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Abstract

This research aims to examine the characteristics of the research, study the effect
size of research on learning Instructional, and compare the effect size of three teaching
methods for developing Higher-ordered thinking skills in secondary school students. The
sample includes a research published from 2016 to 2022, totaling 70 publications. The
research instruments include a research quality assessment form and a research characteristics
record form. Data were analyzed using statistics such as percentages, means, standard
deviations, and F-test.

The research results found that:

1. The characteristics of research on learning Instructional for developing higher-
ordered thinking skills in secondary school students at the highest level were as follows:
females, master's degree research, published in 2017, which were conducted at the
government-official universities. The research methodology at the highest level included the
purpose of comparison, population of 200 people or more, using STEM education teaching
methods, information processing concepts, independent and dependent variables of 1 to 2
variables, cluster sampling, pre-experimental research design, content validity analysis, Kuder-
Richardson reliability, and dependent t-statistics.

2. The effect size of research on learning Instruction for developing higher-ordered
thinking skills in secondary school students found that the 3 teaching methods had a average
effect size of 3.44, with a standard deviation of 2.22.

3. Comparing the effect size of the three teaching methods for developing higher-
ordered thinking skills in secondary school students, it found that the effect size of the three

teaching methods showed no difference at the .05 statistical significance level.

Keywords: Research synthesis, Higher-ordered thinking skills, Meta-analysis
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Sk
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ANYUINDNTNA
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INAN5N1 1 WU IUIUNWITENUILFUATIZATIIUIUNIEY 70 1399 ATIUIUANVUIA

o
a a Y

NTNANMUA 79 A1 YWINBNTNATAARENINTEIU WU 3.44 druleuuuinggiu Wity 2.22
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M99 2 NANITIATIEVANMULUTUTIUYDIVUIADNSNA

95% Confidence Interval (ClI)
Measure Estimate
Lower Limit (LL) | Upper Limit (UL)
Diamond ratio a.r7 554 7.66
H? 22.13 29.93 57.76
B 95.48 96.66 98.27
T? 2.47 3.38 6.63

(%
v

INATTN 2 HANITHATIENAUUUTUTIUVBIVUIABNTNA VDI UITENT 79 A1 WU
v ~ 2 aa o ¢ . = A o | aaw 1 &
Toyainululisius (Heterogeneity) Bsanunsaiiarsanlaaneadacioluil

1. 1 Diamond Ratio AU 4.77 Falld1u1nndn 1 lagddaeauidadu 95%
9g3¥7IN8 5.54 89 7.66 uansliiiudn deyalinundsusiugin FAnuwAnARsEnInIsane
VY8IUITBUN

2. AUTEUIUUDY H? (Heterogeneity Statistic) #ANLVNAU 22.13 HA1INNT1 1 H2 F38An
Aaud19gs Inefvaeadnuilodiu 95% ag581ing 29.93 f1 57.76 wanaliiiuil Han15ANYIv0s

av a | a = o v Y 1l ) v ¢ .

NuATedaNuLAne TAuuUsusInen Filideyalufinaiuduieniius (Homogeneity) ves
U

3. A1UTEUIUVDY 12 (IFsquared) HANNU 95.48% gendn 75% aatiu 12 Jadurfiasn
Ineifig9nulioiiu 95% 08521319 96.66% 9 98.27% wandliiufenunUsusIuianuavede
YUNBNTNANFN

4. AnUszanaives T2 (Tau-squared ) SiAinfiu 2.47 fiAnannndnaud Aelu i T2 Jadlan
a3 lawilgasaudediu 95% ag3enine 3.38 i 6.63 wansliiufnnuwususiuiiuiaseszning

ANSANYINTLAINULANAIAULN

91NHANITIATIZRAURUTUTINTDIIUIBNSHaTUA519 2 wudn Jeyalifiaiudy
NS (Homogeneity) 1UuA3s9U5 (Heterogeneity) ot mfjLﬁmzﬁﬁwmﬁammgnumaﬁwmum
5%%Wﬁﬁuaqmu%%’8ﬁLﬁmﬁ’Umiﬁ“fmmiﬁaumiaauLﬁaﬁmmﬁﬂmmﬁﬁm%qumﬁﬂL?Buizé'fu
TseuAnw IunmunguIsnisaou wagisnisaoutay 39denldiaInsieviuy Random Effect

Model (H8991n NANIRETENYALUANGANAUINN HAUTINGANTN 3

2. NANSAN®IAIUYUINDNENAVDINUITYNLNYINUNITIANITEIYUNITADULNOWAIUN

Vinwen1sAnTugeasiniseusEAUTsENANY)
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A1519 3 WAMTIASIEVANTUINDNE NAVBINUIFLNNLINUNITIANITHS BUNTEDUN WALV NWENS
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a o Y

