o o = a a o a =
NTNAIUINATNNINIINSITBUIBIINAEASUAZTINYeNSITaudaans
a -4 v % = | $74 t7% = % v 1 Y] LY} a\
madngmans lagldnisianisteuiiuuieeisaunauaiusiaiuuauiensain

YDUNLSEUTUUSEONANYIIN 5

ge
3
]
=
@
o,
=.
o)
Lo
A
=
CNDa

3w8ﬂﬁwu§ﬁﬂu€ifawﬁwaamsﬁnmmwé’ngm
USeyeuATAERSUNIUMIAR
#1913 VIMANGATUALATHDU
UndinInegnae
W IneaesngIlageainsal Tuwssususgudun Jwmdaunusail

W.A. 2568



DEVELOPMENT OF LEARNING ACHIEVEMENT IN SCIENCE AND SCIENTIFIC
COMMUNICATIVE WRITING SKILLS BY USING THE FLIPPED CLASSROOM
COMBINED WITH GRAPHIC ORGANIZERS FOR FIFTH GRADE STUDENTS

KANKANIT PHUANGPHO

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR MASTER OF EDUCATION
IN CURRICULUM AND INSTRUCTION
GRADUATE SCHOOL
VALAYA ALONGKORN RAJABHAT UNIVERSITY
UNDER THE ROYAL PATRONAGE
PATHUM THANI PROVINCE
2025



TususasInegtnus
UARINGI1a8

WIng1aes1viglageainsal Tunszususyudusd Jmdauyusiil

For309INeninus NINRILINAFUgVIEN NS T I MEnsLazTinye NI Weudoas
mMAnemans InglgnsdnnisBeuiiuurisaseundusiusiuiu

LHUEINIINA Y89t sutulsEauAnen TN 5

Fotindnw fusinlug vslns

sWaUsEde 64U54680106

Usugn ATANER TN UNIR

#1977 WNgnILaEN1IaoU

AMENTIUNSAIUS NN Aneninus AMZNITUNITEBUAINEITNUS

___________________________________ Usesu ann W S A AT

(309ANANTITE ALY UIAF3) (509A1@N310138 AS.AUAGTY ARINIE)

___________________________________ NTINANT = EESE UM

(599A1@7319758 AT.4ITIN JEN9) (599A1ENIINTE A3.87355007 JENB4)
___________________________________ NTIUANT
(219138 a5.3adns A5
___________________________________ NITUNMTUALLAVIYNTT
(Y09A@NTIA1TE ATLUYT UIAAS)
__________________________________ AVIERGRIpI
(s09MaANT19158 A5 NIANA FunyFn)

(FRremans19138 5530 Tuney)
AMUAT NN INEAY
ST B WAOU. e WAL o

1 § @ [

fvansvesmineduswagilaseansal lunssususiguiug Jaminunusiil



Audnieg Waelng. (2568). MINaLWadUgMENNNITEeWIvIneImansiasinwen1s@ou

doans mamemans  lagldnisdanisiSeuiiuuieassundunusiuiuwnuiainsiinvesdniSeuty

Uszaufnw1Un 5. asmansumyaudio a1v3nnangnsuaznsasu. e13EnUsne : 58Mans1anse

AT.LIE UIAAT T0IFNEANTIAITE AT.HITTUN JENaN

UNAnNEa

]

