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* ANUIUIUINABEN9LAY ITRANNI5ILATIZHBUNR (Power analysis) Lagld
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Y

(- a &

UADYNNMUUAWNUNAVDIUTZBING

).

* 1Han ToaiRmNTaNNUaNNRgIY dnyazYaya IUUAUST IWIUNFUAIE1UAY
YUINA28819 (Groups and sample size)
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4.1.1 ANULANANNTZAINNNITITEUUUNAGDS Nannass wazkinaass

4.1.2 %an Max-Min-Con Tun1528nLUULARN15IULTIUSTU0

4.1.3 A27UN59N81U LazAunTIn1euan (Internal validity vs External validity)

4.1.4 UINBNTNA wazaudngy (Effect size and its importance)

4.1.5 é’ﬂwmzﬂ@:mﬁ’aa‘c’i’mﬁL‘f]ué'f’al,l,‘i/luﬁﬁ“llaﬂﬂiw’\ﬂi (Representative sample)

4.1.6 NISNTVUATUINADEN9LUNISIYLTIUIUI: A5N15UTZUIUAITVUINNDENS
(nMsldgasTumsaiuin n1sldansednsa uwaznsldlusunsu G* Power)

4.1.7 M3nszviveyalagluann (Statistical analysis: simple and multiple statistics)
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UNUI: N5aULASIE519N15298 (A Framework for Research)

A21ULYNLE YR LanIALl/NSTUINTIALNTSA98 (Worldviews/Paradigm) WUUWKNUA1538 (Design) Laz3sn157338 (Research Methods)

USueuIn1539e — . WUUUNUNTSY (Designs)
o LUIN19N15938 (Research Approaches)

Tansiadl/nszunusied: o R N5V (WU N15ATBuUUNAaRY/ linaaas)
WUINNNTIVURIUTU/ATIRUNIN v = (o N e
2 e Setal S aq | s . ] N15998LBIAUNN (19U N15I8UTINYN1TlINeN
Ujguts/vRagg ULy WUINNANTIVYUUUNFLIG ; e

(Positivism/Post-positivism) N5 TIUHUANT**
ARTNENLUIUSZNOUAS1/LUINITAAINY 25n15ANW1I38 (Research Strategies/Methods) N15ABUUUNENTD
(Constructivism/Interpretivism)* A15ReAa1UN15348 (Research Questions)
ARUBUKUIINING (Critical Theory: nstivsausndeya (Data Collection)
Pragmatism, Transformative mﬁmﬁwﬁ%’aga (Data Analysis)
perspective) ANskUanNg (Interpretation)
N13NTINFRUAIINNHDY (Validation)
\ nsuLEUBNan15IY (Presentations)

wHuiiN 1 gruAnlun1sIde: anseulesvadlandidil/nszuiuial N15R2NLUUNTSIRY KaEISN15ANE1IRY
11: ulauazaauUasan Creswell (2018)
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NSEUIUNAUNISIAE (Research Paradigm) Methodology Methods

nssuuiAduuuUfguiien (Positivist Paradigm): v Experimental study  JANaANSAUAILUN
- ANasuludenaseegaie (Existence) Tu “lananeuan” dalduazluingidy Clinical trials Anwlun1sidetue
(Objective truth) Cohort studies (Measurement of
- in3deUudassuenaanandeiignive Retrospective study outcomes)
- annasaduesunaanalivy/ ardeussamdunangarlviiiuaseldegaUszdndda  Cross-sectional Questionnaire
-> i msngiieinuguazaIuAy study Interview/ Observation
(% 4 N 0 . i
NSTUAUNAUNIFAANN (Interpretive Paradigm): V Phenomenology Interview
a o v & ~ _a s v o Observation
= ﬂ’(ﬂN'Q‘a\‘i‘lll']\iﬂx‘iﬂNﬂ‘i’]\i‘llucll\lﬂ’J']NUﬂﬂﬂ"ll’ﬂ\?ﬁlé‘]:}ﬂLﬂ'EI’J"lI’ﬂ\‘iﬂllﬂ']‘iL‘lﬂf’Lq Ethnography F di )
o @ o ao OCUS grou ISCUSSIOoN
(Verstehen = Understanding) R4tiluanmaade (Subjective truth) Grounded theory Fiold ¢ ) .
a o a a 1 a o a [ a 5 e wor!
- Ratiluasanneassudm (Natural reality) wWANAINAINAWL WATINFIAN (Social reality) Descriptive approaches . »
a - & A W ase stuay
SHhuangwa liinanuiala
(%4 ¢ a 4 .. . . o g
NTEUIUNAUNIFTINING (Critical Paradigm): Action research nIEUIUMINGA
= > e I & . v o o i - Group processes
-895NTNRURIANS ANNAsuTluRulRauklas trRaulwataaanaa ladiunuansslanianass Mixed-methods ( “p g . - )
A & a ac a . o a daa P NIFLALIUUUNN
-ANNasIsaasituasawdaglulssaunisailunisantudinuaany sl . e o
SNAUANNNARALKRU

L4 a © a aa a? [ a v = o a al 4 a a a:‘
-AANNF ﬂ'J'\NQ‘a\‘]L'lJ‘IJﬂQVILﬂﬂ“llu‘ﬁﬂdﬂ']%‘ﬂgllﬂ nTBANITNTSNN L\‘]ﬂu‘l“lWILL'JﬂﬂﬂN LASHNantnAUU
(Reflective journaling)
(Consequences of actions) - o e a——
v A oA - ’ 44 . o . LAL/UTRIANRANEUREIE
-uaInnusiluAsasiiavsaailngal (Instrumental knowledge) Tmafiiiainlunasaunuaaiunisaitloywn

3 13 = = L4 v [ a wa a .
Ltm"lﬂwammzuﬂsz'iﬂmu mmguu%nmﬂLﬂumwé"lumqﬂgumsa(Pracucal knowledge)

SHuhuungiNaussae/ngsun awne Uaslaaa&iidasuuilas A o nen Guba. 1990
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A9z wilana dgiua W eusIa9

anwdasann uyla A3adausNg, 2565;

WHUAH 1 N15BBNLUULNUNNTINY (Research design) i muymund uasaoss, s,
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\Junsivunvauluanzadneguiuy
LAUNI5HIBLASIES19N157Y uas
A5N15ANEIAUAIT wite

1) varnauldinuAIaunsaUsTIAY
AN5IREILEN WiBInIe wazUsEndn
2) muqumfmLmsﬂ'sfsuﬁmmﬁﬂ%ﬂu
A15398 18uA AULUTUTILINEVInaDS
(Treatment) waza1nUavunlgusn

(External Factors) #1149 laela

Nann1s MAX-MIN-CON
11T Kerlinger, 1986; Larry, 2001; Creswell, 2018

LNUNISUID LATIES 19N

(Plan or Structure of Research):

* fvuanisAudunisudaztunay
(A5Aiiunns, qﬂﬂaﬁtﬁ'm%’m, Yanaunsal,
d0nudl, L’Jﬂ"lLéﬁJéW‘Vi%E]é"lJEjﬂ, sULUUNI5IRY)

* AaLUS/AMUFUNUSVRIAILUS

75n15ANw (Strategies/Methods):
‘ﬂ’]'iélg\‘iﬁ’m’mﬂ’]’ia‘:fﬂ (Questions)*
*NM51AUTIVTINYaYA (Data Collection)*
*N15AMIENYaYa (Data Analysis)*
*n1suUana (Interpretation)
*N13A33AFIUAMNYNABY (Validation)
*A15UNLEUDINANI3IY (Presentations)
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4.1.1 AULANAISSHAINNISIVYLUUNAADY NINNADY Lazlinnass-1

USSLANVAILLUULANUNISIRY luN1528L 39U U

| LLUULLRNIS AL YINAAD
(Experimental Research Design)

Il WUULARNI58UUU LI NAaD

(Non-experimental Research Design)




4.1.1 AULANFI9IZHIIINTISIWYLUUNAEDY NINANass nazlinnaas-2

® LUULHUNTITIIUIUIUILUNAIUIALMNIBLELANULTBNBVBIFULUUNITINY

N157298

FILTERED

Critically-Appraised
INFORMATION

Topics

[Evidence Syntheses]

Critically-Appraised Individual
Articles [Article Synopses]

LNBAUAY

%

Randomized Contrelled Trials
(RCTs)

. UMFILTERED
— Cohort Studies INFORMATION
Case-Controlled Studies
Case Series / Reports
~

Background Information / Expert Opinion \

N528LYIDTUY/NUNY

EBM Pyramid and EBM Page Generatar, @ 2006 Trustees of Darcmauth Callege and Yale Universine

T R N15IYLYIUITTYNE/NITUUN

Level of Evidence
Source: ResearchGate

https://www.researchgate.net/figure/Evidenc 11 5% 7‘9]/8 L‘?N gf{"] 51 Q/ﬁuﬁq

e-Based-Medicine-Triangle fig1 325543388 AUULIDND
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LUUNNADY NINAaDd LA

719918 8 1R97713 MR ED
(Experimental Research)