Antugwesiniseusyaulseufny Iuunaunguisnisaou

nguAsN13Hau 3Bnssau n d
nauABNsaRUIAMLAAN | wuuFuEEmATIg 5 Gu (5E) 7 3.41
NNSUTTUIANAANTAUNA LLUU?{UL&']%W]F]’J’]@J% 7 %u (7E) 6 2.76
(Information Processing | 4,4 MORE 1 155
Family) WUy PDEODE 1 4.69

WU neENas19aTIA 1 3.11

LuULEsHaS U luirdanenmans 1 1.69

wuulama@uun (CIPPA Model) 2 5.88

wuuLUn 1 2.73

wuuusngnseidugiu 3 1.93

wuuldtgymdugiu 7 4.50

WUUTBNIIMIINYIANENS 12 3.46

wuvaseassAdugu 1 4.10

WUUdzLALANY 16 2.90
WUUAULENZNIVENAEnS 2 3.54

334 61 3.29

NALISNSABUAUUIAA | WUU STAD 3 5.00
Updaniusmadan wuulassudugiu 4 4.08
(Social Family) wuusasadugiu 1 3.62
WUUNANNEY 1 1.36

3734 9 4.00

NANIBNTADUAULUIAA | WUU MACRO Model 1 5.42
nsawIe (Personal | wyunisiSeuiidegn 2 5.08
Family) WUUTBISHUNE UMY 4 3.88
wuuianssudugu 2 2.27

334 9 3.92

37 79 3.44

1NA1TN 3 A1VUIABNENAIINLENNUITEMALITUNITTANTSISBUNSTaR U WMUYINYY
n13AndugevestniisusEAudsouAny 91uIU 79 A1 IUUNAINNGUITATABU WUIT AU

answalunmsineglusziuun danafewiiu 3.44 wazilofansanaunguisnisaeu wuii nqu
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Bsaeudifieedovundvinauniian fe nguisnisaoumuwnAnUFduiumadiey feads
Wiy 4.00 Se%a3u1 Ao nduABAsABURMILLAAANTTRLNAUTALRAWNTY 3.92 LagnduiBnng
aoumLLLIARNTUTEINARAANsAUNA TlAedowiniy 3.29 suddu uaviilednnguiBnsasudoy
punauAEnIsAewR 3 38 fwandnasulddsd

1. nguASmsaeumuLUAnNITUsEINANaaTaLLmA WU TBnsaeudisdvuindvdwa
undign Ae nsaeuuvulunaduln fdedsvuindnna iy 5.88 99a9NAe NTAOULUY
PDEODE fianafsruindvidwa wiriu 4.69 waznsaeuwuulddguidugn feadesuindving
WAy 4.50 anuaneu

2. nguASmsasunuuuAnUFEuTusIednn wudn FBmsaouiifidvuindvsnainn
flgn Ao MsaBuLUY STAD fidndsvundvidna wihiu 5.00 sesawmnie msaouwuulassuidy

§7u fiALdgau1ndndna wirdu 4.08 wagidaounuudiasndugiu danadevuindnina Wiy
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3.62 MUAIAY
3. NANITAITADUAUKUIAANITHAILIAY WUTT TTNITABUNLAIVUIABNSNANINTIFN

q

A N15EDULUU MACRO Model HANRALIUINDNENG WINNU 5.42 S8989U1AD NISADULUULTISN

9

[y

TANRAYIUINDNTNA LWINNU 5.08 WALNITEDULUUNBUIIUNSUAIY UANLRALIUIADNDNG WA

3.88 MNUAIAU

3. HANTWIHUBUAIIUINBNENAYRINGUITNTHRUAULNIAANSTUTELNANAENTAULNA
NANITNITADUAINRUIAAUJFUWUENIFIAY waznquITAITAUAILUUIAANITHAUINY

ieatinvenMsAntugeuesinSyusyauiseufnw

A1519 3 HANISWUTBUBUAIYUINBNSNATDUITENqUITNITaRUAINLUIAANITUTELIANE
A13aUNA NFUITNSADUINULIANUSFURUENIE PN WaNquUITNITABUAINLUIAANIS

Wawnu tieWmuvinuen1sAndugs veatniseuseauliseudny

F df1 dfz P
ANVUINDINENA 0.371 2 12.10 0.698

1NA159 3 NANISWSEULTIBUANYUIABNENAYBINGUITNTADUAILLWIAANITUTELIANA

gsaUmA NELITNITARURMNLUIANUNFUTUTN 19 IAY kagNguITNITAOUAULLIANNITWAILIAY
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a o v Y'Y =