MITeBannaeddl inguszasame 1) WIsuWlsuradugnsninisseuseivinermansves

4

thiFeudulszondnu®il 5 sswisdeunszvdamsiamadeuiivuiesSeundudusmiumuiaingin 2)
WisuiisunaduguinsmsiousigiiemansvesinGouiulszanfinmdil 5 wdilldsunisansteus
wuuveaSsundususiuduusudsngiin fuinasisesay 70 vesnzuuudiy 3) WisuifisurnugnsiJeudems
MIINYIAIAAT TENTNADUUALNAINITIANITI BUTUUUNBUTBUNAUATUTINAUVUHUAINIIAN Ua 4)
Wisuiflsurinuznisifoudearsmainemanindslasunisianissuiiuuieassundususiuduunus
n91fln Fuinueifesay 70 vesazuumi nqufeg1eiililun1sive Tiua dnilsutudszoufnundi 5 v
TsaSoutawszamsns $1uau 20 au l¥annsdunguieguuuvaetuneu wdesilefllilun1side 1dud 1)
wumsdanisiBend fianumnzaveglussdusnndsunniiga (M = 3.80 - 5.00, SD = .00 - 89) 2) LULVAFDY
Fonadugvsmamaidou sidmnudetiusintu .91 uay 3) wuudssdiwinwglunmadeudommiineimans
firnudesiuiniu 81 Ainszsideyalaeliada léun Sevas Auade dudsuvunnsgiu msvaaouani
dwisunguiegeiilsiifudaszrefunaznmsvaasusfidmsungusegiafen

HANIITENUIN 1) HadugnEn1nIsisewIngmansvesinsautulssaudnu Ui 5 nasilasu

M TTeuIuuUBasEUNa U U IWAULHURINS N (M = 23.20, SD = 1.70) geninneun1sdansiieus (M =

12.75, SD = 2.53) a8 MANEARYN19aG A7 58U .05 (£, = 37.86, p < .001) 2) HAFUVEN1IN1TIT B

a

InemansveatnissutuUszaufnw N 5 naIlasUIRNITSUSLUURBSSUNSUAUTINAULNUEINTITN a9
Y Y

ninnaisesay 70 grsivedAyneanansyau .05 (M = 23.20 9nAzLULAN 30 AYWWL, SD = 1.70, t,o =
5.772, p < .001)3) Minwgnsileudearsmeingimansvesiniseudulssandnuda 5 uasainalasudnnis

Sewiuuuriesseunduiusiuduusudensiiin (M = 10.05, SD = 1.50) gandneunisiamsiseus (M = 7.05,

aad 1Y

SD = 2.26) a¢ 13l Tad AN 19ad A 58 AU .05 (t,, = 6.798, p < .001,) uae 4) Wnwen15doud eananis

Yo

Ingmanivesinissutudszaudnuli 5 udsainiilasuianisissuiuuuieuisundunusauiuuaud

&Y a 19

37N gandnnaeiSesas 70 pgeliledAyneadiAviseau .05 (M = 10.05 nAzLUAY 12 Az, SD =

1.50, t,, = 4.908, p < .001)

v

aanuilaannsITeluasall Ao MsdamsiBeusuuuieaieunduimusmiuwsudnsiin Stuneu

mM3dan1sieuivsznaume 1) AnssumaSeuduenvieaiou 1un 1 AnviunSeu 2) AanssumsSeusluionseu

Juil 2 wanideudeus Juil 3 U§URRANsIL Uil 4 UseuraniaiSews Jaduwuinianisianisseuinyae

U

duaSunariannadugranianisissusasyinvensleudeasmaivemanivesinseuldegsliusydnsnim

AdnALy: WouFounauau, unudans din, nadugndnienisisey, invensdyudedasnsineimans
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Scientific Communicative Writing Skills by Using the Flipped Classroom combined with Graphic
Organizers for Fifth Grade Students.. Master of Education (Curriculum and Instruction). Advisors:
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ABSTRACT

This experimental research aimed to 1) compare the science learning achievement of fifth-
grade students before and after using the flipped classroom combined with graphic organizers, 2)
compare the science learning achievement of fifth-grade students after receiving the instruction through
the flipped classroom combined with graphic organizers with the 70 percent criterion of the full score,
3) compare scientific communicative writing skills before and after using the flipped classroom combined
with graphic organizers, and 4) compare scientific communicative writing skills after receiving the
instruction through the flipped classroom combined with graphic organizers with the 70 percent criterion
of the full score.The sample was a class of 20 fifth-grade students of Watphraphutthachai School,
derived from multi-stage random sampling. The research instruments consisted of 1) learning plan which
was rated as an appropriate plan, with scores ranging from high to the highest level (M = 4.00 - 5.00, SD
=.00 - .89), 2) an academic achievement test with a reliability of .91; and 3) a scientific communicative
writing skills test with a reliability of .81. The statistical methods used for data analysis included
percentage, mean, standard deviation, t-test for dependent samples and t-test for one sample.