Hsnirus dasade wio S

“airrsnirunaocdne vt Rumsnie

71970 8 Iman s d 1n

(Chzervational Fle search)

1573 YT S50
{De seriptive Study)

m%‘ﬁn‘m%"mnstﬁ/mimm’mé’ﬂ’m
(Case Study, Case Report)

aifrguuloudon

Tingusudlay

N5 YLTINT SUUIRUUAAVING

(Descriptive cross-sectional Study)

-
ATTANE 24 WALA (AL EHTL
(Cross-sectional Study)

A T I AT 1
( Analytical Study)

Aadne T
(Cohort or Prospe ctive)

H (%]
MIANETIDUNT
[Case-control of Retrospective)

WHUATN 2 WIHUNBULUULAUNTTIRIIUTUUUTELNAS9)

a A 6

u: yayla ASatindusns, 2560
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AMULLANATIITEMIANUA AL L UULHNUNISIAY

n159veuuuliineass: A15ITUIBINARDITIRTSS n53SeRIAaDs
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lsisin1sannszin anmnsaiy
n1sAuANAULUSUTIN  hilinnsmauRu in13AuAY 1n13AUAY
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4.1.1 AMULANANNTSIINNNITIAYUUUNAGDY NINnasy wazlineass-5

| LLUULNUNT5228L 897809 (Experimental Research)

> Jumsideitigasjsvaneiianisaiuay

> sdnwaniziusiinideauladndududsamn (Cause, X) aznaliiiianassnlsde
faulsdu (Effect, Y)

> JANAFDUAMNTUNUSITUNA-NA
Anauiildaziinnuinnuideiiie “aruau” anuuwdsusuiinaindudsauy

M finisarvauanundsusiuiifiaainsdaudsdug
M lHuuunisideidaneaas




4.1.1 AMULANAITERINUUULNUNISIYLTINAADY NINANEDY Uazlinnaas-6

Il LUULLNUNI3IR8LBINAaaN (Experimental Research)

29AUIZNOUAIAYVDINITIVULTINARADY

1. 4N1353ANILNIN9N15NAGY (Manipulation/Treatment)
2. fimsatuauiadelumaunsndau (Control)

3. AN15AWNANITDINAIMNAENSVBINTFIANTENT (Observation)

NNvuA i = M5guA29819 (Random sampling)

R
O = n1520A1R0LLUS
X

= AISAANTZYINNIBNITNINTTNAADS




4.1.1 AULANFAIITZHININISIAYLTINANAADL NINAAY Lazlinnass-7

| LUULNUNIS8LBINAaDY (Experimental Research)

1.1 LL‘U‘ULLN‘IJﬂ']‘a"’aJ’é’EJL%Q‘I/Iﬂaa\’i%uﬁu(Pre—experimental Design)
1.1a NSANYILUUNFUAYIIANANAIMNARDY (One-shot Case Design)
1.1b LL‘U‘ULLNum‘J‘VIﬂa'eNLL‘U‘Uﬂfcj&lLﬁEJ’J‘VIﬂaauﬁauLLawﬁx‘lms{fﬂﬂisﬁ'} (One-Group Pretest-Posttest Design)
1.2 WUULAUNSIRELTINnasfiuiiase(True Experimental Research Design)
1.2a WUULNUNIINABBINBULAEHAIIATUNITIANIEINLUUNNGNAIUAY (Pretest-Posttest Control Group Design)-RCT
1.2b LUULKUNIINAABINITNAFBUNAINITINNTLIINLUUINGUAIUAN (Posttest ~Only Control Group Design)

Il LUULANUNI5IUNINABBY (Quasi-experimental Research)

2.1 WUULKUN1INARRILULINguAdUANN bWy (Quasi-experimental research)
2.2 WUULNUNIINARBILUUBYNTULEAT (Time Series Design)
2.3 LUULHUNISNAABILUUBYNTULIALAZANEUNAIUAN (Multiple Time Series Design)



4.1.1 AIULANAISSHAINNISIVYLUUNAADY NINAADY Lazlinnaas-8

| LUULNUNISIBINAaDY (Experimental Research)

1.1 LWUULKNUNISIALTINABIVUAY (Pre-experimental Design)

1.1a NIFANYILUUNGULAEIIAHNANAIMAABY (One-shot Case Design)

W X Wu Awdsaumanianszyin (Treatment)

O WU AuUsuanlaannnIsnagaunaInnasy/n153nnseni




4.1.1 AMULANAINSSHINNNISIVUUUNAADY NINAad wazlinnase-9
| LUULAUNSIR8LB9AaY (Experimental Research)

1.1 LUULNUNISILTINAFDIVUAU (Pre-experimental Design)

1.1b WUULHUNISNARBILUUNGNLALIMNATDUNDULATNAINITIANTLIIN
(One-Group Pretest-Posttest Design)

Opretest Oposttest

We X WusauUsanmuaiaanssii
Opretest WuNaN1SNAGBUNIUNAADY

Oposttest WUNANISNAFBUNAINAAD




4.1.1 AMULANAINSSHINNNISIWVLUUNAADY NInaass wazlinnass-10
| LUULAUNISI8LB9nad9 (Experimental Research)

1.2 WUUMAUN5BLT Ao eidiase (True Experimental Research Design)

1.2a LUUKHUNITNAABINDULAZIAILATUNITIANTZMUUINGUAIUAN®

(Pretest-Posttest Control Group Design

Oposttest2

Opretestl

\
_______

Oposttest4

Opretest3

\
_______

e X L‘i‘fluﬁfatwimmqﬁ%’ﬂmzﬁﬁ (Treatment)

Opretest!l uaz 2 WUNANIVAGDUADUY HAZHAINITNAADIVBINGUNARDY
Opretest3 waz 4 HWUNANINARDUNDULAZHAINITNARADIVBINGUAIUAN
(' Ry Wunsduiegnsegnsaaysal

N,
~o '

*$159138N71 Randomized Controlled Trial (RCT)




4.1.1 AMULANAINSSHINNNISIYUUUNAADY NINnasd Lazlinnaas-11
| LUULAUNISIR8L89na09 (Experimental Research)

1.2 LUULANRNISIYLBINAADINUNTY (True Experimental Research Design)

1.2b LUULNUNITNABBINITNAFIUNAINITIANTEHIMUVANGNAIUAYN (Posttest-only Control Group Design)

.......

Oposttest2

.......

Wi X 1 Juduwusanmnaiidnnszin (Treatment)
Oposttestl HUNANIINAHDUNAINAADIVDINGUNAADS
Oposttest2 HUNANITNIAFDUNEINASDIVDINFUAIUAL

\R Wunsgudiingns



4.1.1 AULANFAIITLHINNNITILUUNAADY NINAass Lazlinnans-12
| LLUUNI5798LB91Aa09 (Experimental Research)

1.2 LWUULNUNIILTINAADINLUNDFY (True Experimental Research Design)

A22819N15ANENIRY:

*  N15AVUUUY RCT iafinen1saaniunisaaniiainievadsgeeeivienialsaduies

v =

*  msAnwiiasaurguigeeraiviaemelsaduaimauladisaulasinisinuou 35 au

LT 9

*  NAAWSTANY: FEAUANTULATY d01UZN1MNUENNU9319N1e (Functional status) wazaun walInlagldaTadie
Wnsgulun1sinu sy

Exercise

Opretestl Oposttest2

\\\\\\

3times/w

------

Oposttest4

Opretest3

—> Health Edu

*******

2times/w




4.1.1 AMULANAINSSHINNNISIWLUUNAADY NInaass wazlinnass-13
| LUUNT52LBINAABY (Experimental Research)

1.2 LWUULNUNIILTINAABINLUNDFY (True Experimental Research Design)

Y A
Van

* N15AUANAILUINILYI IVNANTTITBUL YR RUINTY
* mMsguadegegrnliuszuutiglianaainuaiadiaidnelussezsuunsn

* msunUadngulalungulasunismeass (Blinding the interventions) YganaafsutinaInn1saslansalyl
AdladnnseIindamnassranguidadaiiAne

Y o w

UY9INA

=\ N g 1 Y
* FuUUaINIATlTIYLATITZEZLIAN

* A1D1IUN15YNAYAI0N LU UL ANNUNITIVYLTINAAD

v a

* daulugimanzdmiunisineniNendeganaNnIsANYIILUUUUTTEIRNNYasaTUNENYTAlLa?