WeiannyinwemsAndugwenineussauisenfnw wud AvunensnavenguiSnsaeuns 3 18

o w a

liuenaneiu Adedragynadfszau .05 (agldAtainues Welch’s ANOVA Test) ufio A19UA

a a 1

anSnavesuITunguIsnsasuiid1eiu ldinasenisimuninvensAntugsvedniseusey

9
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anUseNan1sIve
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1. NANITATIERANRUTUTINYDIUUINENT NG 79 A1 WU TeyalinnududIsus

o

(Heterogeneity) g1n Mailiiioannain Tunsfnwianwideluasel dauwnnd1avesnud et
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a aa a [ 874 gj dy U aa a L3
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Y
[
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LY v 4
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o [
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q
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(Fixed Effect Model) wazaanndaaiiu Borenstein et al. (2009 u. 83-84) fina1191 Wlegfidosiusi

[ {

Joyaannisfinwvaneyaiadunisiaetnifeauazngy nmsfinviamuadanudululateslugs
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size) YoIAAENIIANYIERANYINAY Aetu Tunsdiinisldwuudiaemasuudy Juvunsauuazd

WRAHANINNITHUUTIABIHARST
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ARAENINIIUYINAY 3.44 Svuindninags wansliiiiuil 3Ensdnnisieunsasuiinansenuse

o A

vinwrnsAnduadluszAuiige Msilonaliennain Isnsiamsiseunsaeuusagiszduasuligiseu
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a ¥ 2

HNSPUAUATENMY donRReINULLIARYBY 81Tl Talyies (2550, u. 121) NI NSAINTTUAIS

Y
a

Seudngseulinnuinnuaiuisadeiulasiudeduinungy SUufduiusarelunguuazsening

Y
naugiseulaimuinuen1shn AuaAdl LanIAINIIeaues N13AnaseasId n1suAdamn,
nsinaula N13AsAIRIN MeUAIaN NS MIye a9 ihlinuesnauddulgidmaneaes
Nule denndasiu nuans nesduy uay Anfdy gs1dluua (2564, U. 36) ina1331 nsliufduiuslu

Yy a <

fanuiinaogrannsonisan aztagligifouiunuainuAnvesmueuazidu iFouanufnuay
FnsAnvesyaraduiiiedaauliiinnszuiumsanegaiififfivainvats drungsisnsaeuny
wuAnnsimuey fuunedvidnasesasn onanalddn nsdsuddieitnsaounuuilSouasd
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Suiaveu ldanse wounueslunsnsgidsiiasiSoud liannsamuaunueslunsidouild
fanifuguassadensdnnisFeunisaoudaeisi aenndesitu Gamison (1997) find1a1 §iFeudl
Boudienuies agaszuiindsnnuiuisveulunsisou wazasadndenles Inemauaziioy
sutedlun1sseusla

LaznaNIBMIABUAAILLIANNTUTEINANAE sALmA T ULABENad NI de IS inaaud Gsena
naléan madeudieiinisaeunuuidwmanevinuensntugavesdidoulussdution fidlens
fownan fFeunnnguiifeudiewunnienaagliannindould Wesmniinnududounazen
Auly ladalunisldmelulad vlvsanviewnlunisnereufninsizivseussiiuteyaluseaugs
msaowdedldlmuuiagioinsninensiinntu iwu deya fedrs videwelulad wielvEFeuld
yaassiagiindu inwenisuszrananateyausedioraduinusiamedienlunsi g dosle e
aounsaiasdluiinesdldesaiussansnim aenndasiu Klausmeier (1985, pp. 103-119) finanin
N3UsEINaasaUINA (Information processing) djatiun13AnynszuIun133An (Cognitive process)
SsutuneuesnsUszana e Wa¥NSSEUENN 9 (Retrieve) donndesiy Ellis (1989, pp.171-
212) findin nquiuszsmnaamsaumeaduniseuneisiunsldangeiug (Acquire) avaumug
(Store) M33¢An1H (Recall) masmaunisluansauma F5mssuveyainans videanuslvsioeisls e
Sunual9ziiisn1sUsznaveyat s wasiivazauhludnuasle nasnsuazaiunsaisenainug
ulvldegndls Tnelueuavlaifoafunszuaunsin mslimemaes]iSeou

3. NaNSUI BB UAIYLIN BN NAYBINANITNITHRUAURLIAANITUTEUIANAA TAUNA

NALIBNMIARUINULUIAAURFNTUSINIFIAN WASNFLITNITAOUMLIINANNITHRIVIAY LiaNmWTINYe

q

i 2
[ v A LY =

mMsAntugeinSeussaulseuny) wull A1vnedvisnavenguisnisaeuna 3 33 lduansafu

MledAyneadifseau .05 Madealloawnan nguIsn1saeuns 3 33 Lhunanni1ssIusiisnis

AoUNNYITRINUTINEEAS 9 1WIA87AU LaLA N1SARASI9ETIA N1TANTILATIET N1TARDEI
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