The findings revealed that 1) science learning achievement of fifth-grade students who
received the instruction through the flipped classroom combined with graphic organizers (M = 23.20, SD
= 1.70) was higher than before the intervention (M = 12.75, SD = 2.53) with a statistical significance at
the .05 level (t19 = 37.86, p < .001); 2) science learning achievement of fifth-grade students after
receiving the instruction through the flipped classroom combined with graphic organizers was higher
than 70 percent of the full score with a statistical significance at the .05 level (M = 23.20 from a full
score of 30, SD = 1.7, t19 = 5772, p < .001); 3) scientific communicative writing skills of fifth-grade
students after receiving the instruction through the flipped classroom combined with graphic organizers
(M = 10.05, SD = 1.5) was higher than before the intervention (M = 7.05, SD = 2.26) with a statistical
significance at the .05 level (t19 = 6.798, p < .001); and 4) scientific communicative writing skills of fifth-
grade students after receiving the instruction through the flipped classroom combined with graphic
organizers was higher than 70 percent of the full score with a statistical significance at the .05 level (M
=10.05 from a full score of 12, SD = 1.5, t19 = 4.908, p < .001).

The knowledge gained from this research study is the flipped classroom learning
management with graphic diagrams. The learning management steps consist of 1) learning activities
outside the classroom, step 1: study the lesson; 2) learning activities in the classroom, step 2: exchange
knowledge, step 3: perform the activity, step 4: evaluate learning outcomes. This learning management
approach helps promote and develop academic achievement and science communication writing skills

effectively.

Keywords: Flipped Classroom, Graphic  Organizers, Academic Achievement, Scientific

Communicative Writing skills
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2.2 nsBEsuiuuuiaalieundudiy (Flipped Classroom)
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2.2.3 9IAUTENOUTBINITIANITSHUTHUUNBATIUNTUAY
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(Chen et al, 2014)
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AUUATe98131587N1UI N TN INUS LAkA N139IERUAINYNABIVDINTY T HULAL

wAluAn

3.4.2.7 AWUUNAaUNAdUgNE N1IN19i5 suInemans lunaaeslydu

TnSeutulszaufne Ui 6 Unsanen 2566 sadutnSeufidiunisSeudes F9T3atu
AwIndeu WeRTINEOUAMNINLULNAABUTIETD taka AINEINIE (p) ANIWIRTMUN (1)
1A8NATUIGNUTIAIAINUEINIETENIN .2 — .8 waLAIDILIATMUN .2 JULY) Feluauide

ATaliuunaaeuiaNadugnan1anN1siseulaA1AINeIN (p) PETENINN .2 - .8 karAEIUIT

Fuun (1) ag5enin .2 - .4 Feeglununfieausulans 30 e
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3.4.3 WUUUsEuneelUNSWeUADEITNIINIAENT
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nauneaes IWiwu 10 Au laeedudldernyiiuiu 2 au Ussliurinuelunsleudedns

Y
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MOINYIAERS ﬁ]'muummmﬂ’;’maaﬂﬂaaqsumwmﬂiumu (Inter Rater) LaztAZLUUN N

Y

[%
Y |

Uspiy 2 au Anamandulssansanduitusvoadiosdu Taofinnsandrdudssans Ao
0.8 Tuly FnsAwInNud IRAnNduiusTenIagliiaviuy 2 au (Inter rater reliability)
Wiy .81 aetufeduuuyssiliuvinuelunisiWeudsaisnisingimans danuifiesss

arunsavntuldle

3.5 35Alun1539Y
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[
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3.5.1 TUMILUNTNAGDS

3.5.1.1 §dgvavisdennnieuminerdesvsigilaveansal Tunszusy
5PN eIV MTIFRT0 UL MILALUBAINNBULATIZVIVIAAB AT 03HBNTITE WazNT