® 555UYIAVDILUULLNUNIFTIVYLTINAADINUNUVBULIANITANEINDINGA HaZLAID NN NN



4.1.1 AMULANAINSEHINNNISIWUUUNAADY NINAasd wazlinnaas-14

Il LUULANUNT52NINAFB9(Quasi-Experimental Designs)

2.1 LUULAUNS I mMAaInguauaN liviniguny

NANVNIARNDY

NANAILAN

Opretest3 Oposttest4

Wia X Wuaandsanmniaanseii
Opretest!l uaz 2 WUUNANITVAGDUNDULAZHAINITNAADIVBINGUNARDY
Opretest3 waz 4 \UUNANITNARDUNDULAZARINITNAADIVDINGUAIUAN

____________ Juanuldvindisuiulunisgudisgng



4.1.1 AMULANAINSSHINNNITIWLUUNAADY NInaass wazlinnass-15

Il LUULLHNUNI5IR8NINAaRY (Quasi-experimental Designs)

2.2 LLUULAUNTINAADILLUUDUNITNLIAT (Time Series Design)

Time Series Design

IR AR
IR . )
@ Am Anwo - I treatment 578YAAR
L

|| )
I - 1n159097
I

m - An¥IANUSTELLIAN
| !
|

|
I 0,-0, = baseline
|

| LA O,-0, = intervention
v ] c : |
Ol, 02, 03, O4 Lfluwamsmﬂaauﬁauwﬂaaaﬂ%’w 1, 2, 3, 4 I [ I
I [ |

05, 06, 07, 08 Wunan1sNAFIUNEMAABIASIT 5,6, 7,8 (BY |

e X suswlsanuaidanszsin (Treatment)

18 - inMaIeuiiisusEnineynna
Yaanfina - irieglumsnaaes

- NSazNNaNeAY

VNN AINUND U VYT DNDIUNARET 29WTUT, 2561



4.1.1 AULANAIITZIRINNISIYUUUNAEY NInass wazlinnans-16

Il LUULANUNT52NINAaRI(Quasi-experimental Designs)

2.3 LUULAUNITNARDILUUBUNTULIAILALANEUAIUAY
(Multiple Time Series Design)

‘ ‘ ‘ @ ‘ ‘ ‘néuwmam

‘ ‘ ‘ ‘ ‘ ‘ﬂéuﬂqu@u

Wi X Wudwlsanuniannseiin (Treatment)
01, 02, 03 {JUNANITNAFIUADUNAABIATIN 1, 2, 3 NN TUNFUNAADILAZNANATUAN

04, 05, 06 WUNANIINATIUREINAABIATIN 4, 5, 6 NIUNGUNAADILAZNGUAIUAN
———————————— Juanubivindieunulunisgudiagig



4.1.1 AMULANAISSHINNNITIWLUUNAADY NInaass wazlinnaas-17

Il LUULLHNUN15I8NINAaR9(Quasi-experimental Designs)

* A19819N1SANEIY:

a v Y A A I

s v Yo o w Y1 =
— n153gnAnemanIsnseAudalienndeulmlainnadleluilugUqelsanaanifanauas

%4 4 174 (%4 Y Y A %4 a VX @ v v
— NAAWS: Nan1TiNIsSnwlagnisnsziudelionglinilaguszidiuain anusansudauss
(Sensation) A21NNI19v89Y9N1sARRUlNNTBHD (Range of motion)wasAULTILNTIVasile
(Hand strength) 1agina1ntA3a9IALsIUUND
Y d Yo a 1 o Yo d
JUrelsaviaaniianauaslaiunisuseiliunaunaznainsiasulusunsy 4 hau

nangwn: liinsgudiegnsagnelissuu wazlilinguseuiiiey



4.1.1 AMULANAINSSHINNNISIYUUUNAEDY NINAadd wazlinnasns-18

Il LUULANUNT52NINAaBI(Quasi-experimental Designs)

Y A
Yan

o JunuunAUNITINAWARALYULAYIAU RCT

q

= -4 o 1 [} 1 1 Q/ 1 | 1 v

* fuszlevdunlunsalnliarunsavinisgungudaednglavsagulasn

*  YuUsEndasuusTunaLaTnINeIns

14 o [ %4

UaIfin

°  FungunledIbiviniusznIngunaaaazngualuANn liinneai wenwmilaluainaunaianfouduiin
nlasuuazlilasunisianszvinvasnga

* mshiunUadnngulalasunselilanisdanserininliiaadnulinslalunisufiaszninang

*  AesliunndayannuniraneuaInguflagetazdeantuNaIIeuisunguAagn lidaiau

*  NIIIIVIUKNANITANEIALABITTUDARDUNAINNGUAIDE1TIANYA

Y

*  msdmansAnenliaguisanmalunnalintnsainnalsiiasnnaafniavulunmsidelssianiifiaisuiu RCT



4.1.1 AMULANFANNTEZRINNITIYUUUNAGDY NINAADY Lazlinnas-19
-l LUULKNUNISIRYLTINAaDILLaZNINAaDY (Experimental and Quasi-experimental Research)

AL UURNUNITINULTINAADILaZduanualn L




4.1.1 AMULANAINSSHINNNIIWLUUNAADY NInnass wazlinnass-20

anszvidmaadly
NQNAIBEN
. l
14 laile
AIVANRINAGDY AnwAUANWIS
PUIUTUNA FEMINAUYS
Tai I lafle Taf [ i
I I I I
finsduAleg L INg wuuiamnaed NQuAI9EN 1 NQY WUUUT581Y
14 T
dUA29871997N ; Juvius :
GHZPLIERRD WUUAUEUWUS iy
Uszng
Loy
na": ‘l,llilﬂﬁ\'l AIFNNBUINMS, 2560




4.1.1 AIULANFAIITZIRINNNITIYUUUNAEY NInase wazlinaane-21

Il LUULHUN5I98LTNnaaIuaznanaas (Experimental and Quasi-experimental Research)

® 9ANUUUNITILNAIVANAUNINVBIVaYaNULYDDD
* N1539891A ADIUNIAMULTILNTI HAZANUB ALY
* 12385554 1uN1579

*(WNHLRNNDUNIBLA-INU Thai Clinical Trial Registry-TCTR)
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| LLUUNN928LB9NAad9 (Experimental Research)

1. wunsigaungufiedn Audsdassmunimiualilungus aznaliie
WHANIIUAUNABINT ILANYU MaNTITN1sAIUALN (Control) Uadedus
aunszybIlunguftiue

2. unisigadauyfgiusgraliuszuu Nendenszuiunimaaaalutunauly
N158UdUINlaNgULABNIUNTZUIUY NITNABDILAY

3. UTeaeAazUan g ALRUAIAMULUUATIVDINANITANEN
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| LUUNI598LINAaDY (Experimental Research)

A1UEINT5A TUN1585 U AUTUNUSLTUNARAZHAYDINITANYIIILLTINARDY

> Over time > Between groups
> Preto post > Randomly composed
> Longitudinal > Naturally occurring (waitlist, other
programs)

> National norms/standards

Low Ability to High Ability to
Attribute Effect Attribute Effect

>

Post-test @ Pre & Post
only test

Source: Freeman, 2014
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Il LUULHENI58UUU LN AaD

(Non-experimental Research Design)

3.1 ANFVWLVINTTUU/UIT818 (Explanatory Research Study)

3.2 N1598LBIATIZR (Analytical Research Study)
3.3 N159eLBadSeuieuanun (Causal Comparative Research)
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Il WUUBAUN15IRBLUULINAaDY

3.1 ANFWLVINTTUU/UTTEY (Descriptive/ Explanatory Research Study)

< Aav & o Y, a a = Y o X X
> 1 JUN152 98 NaNIAI8LU1 1 LUt a9 la 5991l LA AUANYIUIN VU
1A8N15HANLAIUTINYNITAINUAMYTNANET KAZNITNTZTIBAIVDIAIUTIVAIY
& v v o a £ & a A< '
> 1Jun15usseng/nssaunvayalvidaaug iy Wunisesuremuanininlues
laglidinsaduandandsvseaaiunsallviialianunaisy
> UINYUITAIALUDIRULINDUTEIUAIDE1/NENADDEIN Y ALIATIALIAINLL LAETUNE
N15ANEN g UTIEEIUTIUNEUANYAILAI 9 UBINENADE 19N AN YT
Iﬂﬁlﬁﬂﬁﬁéﬁ%’]ﬂ’ﬂﬂﬁﬂﬁﬂé@ﬁL‘Viﬁ!LLﬂ%Na (Without trying to make inferences/causal statements)
> TalunisAnwrnUadeine9ad (Association) NULSAINANEILA
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3.1 N15AWIVINTIUUV/UITU8 (Descriptive/ Explanatory Research Study)

TailF3EmsmunudmlsnIoaaiunisal

1BuuUMSIVENTINITIATINTSUUT (Descriptive Survey)

sULUUNTSIY

3.1a M3AnN¥ITIENTA/NITTIBNURUETanguRULY

(Case Study/Descriptive Case Report Study)

3.1b N1SIVYLTINTTUULUUANVN

(Descriptive Cross-sectional Study)
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3.1a $18n38l/n135189uiUle/naulUae (Descriptive case report study)

- Descriptive Case Report Study is a detailed profile of a subject or set of
subjects and their clinical or laboratory experience. The purpose of these studies is
to identify potential areas of research and generate interest and hypothesis

formulation.

« Case reports are a first step for providing clues to identifying a new disease or
adverse health effect from an exposure or clinical experience.

-> A classic example is the case report study of 5 homosexual males who developed
a rare pneumonia. This case report study led to the eventual discovery of HIV.
Case reports are most likely to be useful when the disease or condition is

uncommon and when the disease or condition is caused almost exclusively by
a single kind of exposure.

