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1.1 F01309 (Mmwlve) msimwlusunsunmsteusidagnatinmansiioduasuailyg)

vosinFeutuiseudnmnaudu
1.2 JomnuruRnraumsvhianssuduaSumazaiuayunTite
1) sA.A5.0miEe Medyad (Hntlasang)
mhonuiidin asfnwmans aniverdodudm
NBLAUINIANT 081-035-7372 E-mail duanghathai.k@cmu.ac.th
2) wewitag Wendnn
mhsnuiidaia Tsadeuuasassd duinnuaeiiuiinfinudsenfnuuasaisse
wUNeaUINIANY 090-148-3485 E-mail phongwasu.n@nssc.ac.th
3) g WInuaIssn
mhsuiidate lsadeudnsmhanms Smdadimu dwincuniuiinisfinwiiceafin
aa dmu
neavInsANy 087-788-0435 E-mail supatpong p@chakkham.ac.th

@

4) wwinne AN
whuuiidata lsadowsuindy Sminawa dninnueeiiufinisdnwissufnw
a9 ana
nuLavInsANY 088-680-7432 E-mail rakkor sir@woranari.ac.th
1.3 sulszanuuagszeriaMaviAanssuduaiuwaratuayunsivy

I§3UsUUsTINQ Usedndeuusean w.a. 2565 SuUsyanafilasu 1,328,533 U

S2ELIAT Aane 1 NUBNEY 2565 fa 31 8annAu 2566



A

2. aguunufanssy (Weunwsaulasansludnuazdauaznzinianaunsaldlunisieunsle)
o W o o _a 1 a o a
2.1 anuaAguaznanvaslymlumsinnanssudaaiunazatiuayuive

Tanwianisisougluanissei 21 Fadugauianaluladuazuinnssuiidaiiudami

1 1 3 o 5 ot Jﬁf o [ - = = . 1 I
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(A158d Wiy, 2556) B3luninuu asdnsiieausuiiswaznsHmuImMATYEAY (OECD, 2019)
Aflandnvialannia 38 Yszweldnanis nseusuifnveinisnwiuazineedAglusuianiiany
dwsud A 2030 Tienug vinwe uwasiimuafazduesdusenaviifinnudoulosuazduiusiu
lunisasianssauevionuaInsavoriseu laentdduinueidndunumeyinueniseitygy,

(Meta-cognitive Skills)

deRnsananuinuamnsansadamanivesdnidoulne wuindsldiiesweneants
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wiluseduainauazseiund dadadenidsiiddgi i sadestunadugninsadamaniude

mavszauanudnislumseuiedinmans fis aAldeya (Metacognition) (Schoenfeld, 2016)

uenaniitsTeluseiulisendnwinaudu (ergUsvana 13-15 1) falddndutemideise
104370 feldinduiedngm (Critical Period) il aaaninisuiuwasun1saniudines1auin
wedinndsuntadugiuna q ideadumedinginie esuel feusazadiyan Judiete
Sudurestn@iniiFenldindunmssuiiassvedin iuteisvedenauaznsdeuudasiise
asunslaladufivme (UNICEF, 2021) fafunisiitnissulugaefedlisumswaumiod uasy
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fianwaunsadueddygeylussduaoutiern wiuldaniansussdiulussdvana Wy nns
NAEdU PISA (Programme for International Student Assessment) Tul a.a. 2018 Arunisundgm
wuvusauie JefimnuaenndesiunginssunisiieAtyy vesiniSou Idun n1ssiusinaised
Aendasiudgm maiausdgmnseuiudsiiAedesduiusfutigmiluguuuus 4 nsAnna
gsAsiiauAdav nmsddunsmunagns wasmslinadeunduiils 9nnsvihmunagnslu
sewiamsuidym Tesazuuurenindeulneluduiiniadsdinitdedeves OECD (@am,

2565)
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(19U Koskinen & Pitkaniemi, 2022; Tabrizi & Rodeout, 2017)
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\BAaNIN (Mixed Methods)
2.2 IguszasAvasnmainnInssudusiuuazaiuayunsIde