AuTuTNdeyauazasIvdeunsalislunIsITeandiveivigy

3.5.1.2 dndamtiadoue oy 1nkarUan Lo ULATIEYR BN UTYNSISUS BUTaY

nauseetlunsidy

3.5.1.3 AUAIINALLBLANGUFIDYNTITY LNBLRTEUAUNTBUNDUNAGDS
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3.5.2 YUNITVIAAD

o 1

3.5.2.1 anfun138wasisnsanduau [nat 2 9alus ngusiieg1ei

LUUVAEBUNDUISEUMERUUNARDUTANAFUNTNINITITEU INeANans (So9 FaTTnfu

ANna0Y warwuUUsElluinyglunIsWeudedIsnIinerans gnan 60 wi

3.5.2.2 AIUNSABUNGUATDE1MIENITTIANTSITBUS LU U BUNTUAY

'
va o

FIAVLHUEINTIANTILIU 6 Uk 533 18 BIlue munEIdeeenuuull

v

3.5.2.3 NGUAIBEIYIMUUNAABUNE U B LBFUAANTALTUNITADULAD

[y

AILUUUNAADUIPNAFUGNTNINITISBUSINIANANS 1509 ATInNUALInd N aduidy

[
¥a o ¥

uwazhuuUssduinuglunslisudeansniaineimans igideaseu
3.5.3 Punaan1sneaes
3.5.3.1 fRAgtman1snaaeuNInsITliaviuY kazluiinAzwuy

3.5.3.2 WHAAZLULIINNISARTUIANTREUT kagnsaaeu WUl

Toyaneada tngliignismeada

3.5.3.3 AN NNNaTURANSANYINTITesa Y

< v
3.6 NM3INUIIVIINUDYE

a o gj tzglj [ a o dgl’ g . = 1
ndeasetilunsidennassiesdu (Pre Experimental Research) finguvnnaas
WeangaLAgl JULUUNITITBUUY One Group Pretest Posttest Design fiailinsnaaauneu

LAZNAINITNAGADY AINA 32

T1 X T2

AT 32 WUULHUNTITERUU One Group Pretest Posttest Design
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ANV IFNERNS
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Insenteyamsatasiely
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Kolmogorov-smirnov fiu Sharpiro-Wilks Litafiansannisuanuasuniivesteya lneiina

[

A15NINTUT P9

o w aa

mnwan1svadau Normality laifiledAymnisada w3e a1 sig unnuseliiiu

o

05 fIdvaznaaeuAlaielnglianalungunisiunsn (parametric statistics) WagmNKANTT

negeu Normality Idedrdqynisans v3e dA1 Sig. Ueenin .05 HITuaznaaauALatelng

TgatalunguuouniIsNussn (non- parametric statistics)

¥

3.6.1 MTAATIBRTIYANUTIUVRINANA8E19 aeld Teuay AnadeuazdIy

Lﬁmwumm@;m

4 = a

3.6.2 AATIEATRYAUSBUTEUNAT U NT N19N15IT8UIIBTVIINGANERT V3
UniFeutuUsEANANYIUN 5 SENINNBULAEYTINITIANISSEUTHUUTBISEUNAUATUTINAY
wnudansfin tagldadfnadeuiinuuiieg 1vaesnquil liidudaszrodu (t-test for

dependent samples)

3.6.3 AATIINAGUVITN1NITEEUIIEIVINGIANENS VostinBeutulszanfny
oA U al Yo Y a b b4 a v Y 1 U v a v (84
UM 5 nasilasunisdamsBeusiuuiesSeundumusauiuwuiansiin fununiesay 70

yosmzhuuay lagld adfvageuafinuunguiiet1afien (ttest for one sample)

3.6.0 WATILANNBENISTYUADAITNIINGIAIEANS TLPINNDULATNFINITIANIT
a v £ a v v | 1Y o A Y aa a £Y] ' oAV
Feusuuurieassunduausiuwulans i Ingldadineaeuiinuuiiogaasnguily

Judasesiaiu (t-test for dependent samples)