One case report study led to the eventual discovery of HIV.

Source: NEDARC (The National EMSC Data Analysis Resource Center), retrieved from
https://www.nedarc.org/statisticalHelp/projectDesign/descriptiveStudy.html, on July 20, 2021.
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3.1a NMI5I8URYIE/S1897UN

First Case of 2019 Novel Coronavirus in the United States

SUMMARY

An outbreak of novel coronavirus (2019-nCoV) that began in Wuhan, China, has
spread rapidly, with cases now confirmed in multiple countries. We report the first
case of 2019-nCoV infection confirmed in the United States and describe the iden-
tification, diagnosis, clinical course, and management of the case, including the
patient’s initial mild symptoms at presentation with progression to pneumonia on
day 9 of illness. This case highlights the importance of close coordination between

clinicians and public health authorities at the local, state, and federal levels, as Hespital
well as the Ilf.:Ed ﬁ)%‘ rapid di.sseglinati.on of clinical information related to the care 1;_::' Urgent  Day - o o - fa a - - Bay fa
of patients with this emerging infection. China  Work Work Home gm 3 25" ;'-" 4'-" . EF ?}I 3} S " '_lF
On January 19’ 2020’ a 35-year—o|d man Day of liness 1 2 3 4 5 6 7 B 3 10 11 12 13 14 15
. . . e Subyacrivs Sibjective 7.3 I i) 04 1 ] 381 3. 7.3 16, 15
presented to an urgent care clinic in Fever (') pe el T2 S B0 8 68 | 368 | 363
Snohomish County, Washington, with e
a 4-day history of cough and subjective "™
fever. On checking into the clinic, the Ftigue
patient put on a mask in the waiting room. "=
After waiting approximately 20 minutes, "™ ]
he was taken into an examination room ~ ”*™* ]
. . Abdominal -
and underwent evaluation by a provider. discomfor
He disclosed that he had returned to Jao.gam g jenjenjan e fanojen e jan. Jan o gam e jan jan
Washington State on January 15 after Date

travellng to visit famlly In WUhan’ Chlna' Fipure 2. Symptoms and Maximum Body Temperatures According to Day of llness and Day of Hospitalization, January 16 to |January 30, 2020.

Holshue, M. L., DeBolt, C., Lindquist, S., Lofy, K. H., Wiesman, J., Bruce, H., Spitters, C., Ericson, K., Wilkerson, S., Tural, A., Diaz, G., Cohn,
A., Fox, L., Patel, A., Gerber, S. I., Kim, L., Tong, S., Lu, X., Lindstrom, S., Pallansch, M. A., ... Washington State 2019-nCoV Case
Investigation Team (2020). First Case of 2019 Novel Coronavirus in the United States. The New England journal of medicine, 382(10), 929—
936. https://doi.org/10.1056/NEJM0a2001191
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3.1a NMI5I8URYIE/S1897UN

Neuiiholiadazalhsalalsu 2019 (COVID-19):
Wihaousnvasdszwalnauazuand s maiu

BUAT) TIUTINT WL
AOIUL TN ASNATUAN [5A AsHTNaIa sy

linfndalifalalsw 2019 wialada 19 Smsnenululszmefulufaudinieu 2662 uas
Y i‘iﬂ.l'lHEIE.i'H‘i]FIl?]ﬂ1'1tiﬂgﬂﬁ1ﬁﬂqﬁﬁﬁr1ﬁﬂ F1FaAMIR AT sever acu wspinatory syndrome
coronavirns 2 (SARS-CoV-2) #aﬁluhHqﬁ'-ﬂmiﬁﬁmsizum‘lﬁq'wﬁibﬂaﬂ wazdudamarainas
dsznruiiauss aimsaaliadenuuandadu flsvenefadatlaslivaniarms daulwad
hedaflarmsldiuus udrineaniatslesdfimuiuusawiasvumnsmehivme wialadoes
ez s 2uih lWgnsd@edialdlufian dadunsirwwdinduiumsiiwuulsdulsas
muaims Tesnfuineungniussiunsinausasaslsaalyelumsnieududauanfaus:
Andugdielsalale 15

ynanuidunsnenuddialsalaia 18 nausnrarlsmalysuszvandssmaduTan Gy
ivandavdmnaduasaneflis a6 asmusfeafawsdunssand dhesnaldnaduihe
fdaddumsaavainlsa ﬁ'agﬂa'afhmffarﬂ'nﬁ’uﬂﬁmuﬂﬂs uaz lduinw I lukasuenddae
AAW@aN19a101A (Aihorne Tnfction Eolation Room: ATIR) Adeflarmndralivialve waraasna
famunniifnssannuiihitaadunvy wilimvnnsdandaay samamsrafdeiivng
msinwuundsAulssaamnuarns TnaluldSusamsTsn wasnamsasaTnsnynuazna limuida
wnndFswihagdigaduinu

a -] o = J- "
aranan: [sadeiialisalalsu 2019, neusavadUsanalng

BUATY FRUUINSG. (2020). T1e9uHLe lsARR
daln5alalsun 2019 (COVID-19): gilagignel
LN TENA e uazuaNU TN ARY. 919477
ANNUI91AUTIAT 14(2): 116-23. WDgle
91N https://he01.tci-
thaijo.org/index.php/bamrasjournal/article/vie
W/241494/164620 AUALTUT 25 FunAu 2565.
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3.1b N15WLVINITTUUIUUAAYING (Descriptive cross-sectional study)

® A descriptive cross-sectional study is a study in which the disease or condition and
potentially related factors are measured at a specific point in time for a defined population.

® Cross-sectional studies can be thought of as a "snapshot" of the frequency and

characteristics of a condition in a population at a particular point in time.

® This type of data can be used to assess the prevalence of conditions in a population.
However, since exposure and disease status are measured at the same point in
time, causal statements should not be made from this type of study. It is usually not
possible to distinguish whether the exposure proceeded or followed the condition.

Source: NEDARC (The National EMSC Data Analysis Resource Center), retrieved from
https://www.nedarc.org/statisticalHelp/projectDesign/descriptiveStudy.html, on July 20, 2021.



[ c 8 merriam-webster.com/dictionary/snapshot#h1

GAMES & QUIZZES THESAURUS WORD OF THE DAY FEATURI -

SINCE 1828 snapshot

Dictionary Thesaurus

snapshot nou
e Save Word

snap-shot | \ 'snap- shat @\

Definition of snapshot

1 :acasual photograph made typically by an amateur with a small handheld
camera

2 :animpression or view of something brief ar transitary
/! a snapshot of life back then

\ELETE Str‘ék}at', Tokyo |
Source: Unsplash photo for everyone, fetri

- Source; Street F"H’oto‘ Thailand , retrieved from

ﬁ;ctps://Www.streetpHotothailand.com/photo/6009
on July 20, 2021.
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3.1b N15WLVINITTUUIUUAAYING (Descriptive cross-sectional study)

A12819N15ANEIY

L’i’éN m'smﬂaummmmnsmnsg'\uaumm's8sumaumumﬂ 13-15 ¥ 1141/‘]1&1/]%0%')9]&%’1’6’1']5?]’1&
LLﬁ“{]ﬁlﬁ]EJ‘VILﬂEJ’J‘UB\‘i au‘i/I‘LIﬁJ\‘iﬂﬂ‘l‘:ﬂﬂQﬂﬁJﬁﬁJWUSﬂUﬂQQEJﬂ']‘L!‘WE]GIﬂ'i%’ﬁJﬂWimJLﬂiaﬁﬂNLLaaﬂaaaa)

¢ EjﬁJG\')ﬂEﬂ\‘l')ﬂi‘U“’l ‘Vlﬂ"lﬂ\‘iﬂﬂ‘l&!’la[,u‘['ix‘iL'B'EI‘USJSEJ3Jﬂﬂﬂ'm’élu{?luﬂ?l‘tl%‘iﬂﬁ]ﬂiﬁﬂuﬁlu&lL‘U‘L!'U’iu'i]'l A7UU 367 AU

(%4

¢ ’Jﬂﬂ’lLLUTVI’]u’]EJLLauNa’dWﬁ‘VILﬂﬂ?lu Iﬂ‘c’]ﬂ’]isljﬂﬂ'lllLﬂ‘c’J’Jﬂ‘U‘Uﬁu'WIﬂ’ﬁLﬂﬂE]‘UGIL‘Viﬁlﬁ]']ﬂﬁﬂ’ilﬂﬁ‘é]']ﬂﬂﬂ@ﬂﬂﬁaU
3 LADUNAIULN LLauWQﬁlﬂﬁiﬁJﬂﬁﬁﬂ&ILﬂiax‘iﬂ&ILLE]aﬂE]ﬁ@ﬁﬂﬂﬂﬂ’ﬁ‘lﬂ]?ﬁﬂﬁ]ﬂﬁ‘c’ﬂ‘l«!ﬂﬂﬂ

o \pSasiiafildlunisise 1aun
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3.1 N15AWIVINTIUUV/UITUY (Descriptive/ Explanatory Research Study)

