

KEYWORDS: Integrated STEM learning, Engineering Design, Design Thinking
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ABSTRACT

This research project was aimed to analyze the relationship between Beliefs on
Mathematical Problem Solving and Ideas on Mathematics Teaching of Pre- service Mathematics Teachers.
The study employed mixed method. The main data collected by a questionnaire and interviewing. The 109
from 134 of year 1-5 preservice students in mathematics, Faculty of Education, Chiang Mai University, 2019
academic year were a voluntary sample group. The data was analyzed statistically by using Frequency,
Percentage, Average, Standard Deviation, Independent sample t - test, and Pearson Product Moment
Correlation. The qualitative data analyzed by content analysis.

The research revealed that mathematics pre-service teachers’ belief on mathematical problem
solving has a relationship in the same way with idea of teaching mathematics at the significance level of
.05. The result showed that mathematics pre-service teachers’ belief has related with idea of teaching
mathematics strongly. Moreover, the study indicated that mathematics teacher preparation program should
be nurture belief about contemporary aspects of mathematical problem solving in order to help them for

changing and develop their own classroom teaching in the future.

KEYWORDS : Mathematical problem solving, Belief of pre-service mathematics teacher, Ideas on teaching

mathematics through problem solving, Mathematics teacher preparation program
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ABSTRACT

The purposes of this research were to compare social studies learning achievement and
problem solving ability of students with pretest—posttest using inquiry approach and social constructivism.
The teaching approach were 3 steps; Engage, Do, and Expand. The samples were 40 mathayomsuksa two
students in 2021 academic year at Chumchonbanangvean School in Chonburi province. They were cluster
sampling. The research instruments consisted of inquiry approach and social constructivism lesson plans
of social studies module 3 Economic, the social studies learning achievement test and the problem
solving abilities test. The statistics for data analysis were percentage, mean, standard deviation, and
dependent sample t-test.

The research findings were as follow: 1) students’ social studies learning achievement after using
inquiry approach and social constructivism were higher significantly than before at the .05 level and
2) students’ problem solving ability after using inquiry approach and social constructivism were higher

significantly than before at the .05 level.

KEYWORDS: Inquiry approach, Social constructivism, Social studies achievement, Problem solving ability
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\udimuaunmauoa Ainseinaiiezldsu wagdeaduladoniume oAz uidameanudaudaieiu
wisugnalutagiuld (umen fvsuaslne, 2525)
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Tt %ummm%a;&auawﬁﬂgm Gﬂgumﬁaﬂﬁﬁ’a “ﬁzuﬁmﬂiw‘hfi’fagaLLaxa%Nﬁ']a%msJ uaztUIATIE
nszUIUNITAvAeU wion1siSaun1saeuduaeunuu 5E fiiaualag Bybee, Taylor, Gardner, Scotter, Powell,
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ABSTRACT

The purposes of this quasi-experimental research were 1) to compare the English vocabulary
memorizing achievement of grade 7 students before and after using memory strategies in teaching and 2)
to study the satisfaction of grade 7 students on using memory strategies to improve English vocabulary.
The population for this study was 14 students in grade 7 at Matthayom Wat Benchamabophit School, in
the second semester of the academic year 2021. The target group was selected from purposive sampling.
The research instruments were as follows: 1.) six English language learning lesson plans, 2.) English
vocabulary-memorizing ability test for 20 questions, and 3.) the questionnaire on the student's satisfaction
on using memory strategies. Mean, standard deviation, and the difference value of pre-test and post-test
were used to analyze the data. The finding showed that the English vocabulary memorizing achievement
of grade 7 after using memory strategies in teaching was higher than before. Students were satisfied with
their learning by using memory strategies to improve their English vocabulary-memorizing ability at the high

level.

KEYWORDS: English vocabulary memorizing ability, Memory strategies, Satisfaction
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ABSTRACT

Scientific explanation is necessary for students to engage in scientific inquiry and answer the
questions that how and why the phenomenon occurred. Moreover, scientists often use scientific model to
explain phenomena or abstracts easily. The purposes of this research were to develop students’ scientific
explanation ability, constructing scientific model ability, and study relationship between students’
constructing scientific model ability and scientific explanation ability in electrochemistry. The participants
were 32 grade 11" students derived from purposive sampling. This research was conducted via mixed
method. Research instruments were composed of 1) lesson plans 2) scientific explanation ability tests in
topics of electrochemistry 3) constructing scientific model ability sheets in topics of electrochemistry 4)
semi-structured Interview and 5) reflective journal. Descriptive statistics, e.g. percentage, Wilcoxon Test and
Pearson Correlation analyze data. It was found that students’ scientific explanation after learning in all
topics was higher than before learning at .05 level of significance. The ability in construction of modified
scientific model of students in all topics was higher than initial constructing scientific model ability at .05
level of significance. And student’s constructing scientific model ability was positively correlated in low-
moderate level with scientific explanations ability in redox reaction and electroplating cell. On the other
hand, students’ constructing scientific model was trivial negative correlated with the students’ scientific

explanation ability in galvanic cell.

KEYWORDS: Scientific explanation, Scientific model, Model-based inquiry
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ABSTRACT
The purposes of this research were (1) to study the DIY plant tissue culture: STEM activities to
develop problem solving skills of Lower Secondary School Students and (2) to study the DIY plant tissue
culture: STEM activities to develop critical thinking of Lower Secondary School Students. The sample group

of this study was 28 recruited by purposive sampling grade 7 students of educational opportunity extension
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school in Chiang Mai Province, during the second semester of academic years 2021. The instruments used
in this study were lesson plans on the topic of DIY Plant Tissue Culture 4 lesson plans for 12 hours, problem
solving skills test and critical thinking test. The data were analyzed in terms of mean, standard deviation,
percentage and then compared with the criteria to interpret the quality level results. Research findings were
as follows (1) Students taught through DIY plant tissue culture: STEM activities to develop problem solving
skills of mean 16.32, percentage 81.61, excellent quality level (2) Students taught through DIY plant tissue
culture: STEM activities to develop critical thinking of mean 22.04, percentage 73.45, good quality level.

KEYWORDS: Plant Tissue Culture, DIY, STEM Education, Problem Solving Skills, Critical Thinking
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ABSTRACT

The purpose of this study was to create plans to organize the learning experience and study the
science skills of young children before and after the learning experience that integrate the engineering

design process. The target population was 19 children who study in kindergarten 3 (5-6 years old), semester
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2 of the academic year 2021, at Watlambua School Saraburi Primary Educational Service Area Office 2. The
instruments used in this study were: 1) Plans physic subject matter learming experience provision using the
engineering design process. 2) Pre and post experiment of science skills assessment form. 3) Weekly science
skills assessment form. The statistics used to analyze data consists of mean, standard deviation, difference,
and qualitative data analyzed by content analysis. The result of the study concludes that mean scores
overall and in each aspect of science skills post-experiment were higher than pre-experiment. Mean scores
overall of science skills were at a good level ([4=3.06, O = 0.84). Mean scores rank among the highest in
observation, measurement, and forecasting. Communication was at a fair level. The results of observation
and recording of behavior during the experience found that; 1) Observation skill, they used a variety of
senses. 2) Measurement skill, they used non-standard measuring tools and told the value obtained from
the measurement. 3) Forecasting skill, they applied knowledge of observations and measurements to
predict answers. 4) Communication, they described the work created rationally.

KEYWORDS: Physic Subject, Engineering Design Process, Science Skills, Young Children
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