3.6.5 AT NP UARaIMIINe1Aan suA A TUNTTAN s s WU
VeussunduAuTAULNUAINT N AunaeiSeray 70 vesnsuuwiy lagldadanagoud

LUUNGUFAIREINAYT (t-test for one sample)
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4.2.1 n1938uLiis unadugns n1enN1s3susIe3vIINerIans voslniseuty
UszaufnwU9 5 5enIenounasnaInIsiaNIsiieus kU UMous s UNSUAUT A ULNURY

A579A

4.2.2 N1 ULis UNAFNgNE NN sUTIBIVINYIAERT VoINS EUTY

=

UszaufnwU9 5 naeiilasun1sdnnisiseusLuuroussunaua1us A uwNuiansiin

AULNQUINS0Ua 70 VYBIAZLUULAL

4.2.3 MSUTIUREUNNEENISOURDENSNIINEIAIARNS SEPININDULALAFINIS

IANTISLUTUUUNDISBUNAUMUTILAULKURINIHN

4.2.6 nslSpuiieuinyensleudeansnainemansuaalasunisdnnisiseus

LUV s UNSUAIUSILAULAURINTIAN Fulnugisesas 70 UoIAZLULLA

4.3 wWan1sAsIzidaya

4.3.1 Nan19UTHULT s UNAdUGNS N19N19I5 8UTI8T V1IN IAIERT VOIU NS BY
FuUszauAnwUN 5 NoUwAEYEIN1TINNITTOUI HUUNBATHUNS UAUT I AULHUR N TN
(WeneuingUsvasdtan 1)

a

A 338lavIIN1INAABUNIIUANUAIUNRA (Tests of Normality) vestayanzuuy
wadugns ienaSsuselvrineimans d18n1531A1e% Kolmogorov-Smirmov wag
Shapiro-Wilk Test iiatfunsnsaaeudonnasdessunewhmsiinmeiadinaaeuiinuy
nauiegliidudasysienu (ttest for dependent samples) Ineiinan1snaaaufnIgg
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M157991 11 HaN1IAABUNITHANKAUNA (Tests of Normality) vatoyanzuuNadugms
NUNATFTYUIIBIVIINGIAIEAS AI8NT1TILATITA Kolmogorov-Smirnov uag
Shapiro-Wilk Test

v < - NINAFBUNITUAINUAIUNG
NAsNONININITLIBU
- A P Kolmogorov-Smirnov Shapiro-Wilk
AYIINYIAANT
Statistic df p Statistic df p

Azluunoulasy

. o s 155 20 .200 .955 20 441
ATINATIIYUI
ABLUUNGILASU

. o s 159 20 .198 .909 20 .061
ATINATIIBUI

mﬂmiwﬁ 11 NANIINIINAFBUNITHANUAIUAR (Tests of Normality) %ﬂsﬂ'aﬂﬂa
ALLULHATUNE NN TFBuT eI INe mans fa8n1331A583 Kolmogorov-Smirnov
Wz Shapiro-Wilk Test Wleliun1snsarvaeutennaalosdunouiivsldadinaaeud (t-test)
FaaNTIATIEINUI VlzmzLLuuﬂ'amLawé’qmﬁmnm?auil,l,wﬁmSauﬂﬁuﬁmimﬁu
wuEINIIN TA1 Kolmogorov-Smirnov wag A1 Shapiro-Wilk 111071 .05 (sesutivdnAgy
fitwual) nanifte nan1adeusaesuansifiuIToyanzuuL nadugYEIE e
Jerineremansiinisuanuasnd Ky Ssannsavinsvedeudigaiinaaeufiuuungy
fegngluliudaszreiu (t-test for dependent sample) aolulalagludfudonnas

WUBIAU
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A13197 12 HansUTEUBUNAANVIEN NI EUIIEITIN AN NBULAZ IR INITTANS