Y A
YR
* > Uszuien

* -> lidaadssinazlinguaiegremeluainnishiaanunanseiauniiasaininisiiusiusiudeyaiiensaiian

a v A %

* > a3unanuITeiinnugniesaenadaiuaduduasuny

* > THludayaiugrulunisangula (Can be a basis for decision making) W n1sszydntulsalug wse
Juwatrahesainnssne (unsad) 1Judu

Y o w
RRRNE
* > wan153dehiazvioudadeivnuazina

* > LimungauiunisAneiusingnisal/Uywvselsannutios
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> Lflumﬁ%’aﬁajwza%mammé’uﬁus‘szwjﬂwqansiuﬁﬁnmﬁ’uﬁ"sLqu%"u6] TAAMURULUSAanUad9ls

> WumsideiildanusulafunsiessiauauaziiamsannuduiuideUsuna lifinnsaiuauduys

> sefnuanudiiusiBeevia-na-> vieesaduniseduieideituie (Predictive Explanation)
Tngadedayanuduiusssning x Au y ieaviuiedsuaauwlsusaly y issunglddae x
Tgldadnlunisesureanuiendasssndnediuys

M hisimsmuguanamlsdsunianndamlslag

Av A v o d
M “l%gmumsnmmaﬁauwuﬁ (Correlation Study)
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3.2 N15398LBIUN/NUNY (AMUFUNUS) (Predictive / Explanatory Research Study)

sULUUNISITY

(1) n1sAnwlUT1991N (Longitudinal/Prospective study)
1eun Cohort study

- Wunsfnenlungudiegaidlifinadnsnaulafinu ety waifny

sUnuuNIsEnENBeIATIER

Taahdunalutrmindeszezaaun (@aduluseuturseviarsdul) e

onn dadfy  ewan

Uszilludnausiegslinaansnaulaiinduvsslyl ] e | b

- 9rakEnINAN AN B luBNTIUTseeils vie WSsudsuanudewes @

Anlasunselilasuladeniiludnisiianadnsndnwinla
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ﬁ?@&hx‘lﬂ’]iﬁﬂw’ﬁﬁﬂ (1) ﬂ']iﬁﬂ‘l?i’]lﬂ‘ﬁ']\‘i‘lﬂ‘lj’] (Longitudinal/Prospective study)

1599 N3ANWINAYRINITBINAaINIBAUNTISINALIAND lavialalsus (Coronary
heart disease -CHD)

* 1. 33UNGUAT0E1NANYT (Cohort): AUILAUNIINYIABUYBUAINTY ITUIU XX, XXX AY

* 2. JasuUsnnung lagldiuudauaiuaiunglanuianssuaanidinenuun saunsdadeidesdusse
n13LAAlsAA a1

e 3. fiudoyagunmannuuutudinguawlugaiufne 8n 10 Ysewn vinsifiudeyalagldindesde
wudldlunnside
lawA  kuudauaIunglInuNIsialsanlla |
AUTIUTIUTBYAFMANIIANBVBINGUAIDE W NANEI N TuNTUTRS
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3.2 N15398LBIUN/NUNY (AMUFUNUS) (Predictive / Explanatory Research Study)

* Jaf
® Powerful strategy for defining incidence and investigating potential causes of an
outcome before it occurs
®* Time sequence strengthens inference that the factor may cause the outcome
24 o %4
® U2ANA
® Expensive — many subjects must be studied to observe outcome of interest

* Potential confounders: 14U cigarette smoking might confound the association
between exercise and CHD
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%4

>1lun193denidyayesnanglunisieuiisudang-ua nefwlsmamaniinyu

' Y = A v A Y A& Y =
NouUKa? JsuANEIIINNandwnany waaumanuanlululaunisgn

e o))

-> 1 JUN19398NANTAIVANAIUTENANDUS UNNEIU (Partial Control) Ae33

)}

v

n1sdaAnwnls iungainnazinle

ﬁmﬁmuquéfmﬂsmmqﬁuqmadm (Partial Control)

AYV A v v d
1¥uuumMsIveNBIaviaunUs (Correlational Study)
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SULUUNISIRY

n1sAnwgaunas(Retrospective study) Llaua Case-control study
< 1 1 Ao 1 g

* - Wunsuuinguindideymn (Case) waghifidgywndinen (Control)

* - AnwndaunaunanifiwUsinuie (Predictor variables) liveasuradnaunlangy Case 9ddgynn
nAnwUu wazlungu Control Asliifidgynnnenana

o - Tpefiauufgnunaslife n1siivseifdeddusinduanuaivinlinadsymndn

* - FBnsinusiusandaya Tduuudunival wuuaauay, Chart review, Han1505aNeRIUHUANTS
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3.3 A1sauLBadsauiiguanug (Causal Comparative Research)

o/ 1 = a o
AIDYINNIIANTYIIVY
1394 Association Between 3 Doses of mRNA COVID-19 Vaccine and Symptomatic Infection Caused by the SARS-

CoV-2 Omicron and Delta Variants

[ %4

guazasd: iefnwanudiiusvessldsuiadullesiulsalain-19 viia mRNA funnshnde
Tsaladn-19 anewuslelunsou uasanewuginadrlugiannsiunfuuinisfianiuuinis
gualuUssmAansgaLsn

1. 9952YNGUAIDE1AAN

Case: HA@INITNUIFUUININAABLATA-19 eneuglalunsou LazaIgwusIAan"
Control: gilan1siuniuusnisilifnalain-19 MeaaeaeiugnAne

2. Sadaumine (Predictor variable): [T 255~



JAMA | Original Investigation
Association Between 3 Doses of mRNA COVID-19 Vaccine

and Symptomatic Infection Caused by the SARS-CoV-2 Omicron
and Delta Variants

Emma K. Accorsl, Phil; Amadaa Britson, MID; Eathirines £ Fleming: Dutra, MID; Zachary B Smith, M&; Mong Shang, PhD,
Gondara Derado, PRl Josoph Miller, Phiy; Stephanis L Schiag, DPhil; Jennifor B Verand, M0, MPH

IMPORTANCE Astessing COWID-19 vaccine perfarma nce against the rapadly spreading

SARS-Col-2 Omicron vari ant i critical to inform public health guidance.

E Editorial page 528
E Rlabed artiche page 578
Supplemanial comment

DEMECTIVE To estimate the assod ation between receipt of 3 doses of Pfizer-Bol Tedh
BNTIG2b2 or Moderna mRNA-LZ273 vaccine and symptomatic SARS-CoV-2 infection, stratified

by variant (Omicron and Delta).

DESIGN, SETTING, AND FARTICIFANTS & test -negative case-control aralyss 2
years or alder with COVIDHke illness tested Decesmber 10, 2021, through lan
a rational pharmacy-based testing program (4666 OOID-S besting sites ac

EXPOSURES Three doses of mfMA COAVID-9 vacone (third dose =14 days
2= manths after second dose) vs unvaccinated and vs 2 doses & months
(b=, eligible for 2 booster dase).

MAIN OUTCOMES AND MEASURES Association betasen symptomatic SARS
[stratified by Omnicron or Delta varants defined using S-gene target falure
(3 dates wi urnvacorated and 3 doses vi 2 doses). Assocs Bions were mea:
multivarable multinomial regression. Among cases, a secondary outcome
threshald values (Fversely proportional 1o the amount of target nucksc &
viral genes, stratifesd by warant and vaccination status.

RESLLTS Owesall, 23 39 cases (I3 0798 Omucron: 10293 Delta) and 46 764
inchuded (mean age, 4003 [S0, 15.6] years; 42 050 [50.1%)] women). Priar
vaccine doses was reported for 18.5% (n = 2441) of Omicroncases, G.6%
cates, and 39.7% {n = 18 587 of controls; prior receipt of 2 mAMA& vacdne
reported for 55.3% (n = T245), 44.4% (n = 4570), and 416% (n = F456)
being urvaconated was reported for 2609 (n = 34020, 49.0% {n = 5044
[n = B721), respectively. The adpusted odds ratio for 3 doses vs umvaccinat
Cl, 0.31-0.35) for Omicron and QLUOES (5% O, 0.059-0.071) for Delta; for
2 deses the adusted odds ratio was 0.34 (95% CI, 03200 36) far Omecrar
014-007 or Delta. Median cyde threshald values were significantly highs
dicses vs 2 doses for both Omicron and Delta {Omicran Ngene: 19.35 v 1§
OfFlab gene: 1925 vs 1B.40; Delta N gene: 1007 vs 17.52; Delta OBFlab g1
Delta S gene: 23,62 vs 20.24).

CONCLUSIONS AND RELEVAMNCE Among indivi duals sesling testing for COV
U%in December 2021, receipt of 3 doses of mRiNA COID-19 waccine (com
urrvacdnated and with receipt of 2 doses) vwas bess Bkely among cases witl
SARS-CoV-2 infection compared with test-negative contrals. These findin
receipt of 3 doses of mRKA vaccine, nelative to being urvaccnated and to
wars asociated with protection against both the Omicron and Delta vanar,

higher odds ratios for Omicron suggest less protection for Omicron than for Delta.