1. Anwanmuazdszdiuanudosmsinduieatunsdeionssumsiioudidegnlutusoy

ARamansuagnsauasueivyveninSsutudssufnwinounu

2. Wiawmnlusunsumsileufidagnadinmansiieduaiuaieyg v asinGoutuiseudng

AOUAU

3. wadnwinanislelusunsunisisouiidgnadaansiioduasuaivygrvasin oy

JUISHURNYINDUNU

4. W aUsuuTalusunsunsiseusdesnaamians i ed alued Uy rveninis oy

Puiiseufnwinounu
2.3 Fmeinnanssududiuuazatuayunsivy

ANTUNMTITen N IngUIzaIRveINITIens 4 1o Tneanansowusladu 4 seey Assvaziden
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szuzdl 1 AnwanmuazUsuifiunanudaenisinidu neatunisdananssunisieudiBegn

aainAansuaznsdaasus Ay vestiniFsurulssufnunaudy

1.1 n&1nmsiiengiasduaseiienasfinuiuuifn noud warauiseiiieades
LLaw'hmiﬁus’]’uimaa%’wmii“ﬂaﬁ{]fu:ywmﬁ’m%‘au*ﬁguﬂ’ﬁamﬁﬂmmauﬁu (Confirmation Factor
Analysis: CFA) w3 laadumsiiutayainuuudeuniuanimuazauseanisdndulunsinnis
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(45 Tsaiew) Frwaudsyanm 150 lagisn1sduegnsiteuuutdugi (Stratified Random Sampling)

FIUIUFIDEN 99 AY

1.2 msifivtiayasnnuuvasuaiuaninuazaltufesnistndulunismsduaiueiveyn
veuiniuu @miuinitou) nndszrnsuniieutudissufnwinousnu lulsadsudsiadiinaue
wuinsAnwiiseudnwane dmpu (@5 1sadeu) Usernsinau 16,807 au laeinmisguatisdne

wuutull (Stratified Random Sampling) MuIUAIBENN 343 AY

1.3 msiiudayadnnisdunivalivssmand Wenduanimuazanusioinssndulunisdnnis
Wouglgnadamanikaznisduaiueddygyrvesinieu laen1sidensuuaizasmaudauly

YIUSEAUMTAILALMINNIUNITYINY dazav T RdusansAne 97u7u 9 vinu

wudusuresawdssnsindulumsdauatueitygriivssdulaeagandudu 1-8 fie 1)
msasedeuAnnmanudile 2) anugiudeuly 3) nagnsmsudludaunwses 4) Augeu
Tain9se 5) maUszidiuna 6) Nnagnslun1sdanstaya 7) N1TINUNY kaY 8) AINFAUNTTUIUNIS
(PNI__ =0.30,0.28,0.26,0.25, 0.24, 0.24, 0.23, 0.22 sudéu)

Susuresnudesnssuiulunsduaiueftugmenindoulutudeundnemaniiivsadu
Tnenieulusydu 8 Susuldwed fio 1) mnuiFudertanss 2) memauny 3) auiFudeouls
4) N1395219d8UAANINAMYTLY 5) N13UTTIURE 6) nagnslun1sTan1steya 7) AN AU
AILUIUNTT Uag 8) ﬂaq"ném‘uu’ﬂ‘uﬁaumwim (PNI =0.174,0.166, 0.168, 0.158, 0.156, 0.142,
0.130, 0.117)
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2) auganudeuly 3) M3nuay 4) nsaTvaeuiinnuaudila 5) nsusiliung 6) nagns

Tun1sdamsteya 7) Anugifeniunszuiuns uae 8) nagnsnisunludeunnses
szugi 2 e lusunsunsiFeuiigegnatinaans

2.1 fflunssldsunsus lneddeyarudesmsindusasdeagumsfunuiildainssesi
1 unlglunisadnelusunsus waanisiiudeyavinuuudeunuanumgauvedlusunsu Judu