SEUSLUUTRISBUNAUAUTINAULNURIN TN

NARNONENNINITREUTN Y
- ) AZIULAY | N M | SD t p
NAENS
waalgsun1sdnnisiseug 30 20 | 2320 | 1.70 | 37.86* | .000
Aeuldsumsdnnissen; 30 20 | 1275 | 2.53

a o [ ~

* QydANNEDANTZAU .05

o

A ! = = = ::4' 9 £ = a
1ANITIN 12 WU LN@LU?EJUL‘V]EJ‘UQ%LLU‘ULQ@Swaauﬂmﬁ'ﬂqﬂﬂﬁlilﬁﬂu3qﬂjsﬁq

Ada o o

a ¢ o & = Ny = a v | o Yo

IeFansvatnEsuTuUsEauAnw TN 5 509 AWNITINAUALNINABY NOULATNAINITbASU
N159ANTSITUIUUUNBAUSIUNAUAUTINAUUHURING TN NUUUNAFBUNATUNTNI9NTS
SeUIVIINGIAIEATIINAZLULLAY 30 AZLUL 18AINTIN WUL deaziuundsnaulasy
NFIANSIREUIMNAY 12.75 Azuu kagraalasun1sInnIseusinziuadewiniu 23.20
AZLUY kazilalUTEuBUAZLIUTE IR NAIASUNITIANTSITEUS WUl AzkuRGY

Y £ = a ¢ o & ¢ ayal a A ada o a Y

AR VBN INNITREWINGIMERIUBIUNEaUTUUTZaNANEI TN 5 Fo9 ATInAUAIIndDY
AlasudnnsSsusLUUpAsBUNAUAUTINAULRUR N INVd WS e g nowS suee 19l

'
Y aad %

yaPYNIsanANIzeu .05 (t = 37.86, p = .000)

o

N

4.3.2 nan19.UT UL sUNadugns N19N19I5 BUTI8T V1IN MRS VoW NS B
Fuuszaudnw N 5 ndn15Tan15iTeus Lag LU URoUTeUNa UR U IR ULKNUEINT TN

Y] I & ~ Y] % av ¥ A
AULNEUNTDYRL 70 UVDIAZLLUULAL (LWQWQUQWQUﬁgﬁQﬂﬂqTE]QSGﬂ@W 2)
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A15°99 13 HaN 1SS BUWEUNAFUN NN INM ST EUTIIVINAENS NS INTTANTT 8UF

WguAunuSoray 70 U0IRTLUULAL

) < =
HARUVIEVNIN I fouas 70 Y29AZULUUIAN 30 AZUWUY = 21 AZUUY
1839 INLFENS ATWUUAN [ n | M SD t p
nadlasun1sdansiseus 30 20 | 2320 | 170 | 5.772* | .000

S o

* JydAun9dnnNseeu .05

o

o

NAN5199 13 manisiseuiisunadugni nenisissusieivinenmans
vostinidoudulszondnundil 5 3eq AsiTAnduawanden ndsildsunisdaniasous
WUUN BT JUNFUAUTINAULNUEINSIAN 18 uAULNgi5 088y 70 VoIALLUULAN WU
finzuuuindowiiy 23.20 Azuuy MnAzIUULAY 30 Azuu Andufesay 77.33 Fsganin

]
o w aa

A vualinderay 70 egsditvdrfgynisedaniseau .05 (t = 5.772, p = .000)

4.3.3 HalUS8UMIg UV NBENISEUE @SN IINYIAIENST SLPINNDULALAAINT

IANTISUTUUUTDISBUNAUMUTINAUWNURINT AN (enauingUszasan1sideten 3)

M3 14 NaNITNAABUNITHANUIIUNR (Tests of Normality) vestayanzluuinyenIs
WYud 9815N19INYIAERST HI8N1SILATIER Kolmogorov-Smirnov Wag

Shapiro-Wilk Test

. W NISNAHBUNITUANUASUNR
NNULNITYUHDEANT

- . Kolmogorov-Smirnov Shapiro-Wilk
NINYIAERNT

Statistic df p Statistic df p

AvuwUuneulasu

o 179 20 093 926 20 127
NSIANTSEUI
ATLUUNAILASU
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