—ay

DESIGN, SETTING, AND PARTICIPANTS A test-negative case-control analysis among adults 18
years or older with COVID-like illness tested December 10, 2021, through January 1, 2022, by
a national pharmacy-based testing program (4666 COVID-19 testing sites across 49 US states).

EXPOSURES Three doses of mMRNA COVID-19 vaccine (third dose =14 days before test and
=6 months after second dose) vs unvaccinated and vs 2 doses 6 months or more before test
(ie, eligible for a booster dose).

MAIN OUTCOMES AND MEASURES Association between symptomatic SARS-CoV-2 infection
(stratified by Omicron or Delta variants defined using S-gene target failure) and vaccination
(3 doses vs unvaccinated and 3 doses vs 2 doses). Associations were measured with
multivariable multinomial regression. Among cases, a secondary outcome was median cycle
threshold values (inversely proportional to the amount of target nucleic acid present) for 3
viral genes, stratified by variant and vaccination status.

Smith, Shang, Derado, Mille, Schrag,
vaiani); Epaemic imeligenoe

Coanirs pmnar s Filranso, Fasmead



JAMA | Original Investigation
Association Between 3 Doses of mRNA COVID-19 Vaccine

and Symptomatic Infection Caused by the SARS-CoV-2 Omicron
and Delta Variants

Emma K. Accorsl, Phil; Amadaa Britson, MID; Eathirines £ Fleming: Dutra, MID; Zachary B Smith, M&; Mong Shang, PhD,
Gondara Derado, PRl Josoph Miller, Phiy; Stephanis L Schiag, DPhil; Jennifor B Verand, M0, MPH

IMPORTANCE Astessing COWID-19 vaccine perfarma nce against the rapadly spreading
SARS-Col-2 Omicron vari ant i critical to inform public health guidance.

DEMECTIVE To estimate the assod ation between receipt of 3 doses of Pfizer-Bol Tedh
BNTIG2b2 or Moderna mRMNA-ZTE vaccine and symptomatic SARS-Coh-2 infectian, stratified
by variant (Omicron and Delta).

DESIGN, SETTING, AND FARTICIFANTS A test -negative case-control analyss among adults 18
years ar older with COVIDHike llness tested December 10, 2020, through Lemuary 1, 2002, by
a rational pharmacy-based testing program (4666 OOVID-9 besting sites across 49 LS states)

EXPOSURES Three doses of mfMA COVID-9 vacone (thind dose: =14 days before test and
2= manths after secand dose) vs uvaccinatesd ard v 2 dases & months or more before best
(b=, eligible for 2 booster dase).

MAIN OUTCOMES AND MEASURES Association betasen symptomatic SARS-CoV-2 infection
[stratified by Omicron or Delta vamants defined wsing S-gene target failure) and vaconation
(3 daess v urvacorated and 3 deses va 2 doses). Astocmations were measured with
multivariable multincmial regression. Among cases, a secondary cutcome was median cyde
threshiald values (Fversely proportional to the amount of target nucksc acid present] for 3
viral genes, stratifesd by warant and vaccination status.

RESULTS Owesall, 23 301 cages (3 0798 Omicror: 10 253 Delta) and 46 764 contrals wene
indiuded {mean age, 4003 [S0, 15.6] years; 42 050 [60.1%] women). Priar receipt of 3 mRbA
vaccine doses was reported for 18.6% (n = 2440) of Omicroncases, 6.6% {n = 675)of Delta
cades, and 397% (n = I8 587} of controls; prior receipt of 2 mRM A& vacdne doses was
reported for 55.3% (n = F245), 44.4% (n = 4570, and 4L6% (n = 19456), respectively: and
being urvaconated was reported for 26096 (n = 3412, 49.0% {n = 5044), and 18.6%

[n = B721), respectivedy. The adpusted odds ratio for 3 dotes vs omaconated was 0,33 (95%
(. 0.31-0.35) far Omicran and QUOES (5% O, 0.059-0.071) for Delta; for 3 vacone doses v
2 doses the adjusted odds ratia was 0034 (25% C1, 0.32-0036) for Omacran and 006 (95% CI,
014-007 for Delta. Median cyde threshiald values were significantly higher in cases with 3
doses vi 2 doses for both Omicron and Delta {Omicran Ngene: 19.35 v 18.52; Omicron
ORFlab gene: 1925 vs 1B.40; Delta N gene: 1907 vs 17.52; Delta ORFlab gene: 1870 vs 1728,
Delta S gene: 23,62 vs 20.24).

CONCLUSIONS AND RELEVAMCE Among individuals seeling testing for COVID-ike iliness in the
U%in December 2021, receipt of 3 doses of mEMA COID-19 vaccine (compared with
urrvacdnated and with receipt of 2 doses) was bess Bhkely among cases with symptomatic
SARS-CoV-2 infection compared with test-negative contrals. These Findings suggest that
receipt of 3 doses of mRKA vaccine, nelative to being urvaconated and to receipt of 2 doses,
wiars azociated with pratection against both the Omicron and Delta vanants. although the
higher odds ratios for Omicron suggest less protection for Omicron than for Delta.

RESULTS Overall, 23 391 cases (13 098 Omicron; 10 293 Delta) and 46 764 controls were
included (mean age, 40.3 [SD, 15.6] years; 42 050 [60.1%] women). Prior receipt of 3 mRNA
vaccine doses was reported for 18.6% (n = 2441) of Omicron cases, 6.6% (n = 679) of Delta
cases, and 39.7% (n = 18 587) of controls; prior receipt of 2 mRNA vaccine doses was
reported for 55.3% (n = 7245), 44.4% (n = 4570), and 41.6% (n = 19 456), respectively; and

" (A= 8721), respectively. The adjusted odds ratio for 3 doses vs unvaccinated was 0.33 (95%

Cl, 0.31-0.35) for Omicron and 0.065 (95% Cl, 0.059-0.071) for Delta; for 3 vaccine doses vs
2 doses the adjusted odds ratio was 0.34 (95% Cl, 0.32-0.36) for Omicron and 0.16 (95% ClI,
0.14-0.17) for Delta. Median cycle threshold values were significantly higher in cases with 3
doses vs 2 doses for both Omicron and Delta (Omicron N gene: 19.35 vs 18.52; Omicron
ORFlab gene: 19.25 vs 18.40; Delta N gene: 19.07 vs 17.52; Delta ORFlab gene: 18.70 vs 17.28;
Delta S gene: 23.62 vs 20.24).

Accorsi EK, Britton A, Fleming-Dutra KE, et al. Association Between 3 Doses
of mMRNA COVID-19 Vaccine and Symptomatic Infection Caused by the SARS-

CoV-2 Omicron and Delta Variants. JAMA. 2022;327(7):639-651.
doi:10.1001/jama.2022.0470

. Frsasar P Filrasss annrsd
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Game Time 2: 393UA

( ) 1. Controlled before-after study
( ) 2. Randomized controlled study
( ) 3. Cohort / panel study

( ) 4. Before-after study

( ) 5. Survey

( ) 6. Post-test only study

A. True experimental study
B. Quasi-experiment study
C. Pre-experiment study
D. Longitudinal study

E. Cross-sectional study



Game Time 2: m{]’U@j (b5E))

( B) 1. Controlled before-after study
(A) 2. Randomized controlled study
( D) 3. Cohort / panel study

( C) 4. Before-after study

( E) 5. Survey

( C) 6. Post-test only study

A. True Experiment
B. Quasi-experiment
C. Pre-experiment
D. Longitudinal study

E. Cross-sectional study



4.1.2 KANN15NLUULKNUNI5IYLTIUSUIN: Max-Min-Con

(1) N1999NLUUNITINAIAILUS (Measurement Design)

> 1WuUNSA%MUAISN15INAT KSaNTSaSGLasNILILATaanlTIaA1R LU Ha1aUnN15AUNTS A9l

* 1.1 NMUUAINGUIZEIAVBINITINAIRIUUS

o v o a Y ' v Ay 'Y YRy

* 1.2 NMUUALASIES9 LaATRYIUVDIAIALUSLARZAINABINSIN ATALIU
o 'y) Y ) v Y = A AN YY a1 W

* 1.3 MuuasEAuN1TInvasdaya Msasluasnmuesasllenldinafauys

Ao & v o A A& dgqyvw 0w &
* 1.4 asddauAuNniIndunasiivansaslionlyinAiniuwusuue
laun A21unse (Validity) wazanuasy (Reliability)

o ad & < v v v
® 15 ﬂ’]‘Vi‘L!WJSﬂ"liLLﬁ%%UM@‘Uﬂ’ﬁLﬂUS’JUi')&I%E]Qai‘lfi?]ﬂL?U‘L!