WUV UMNAIAMTALN IS IEUYZANMA 5 52U (Likert Scale) Tnegilienyisy 3 vinu

2.2 M3 Try Out ia3asile (IUsunsum) AuajHauguyuatinmanifiotatalng 1 viwu uay
unFsuioaaling uu 18 Au Nlanuameafiunguilvneievlaveazuineanulaseasng

a9lUswnIu
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U731 NareINTUsEuANMINZ ALY lU LAY Tneldenyigdiuiu 3 vinu wudn
fianuminganunandwniiga navsaduldun 1) ssdussnaunazainsanedlusunys
fAauegysEndng 4.00-5.00 2) WNUN1SIARINTTUNISITEUIVRININTIUNG 6 AINTTL LAnndeet

J¥WIN 4.00-5.00 wae 3) myduasueityywewiniieu IAnedeagsening 3.33-5.00

lngansoagulaseasnsveslusunsum e 1) ndnnsuagiveaa: OECD (2019) lana1ais
nsAnwuavyinwelusuianndndudmivl a.a. 2030 1Imilslunate 9 vinveRsulu fe Winwy
nanueiidaygy (Meta-cognitive Skills) Fauiunmsiseuiiidedensiaueiyyivesinseu

e,

A9 N938UITITN AnzITeTaulariagiaulusunsumaiouiidagnadamansiioduasy

u
i

afUgygrresdniFsududseufnwinoudu 2) Yy mune: i odias uaAvyyveninisey
Tulseufinwmeuduinunmaieudifenadamans 3) Snvazvodlusunsun: Wunisdafansea
masouglugayuadeaianddmsuinissudussoud nvineudy 2 a1 (100 uri)/ads
F1uu 6 Aanssu asldmadeudidsgniisdestuaszanassunadous: Swouwariivede (4
fanssy) mMslawaziswiadn (1 Avnssw) abfuazanuinazdu (1fanssw) WAmadamanslusyeu
Tseufnwineudu 4) msdndendidrsmlusunsun: agiaulsaouyuyuadnmanidmiuiniSou
Fusisendnwmeuduredsuiou warinSoutuiseuAnumeuduiiauliatasSouguyuadamans
valsadou 5) ssrusenauradlusunsu: uiasianssuilesdusenau Ae Tenanssu ansvdfny/
mwAnTIUEen YeUsTasmsiieuy lassaiuianssunisieus de/gunsal wumamsinnauas
Usziiura 6) 33nsdnianseu: InsisoudidegniivannaneiedwadueAdyyrvesinbey
Tnenseunuanvesmanmslumsi3ouiidsgnlunsdnfionssuusuain Fink (2013) finiuujuiug
ﬂmﬂﬁﬂﬁﬁ’ﬁﬁﬂﬂﬁ Ao WTgy (Encounter) 9098 (Engage) hazaznoufn (Reflect) uag 7) N3
Usailuwavedlusunsus: deuwasndadanonssulduuuineidgavenindeusyiutuieudne

mous seminamsdnnanssuldlunuies lunungu waswuvagyioudn
szagil 3 nsAnwnan1sIglusuNTu

3.1 nssfiutayansukasndenisvaasdddlusunsus anwuuineddygrdmivinbou
Fuilssud nwimaudy (One Group Pretest-posttest) LagIiAs1zviA1avdUszd@nina (1)
yaslusunsus tneAduusyans sanwesnseuuia (Cronbach’s Alpha Coefficient) 1a9uuuia
aAdgyqrdmsuinisunneunasndniou wuin fandu 0.923 wag 0.974 muddu Jemanis
WIHUMBUAZLUUNRIUINITNOURATIEA (Pretest-posttest) N15IANINTINVBILUTHATU AU
ngudmune wudt lunmmueddygrvesineulianunmimnau Fanudmdsannisld
TUsunsu dnissutiazuuunouisey Ao 189.037 AzUN UAZLUUNENIEY AD 220.370 AZWU 1508