* 1.6 MuuAULuY 3390AAILUS IanIsAUANAILUSIAY 1nadBn1sengY
917gU N19gUMAIBE19 MsiuTudwlsiAne Asandatunisallingi
MI9N1IAIUANAIYITNIINIEDR



4.1.2 BanN1S9aNLLUULLKNUNI528LTIUTUIUL: Max-Min-Con

(2) N158BALUUNITENABEN9 (Random Sampling Assignment )

< o a d' v 1 (Y] 1 ci < (Y] d'd o =
-> Wunsaiiunig LwalﬁlﬂynqmmammuJumLmuwWuaaﬂszmnﬂumsmmﬂnm
UVUNDUNISAUUNIS AU

* 2.1 AmuAIsn15qgusi0e19
JUNISANUATDULUALAZLENIBNTEUNGUAIRE 1Nz IRlANqUAIDENS
Mumununfvessznsnane

* 2.2 1IMUAYUINYDINGUAIDENTUAUIZAU
JUNISAIMUATUIN/ATUIUYDINGNAIDENINNUTZVINTOUNLAUNZEL
wazdanudulula Teenisldansnsavdy gasnisAiuin 1selusknunisAumn




4.1.2 KAaNNIS99NLLUULLKNUNI528LBIUSU4: Max-Min-Con

(3) NM52ANLUUNITIATILYVaYA (Data Analysis Design)
-> L%Uﬂ’]i’)’]\‘iLLN‘IﬁUﬂ’ﬁﬁ’]Lﬁuﬂ’]'iﬁl‘t]%@%aﬂﬁhﬁL%uigUU LALHDNARDINUYNIINNY
199m335e WD IHEU1509UTynIN1938AIUANANIBVBINITIVY wUwTY

3.1 msiaenlyanaivevssery (Descriptive Statistics)
Lﬁuﬂmﬁaﬂigzj’aamumﬁmeﬁﬁﬁaaﬂa‘ﬁ'mmzamﬁ’vmﬁumaqeﬁmﬂa Wolrlananisiselunisussens
ANYUEHAN 9 ﬁﬁﬂ@ﬂé’@&hqgﬂﬁaq Faau wazidede
> WanN1539edAU(Te)n N8y (Internal Validity)

3.2 n7ﬂﬁan7"2755975‘*?\75’7\15\7(lnferential Statistics)
Humsidenldadflunnneideyafivneautudonnandesiu Basic Assumption) tielvld
nanTidefigndios daiau Udede wavanunsnlinansidelunisasuérsdananiside (Generalization)
Mnngudegludilsernslaeg1elisyansnin
> wan15ivedinruGiss)nsiniguean (External Validity)




4.1.2 KAaNNIS99NLLUULLKNUNI528LBIUSUIY: Max-Min-Con

® YMNIINUIYVBINTTBNLUUNITIAY

* 1. wialvlaAnauvastynin153eignaae IaLal waslindugInIIuLTane

> 1AgN156319NTDURUIAANITILNITTYANMUFUWUFTENT19A MU TNAN W
o Ul dunwamddunmaiiusiusiunasinsizvidaya

* 2. 1iaAUANAMNLUTUTINYBIRIUTNANYIRY
> Tngldmannislunisamuauanuulsuniuvesiudsiisenia
“Uann1s Max-Min-Con %38 Max-Min-Con Principles”



4.1.2 KannN1599NLUULANLRNTSIYLYIUTU: Max-Min-Con
1anNN15 Max-Min-Con Tun15AuANAUKYTUTIUVBIAYS

#ann1s Max-Min-Con

(1) nMstiaANLdsUTINNsEUUYaIRIudsAne lullAngegn (Maximization
of Systematic Variance) -> Uun1509nuun15398lAiAI1UATUARUUBULYA
Ya3UyINITINY IRunAEn

9

(2) ﬂ’l‘iaﬂm’mﬂmﬂLﬂaa‘lﬂ,ﬁmaaﬁaﬂﬁqw (Minimization of Error Variance)
> WunsanpnuaainadouiaziindulunmNTuliieutiosian

(3) n1sAruaNAnUsunsngaulvliAiasi (Control of Extraneous Variables)

> Wunsmuandninavessiaulsnliegluvauunuainisive wie199sinanssnusieNanisIvy

lnlaunnian

j 74
o/ o/

niail iwalnlamimavvaslyninisaveignaes daiay dA1uiieense uasundane



4.1.2 KaNN1T99NUUULNUNITIAULIIUIUIAL: Max-Min-Con
1anNN13 Max-Min-Con 1un15a2uANA3UsUTIUYR901US

(1) NISINNATNLUSUSIUNLSZUUVINLUSNANEI LA A E9ER

Y 9

(Maximization of Systematic Variance)
wu8ae N9 lvidmeasalinnundsusiugeEn

AUsTaeA AB BN IANAILUIAUNIBKNATINATURINAITIFINABBITENINNGUNARBILAL
NHUAIVANLAIULANAAUNINTIEA

> “pIsiNAINLYIUTINYRIR LU sANBUasnandIuUsBasE N ign ” vilalay
,\/ (4 1o ' Y < o aa
nviuanguaqagne iiduunuinnveslszeing
V nstieusaudstifiannunse
,\/ 124 YA
N1337UsMTaya vidiauuUsUTIUg R

N1StNANLUSUTINNT ST UL IuUsTAne lullAgegn => n1svinlvsudsdassiilanaundsiulauin
wirladWunisiiulantanazuenanunlsusiuvraenindsnuilasanniduravasn Ll sda5209n1n
AULUSUSIUNINUA



(1) nMstiaANkUsUTINNisEUUvaIfuUshfnu lvllAngegn
(Maximization of Systematic Variance)

arulsuUsruaudsunsandiau

adutlsUsruanamatlsunsnafan
(Extraneous Variance)

Al uudsiysou

gl seu

AaulslsIuUINnAIU
AANALARaU
(Error Variance)

s2UaLvil

] Slupnu wilsdsaudlignsnsaadunelamasauls
szuu(Error Variance)

Tun1539a9ia1aaziiAAUAINANUAGIN 9 11U
5 -> AINLANFANNTEUINNGNAIDEN

AuuUsUsusIuLssAu < -
-> AnnAaAIALARaLlUN1IA 1T

-> mwﬁ'nﬁm"lumiwmam

WHUDRT 4 ANuANAUEIRIANLLTUTIuIRAwL S
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(1) N1SNAMULUSUSUNLTZUUVRINLLUSNANEI LAl A dIEn

Y 9

(Maximization of Systematic Variance)-a

* AN UIUTIUBEN9TZUU (Systematic Variance) %3e
A% wUsUSIUSIU (Covariance) #3aaMuuUsUsUNBsUelA (Explained Variance) #5
AAULUSUSIUINHANITNNABY (Experimental Variance)

L 2

WUAMUFUNUSTERI9RLUSAULaZALUSAUNFBINITAN N

A1UUsUTIVRINAUSUNINFDY (Extraneous Variance) sJUAIIUaUNYS 5293190 6U5073
uazauusunsngauntuitay (Confound) nUAIUKUSUTIUDENTTZUY

$

%4

[~3 dl v A v Y] a o
X] WuautUsUsIununIgaA9IN15LVINDDNINNNTIY
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(1) NISINNANNLUSUSAIUNLSZUUVINLUSNANEI LU A EIER

U 9

(Maximization of Systematic Variance)-fa

Qs

Phem, g = e SN
Ex. clf"i'"lﬂi?;d’?l EFIOINITIANHIITNITaow 3 315 Niife

&
st s =S
HAdHENTNISISYUVDIUNANE 3 N

T
m | naNAIUAN
i & E-' ['J d‘ !
e
b P A

IBDNDIOaou
TuvaciasInudaeamnanaaNnniulifdlunisiiaananana

(A1DIF1INUUIN)

Tldansziinunandiegia srudamsinmanaunulifly
Pl = e P a a &
s=zTawiilunmailfiicsass P31: yala eSafingdusnnsg, 2553



4.1.2 KaNN1T99NUUULNUNITIAULIIUIUIAL: Max-Min-Con
1anNN13 Max-Min-Con 1un15a2uANA3UsUTIUYR901US

(2) MsanaufaIaAfauliaalaeyiga (Minimization of Error Variance)

<

Uuszuy (Systematic Error)

=]

nU18dINITn IiANUAaIALARBUIAIANHALALLANILDE19EIAIUARIALARD UL
¢ A o v i a a 1 S 0 Y a
AUITEA: BV IAMULUTUTIUVRIAUABIALARBUNANAINELUARIS Y HANLaeTgR
i a < i da X v a ° a v o &
andAaaafauniduszuuiluauraiandsunintuluaneasamvsasaitaue Inginnantdadenieg aeil:
- AuAaIARaUluNSRNNENADEN

- AUARIALARBUVBINITIN LU LATBINDIIBVINAMUNN HIFeunANT Iy lunsTdATale
- annaraadaulun1Inaas

- AuAAIALARIUlUNITIATIENURYS

AsnsilianuaaanfouliAtasiign
> 1585195098730 THE Aunse (Validity) Auiissy/audady (Reliability) Aanuluustis (Objectivity)
wag 91U13mUN (Discrimination)