ALVDINNUNMINLNAD +31.33 warilimayiuseanduavadlusensus dawvniu 0.4415
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3.2 nsifivteyaszninnisvaaesldlusunsus laeveassdldlusunsu Tuguyuadinaansvos
ayfaoundinmaniseiuisendne 1 au FudunililurusideuasinguiniFeudulisondnm
pousufiaulesruguuadnmans S1uau 27 au (1 %e9) Tasnaiildlunisdudunsionssy q ae
2 MU (100 wiid) $1uau 6 Anssu wadldwuudunetuSoudaduuuudanmnasdulseuue 5
58U (Likert Scale) (Axuuu 0 f4 4) Tnsangl 39891uru 3 Au lagnsrsasuaud aifu

a

YoM IdunAlaeNIIMIANNTRIUTENINE AR (Inter-rater Reliability: IRR) fiAnviniiu 0.7468

ﬂ.)’ 4) I 6‘: 3 = LY = alen 1 as i =4 =

MalinuTamsinluns 3 Tuneurenisiseusiden Usinguanisujudegluseauatsiuin
Matinu Tuduwdsy Tuande waztuagyioudn danadevosszaudunnaglunusiafafuin
dmsudsziaunsdaaiueftygyr eianssuduaiuauiifeadunisiAauazianssuduasy

nsMmiunszan dAAnadevasssivdnnneglussiunelifeseaud
szah 4 nsUSuUIUsunsum

4.1 maiivdeyavinwuvdsunuauAniuinbeu funquit e S 27 Au nuin
tniFeudningfsedumuAniiuagluseduanniigalunngdornu Tnedefowifazuuuiads
yessEAUANARiLEIEn 3 Suduusnde 1) AsiABnsUssdiumsBeuivesinFouiivarnvany Loy
mevihlunuden mavilunungy 2) AnssudauaiumsimlumsAnisiunis Ussdiunanuvie
Fmevhawildsueumnenduaieduianaa uaz 3) dnFeuldasievhnae Tnefazuuunds
Wu 4.57, 4.57, uay 4.53 muddiv

4.2 mafivdeyavnnsaunungages (Focus Group) $1Wau 9 AU (1A 3 NA18 3 88U 3)

waveInsdunwaitiniSsunguesiiussifumiuAniuvesinisuiifienisdafanssy
yedlusunsu FemuAniuisaiuAanssus wuin Aanssusianuayn uauls dnsldasiier
Ivihanauduity Fudninsdnayn msrzdaaime 16de Wdusy Ténaum Iihauduit
wazapInnaafanssusanludn indiunanvsuesindlddasddAnuiniagid nayn linsen
gaudildnauny dwmiuidngeu veumzimademns Iivihauduioudungy 1dAnTnse
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semAneusmiu wagludiuvesnisasvioufin agiaeulansyaulmindeuldfauazmudszlov
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4.4 Tarauawurnsiilusunsuslulduasnmsuiuugalusunsu

dwiuteiausuuy lunwsiudmiumsaaunsiseugidagniia 3 4u e 1. Juwdny: A3N1S
o v i o & o P & o oo a &
iausanunsaidgwinazianssumsiideUsenauilodosndoulosdisiunSsusazidoninig
ANAFARS WSEUUNAUNULT BLALAIANISAARNBY L389aIRUAIINENNINENaLE DA TVUIATILALNYEN
fvuaviatlusiaztunsulidaau 2. duande: nsequliindeuiuiennuddglunisnua wee
uanaeazidenlunsnaunuidaay nsraulminGeulidiusiu 3. Ju azviouda: MinSeusivse

watin/Asmy/nagnsilglunisihianssy asenszauliiniieusanseavidennisasyiou

dwsunsusuunalusunsu deazidendail 1) msdmuanamdaaudmiviansluudiag
Junou wslingiaauaansaivuanaivangauiuiuiou 2) maiudamaiusasian1anisn
AmauveinEsulinTaunquLardauNINBITy 3) nssvyAmauinnAnvaslymluudazianssy

. 4’ ) - [ = 17 [

rsauaquuIndu 4) miwnluneaziduauazAeduieveiusazianssulviinnumuizay daau
uazdresiansunlUlgunngstu

2.4 wanININTINALAIULATAUUALYUNITIAY

- Yayadudvvesnnudeinisdnduvensdanisniouiidegnadamaniuaznisduasy

aidgygrveainsutulissudnvineusui Ussidulagag Wnisou wazdeaguainainufaiu

AINRNIIA IR

- WsunsunisdnfanssunisiiousidegnadamansiiedwaiuadUynyivoniniou

Fuispufnwnounudausenaume 6 AANTIN 9 a8 2 AU (100 u1¥)

- PAUMIIARANTINNSEeuivedlusknTyT 1uu 6 AdY 9 asusvanm 10-20 wi

at

- eflggrvestintsutulssudnwineusuiiidisinlaseinisideiifosazvesmiuinwinfe

+31.33 wazilmnviuseansnavadluswnsus danunidu 0.4415
2.5 HadNIIUAZAMUANAT

- lansuanudeamsinduigiiumsdananssunisiseuiidagnadiamansuasnisaaasy

aflyrdmivaguaztindsunnlsadsudiiadninnueiuinisdnwdseufnudin sy
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- lalusunsunisdafianssunisiseusidesnadaaans i oduasuaidgygivanin oy

uissufnumeunudiusznaunie 6 AanTsu q az 2 AU (100 w#) Narurseurlvusuldluau

9
uyuadinansvaslsuieuniiviunlndifiswielsaieuniinuaula

- lnrdUislavasnsdananssunsiseuivedlusungu 91U 6 AU 9 avdszana 10-20 Wi

2 i

f‘;ﬁiammﬁﬁwﬂ'wﬁLﬁuwaiu%’mgaﬁa%’mmﬂ'uma’la dvsuajuariniSoudiaulalusunsuil

=

TnaidumsandaianssumenmiaznsuuRase
2.6 nguiviineuaryszlevifildsuanlasens

- pgAdinmanikazniisuIInlsEsudind Ut uunuinsAnwiseudnwa1Ue d1mu

(Ag3U 150 AU warinSeuIIUIY 16,807 A)
2.7 nmsinlJlguslavid

- ldnsudayafieaiuanudesmsdnduieniunsiananssumsiSeusiBegnadamansuay
nsdaasuedvgygrvsniniieunvssiiulasaguasinissuainlsuisudaindinaunnui

msAnwliseudnuanung dmu fiernaniilusesenlumsneidufiudulusunuiieadas

- laldsunsunisdafanssunisiieuiidegnadaaans i oduaiuaivyyiveinii oy

FusissuAnwInausudssEnaume 6 Aanssu 9 az 2 AU (100 w#) AanansadrluleglunisiSey

a a < = Sa o oo < o Aa
nguyuadnmanivadlsaieuiiiviuvinaifgmvielsuseuntianuaula

- leimduislaveansiananssunsiieuivedlusunsus 91w 6 AU 9 aguszana 10-20 w1l
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ABSTRACT

Students with metacognition are better and more effective at learning about math,
science, and technology. Because having metacognition will help reduce errors in learning.
This is because students will be aware of their own thought processes. Critical thinking occurs.
and have more supervision and monitoring of their own learning The objectives of this research
are (1) to study the need assessment of implementing active learning activities in mathematics
classes and promoting metacognition of middle school students (2) to develop a mathematics
active learning program to promote metacognition of middle school students (3) To study the
results of using the mathematics active learning program to promote metacognition of middle
school students and (4) to improve the mathematics active learning program to promote

metacognition of middle school students.

This research is a research and development (R&D) which collected both quantitative
and qualitative data (Mixed Methods) as a pilot study. Determine the scope of the population
of mathematics teachers at the middle school level. and students at the middle school level
In the Secondary Educational Service Area Office, Lampang Lamphun, there are a total of

approximately 16,957 people. The research was conducted as follows.

Phase 1 (Research 1: R1) involves 3 steps: 1) Analyzing and synthesizing documents
that explored related concepts, theories, and previous research. 2) Confirming the structure
of measuring metacognition of middle school students. (Confirmation Factor Analysis: CFA)
and 3) Need Assessment analysis for implementing active learning in teachers’ mathematics

and metacognition classes of middle school students. The research results found that
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Metacognition measurement model analyzed from the questionnaire on the need assessment
regarding metacognition of middle school students (for teachers) and the questionnaire on
need assessment regarding metacognition of middle school students (for students) confirmed
that all 8 components were observed to be consistent, with both of the 2 main components
having component weight values of 0.800 and above. The findings also revealed the top 6 of
the needs for implementing active learning activities in mathematics are 1) activities that
promote higher-level thinking in students 2) activities that give students opportunities to
reflect 3) activities that promote students' engagement 4) activities that challenge students'
abilities, 5) activities that allow students to construct knowledge by themselves, and 6)
activities that allow students to participate. In addition, the ranking of the needs for promoting
metacognition of students in mathematics classes at the level of the first 6 observable
variables is 1) declarative knowledge, 2) conditional knowledge, 3) planning, 4) comprehension

monitoring, 5) evaluation and 6) information management strategies.

Phase 2 (Development 1: D1) proceeds with the development of a mathematics active
learning program to promote metacognition of middle school students by proceeding in 2
steps: 1) drafting the program 2) drafting Evaluate the draft program by assessing the
appropriateness level before trying out with a group of students who are like the target group
of students. The results of the research found that the program was moderate to most
appropriate. The average is between 3.33-5.00. The program comprised of 7 elements: 1.
Principles and Rationale 2. Aim 3. Characteristics of the program 4. Selection of program

participants 5. Components of the program 6. Activity methods 7. Program evaluation

Phase 3 (Research 2: R2) put the draft program into practice by carrying out 3 steps: 1)
Evaluating results from the Metacognition Awareness Inventory (MAI) developed before and
after implementing the draft program. (Pre-test/Post-test) 2) Analysis of the Effectiveness Index
(E.l) of the program. 3) Classroom observation results from the program's activities. Cronbach's
Alpha Coefficient of the MAI for students before and after studying, it was found that the
values were 0.923 and 0.974, respectively. The research findings indicated that when
comparing the development scores before and after using the program, there was an overall
improvement in the metacognition of all students. The students initially scored 189.037 points
before the study and 220.370 points after the study, reflecting a progress percentage of

+31.33% and a program effectiveness index of 0.4415. Furthermore, it was observed that



fu

” “w

during the “Encounter”, “Engage”, and “Reflection” stages, the average levels were rated as
good to very good. Regarding the promotion of metacognition, both activities aimed at
enhancing knowledge of cognition and regulation of cognition yielded average values at a

level ranging from fair to good.

Phase 4 (Development 2: D2) improve the program, gather user feedback from both
students (via questionnaires and small discussion groups) and teachers (through interviews)
after they’ve used it. Additionally, consider the recommendations gathered from classroom
observations in Phase 3 and summarize these insights for program improvement. Overall, the
research results found that: 1) During the “Encounter” stage, it is important to present problem
situations and activities in a way that includes media support, such as visuals or storytelling,
which should be relatable to the students and relevant to the content being taught. This
approach helps engage students by making the material more meaningful and relatable to
their own experiences. 2) During the “Engage” stage, teachers should allocate time for
students to engage in planning before commencing the concentration activity. This planning
phase should emphasize the significance of clear and detailed planning aligned with the
established objectives. Moving on to the “Reflection” stage, teachers should facilitate
discussions among students about the techniques, methods, and strategies employed in the
activities. These discussions can be initiated either randomly or based on the outcomes of
student activities to gather diverse ideas. Subsequently, teachers should provide students with
time to reflect on their experiences. To improve the program, the specific improvements can
be summarized as follows: 1. Establishing clearer timeframes for activities at each step. 2.
Incorporating more comprehensive and precise questions and predictions for student
responses. 3. Providing more comprehensive answers and concepts for problems in each
activity. 3. Editing the details and descriptions of each activity to make them more suitable,

clear, and user-friendly.
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