4.1.2 ¥aNN15EBNLUULHUNITILIIUTUIAL: Max-Min-Con
#aNN13 Max-Min-Con Tun13a3uANA18LUsUIIUVRIAILYS

(2) Msanauaantaaeulividetioeiian(Minimization of Error Variance)-ia
ANTINI8YDI Minimization of '?ﬁ'

3
Error Variance d@
- T \

. THHE]EN ﬂ1'§‘|’]111f‘i"f1 Ilmﬂfﬂﬂ.!"ﬂﬂ Eﬁ!iﬂﬂﬁﬂﬂﬂ

* iﬂﬂ!ﬂﬂ’l“ﬂﬂ’lﬂﬂﬂﬂ JHRAAeIRA ﬂi!ﬂ!.ﬂﬂﬁ“’llll

(Systematic Error)

4 a 1
1ATRsiln 1A
T 1 - sy e

-AwIAnguAIaguan -fidy

-naufoed ludlud '
g - UANTDS

UNUAA [~ [

Random Error vs. Systematic Error Jm
]
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4.1.1n AANNI5DDNLUULLNUNISIYLYIUSUI: Max-Min-Con
1anNN15 Max-Min-Con Tun15AuANAUKYIUTIUVBIAIYS

(3) n1sAruANAILUIUNINaUTAIAIN (Control of Extraneous Variables)

* faudsunsngau (Extraneous Variables) mnﬂmmLLﬂiwwfamﬂlaJlﬂﬂﬂLaanmﬂnm
LLmﬂumuﬂ'm
wamammﬂaauuﬂaaﬁwmmu:dimu

* UszLnnvasnuUsunsnaaunazisaiuny
1) faudsunsndouiluiadunieuen (External Factors)
2) fauvsunsndouiiluandnwusvsingudietne (Intrinsic to the Subject)
3) AILUTUNINYBUIINENAABIALNEUATDES (Experimenter and Subject)




4.1.2 ¥aNN1TBBNLUULAUNITIYLYIUIUI: Max-Min-Con
aNN13 Max-Min-Con 1un135A2UANA1UKUTUTIUVBIAIUS

(3) ﬂ’l'iﬂ’JU@ﬁJéT’JLLU%LLwiﬂsé’fauiﬁﬁﬁﬂmﬁ (Control of Extraneous Variables)-2

A5AVANAIUIININY DU

* 1) FFAruaNfIwUsHnIndauniludaienieuan

* 1.1 FFmunuidadenuaniwiingay (Environment Factor Control)

v 1w ' ' = ag v vy vy = 1 A oy
> AFAUANENNUINTDNVIINGNADENN LY Ues 1He9 wazgaumgiiidadnulnalpesiulvisnnigauinnazinla
> MIAUANFNNLINADN TUNATUIN 1N AouFuM walA1Tdanuas tHee gaumnil Tuseudnsdunvallvlianw

aangadenulvnINgn

* 1.2 35Aruaudadearuian (Time Factor Control)

Jyinunslgymandnsnsnunagausneny 1w guainseniguazaumidaganlugiawia i nanedu 1
Tinas1eny szauANsUlain 3AVLIA1aTUEDAYDINYBENAITUUTENIURIMTIUTINIANAINY £
> WYIYINTIUTINVaYANGNAIE e TudIaLRYINY ”




4.1.2 KanN1S99NLUULLKNUNI528LB9USU4: Max-Min-Con
anNN15 Max-Min-Con 1un15a2UANAUKUSUSIUVBIAIUS

(3) m‘sﬂ’mﬂluﬁ’aLtﬂittwiﬂsﬁ’auc[ﬁﬁmmﬁ (Control of Extraneous Variables)-3

A5AUANAILUTUNINTYDU

* (2) FmrwauduUsunsndouiidutladensluvesngudaedia
2.1 n13gu (Randomization)
2.2 nsAnwIAINNguagsiiliuienius (Homogeneity)

2.3 mMsuaUsunsndaunnlunndsddse (Study as independent

variables)

2.4 n153uA (Matching)

a ¢ 1 . . = <
9 K ansniasnvirs@gliislsslensisngr (Analv/icic A€ ~Aav/arianmca) (a1 la1ans




4.1.2 AENN15BNUUULNUNIIYIIUTUU: Max-Min-Con
aNN13 Max-Min-Con Tun15a3uANA1MKUSUTIUVBIAILUS

Game time 1 23szyAuUsUNINYaULAzITAIUAY

Tun1353981509“Havan1shisanniasnigagrsadaus lugimyuaanunisUaealelsanauilanilanig”

n15kiaanniaanie

athaﬁ’]Laua —'

(Non-regular Exercise) (Myocardial Infarction-Ml)

Wulsanaiuiilavialanie
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4.1.2 KaNN159NBUULKNUNT5IYLYIUSU: Max-Min-Con
1anNN13 Max-Min-Con Tun13A2UANANLUITUSIUVBIAIUS

Game time 1 ﬁ]\‘liu‘UGl’JLLU'iLLVI'iﬂGUEJULLau'Jﬁﬂ’JUﬂﬁJ
1‘14?']"]'3’3'4]8[58\‘1 “Nﬁ‘Ua\‘iﬂ’]‘i‘lﬁJaaﬂﬂ"la\‘iﬂﬂﬁl’élﬁl'l\‘iﬂu'lLﬂualu%')\‘muuﬁ’nﬂUﬂﬂiU')Elﬂ')ﬁli%'ﬂﬂﬁ’]&lL‘L!'é]‘i/i’)dl'ilﬂ'lﬁl”

nshiventindsni Julsandruiiasialane
L RNGERIGHE ——)
(Non-regular Exercise) (Myocardial Infarction-Ml)
msgqu%i
N15USLAABINNS
91y iwe

->Non-reg exercise during young adult had MI 3.5 times higher than those who had reg exercise.
->The effect of non-regular exercise during young adult on the development of Ml was different on
each gender. The effect was higher among Men (OR = 4.8) than Women (OR = 1.7). i



4.1.3 AMNATINELY LazANATIN1auan (Internal validity vs External validity)

LUUBHUN5I8303ULUUNTSIRNR Tinasiiiansaney 3 Ussms o
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1. TvieneaungnaasdmIulnin1side wseaunsanasauauungIulansuau

Y

2. @unsanIuauAIUsAeuBnta
2.1 mImuAumaiiaviaIsns (Control Techniques) 71l4
- M58 (Randomization) - n153uA (Matching)
- MNSAIUANITNISNINEDR (Control of Statistical Techniques)
2.2 NMIAIVANAIBEI (Group Control)
- nRuAIUAN (Control Group-CG)
- NRUNAaBY (Experimental Group-EG)
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NFOBNUUULKUNITIE MR AL TNANUIIBAAINNYNABY 2 B89 AB
* (1) AnunsIn1ele (Internal Validity):

*(2) AunsIN18UDN (External Validity):




4.1.3 AMNATINELY LazANATIN1auan (Internal validity vs External validity)

(1) AunsINelu (Internal Validity)
VUNEAY AIUYNABIYBALRNN UaztaaTUnlnaINNan1sIRY

1.1 ANu(iiee)nsadalaseada (Construct Validity)
1.2 ANU(HiB9)nI9VaRATaINaTA (Instrument Validity)

1.3 Au(fle)nsaTeadn (Statistical Conclusion Validity)



4.1.3 AMNATINELY LazANATIN1auan (Internal validity vs External validity)

(1) anufissnseniegly (nternal Validity)
1.1 ﬂ’JﬂﬁJ(Lﬁﬂﬂ)ﬂiﬂL‘?ﬁﬁIﬂix‘iﬁ%’N (Construct Validity):
JUANNADNAABITENINNNTWUAILUIANTEAUUNUTITY
dgnsinlusziususssuldnssmuiimsazduniolsl

gNANIDLN:

ya a a wva Y g
> nsvidgrudaufuanisuaauusnane

vV Y

=< ya 1 o/ 1 v a 1 o/ v
F4N135 ALY IULANAI9NUDIVE Nﬁi‘Vi\‘l’]U’Jﬁ]ﬂﬁJ“IJ@ﬁ'éﬂ LLGIﬂGI’]\‘lﬂUlﬂ




4.1.3 AMNATINELY LazANATIN1auan (Internal validity vs External validity)

(1) A27UR59n181U (Internal Validity)-#i@
1.2 A7IUASIVNATD9EDTA (Instrument Validity): #1889 AU(Tiee)nsad

1
VA o (=

Lﬁmmﬂ%qﬁi’m/ﬁaaﬂaﬁLﬁumﬂé’ﬁum@mmﬁma&Jumaﬂfi FUUUNAUINNNSH

Y

/N5uaLATIInNIAMAIN

CELRRR
TALA LUVEDUDNY NSEUNTED] LAaZAISALNNNISEL
> dasaadndamnin vielinnu(ensiazdiadonuie)nsavetaya

PIALVUIYDINITHANUNY)ATITILATIFST 19N IUUIDNATY




4.1.3 AMNATINELY LazANATIN1auan (Internal validity vs External validity)

(1) aunsenielu (Internal Validity)-sia
1.3 Au(fe)nsuTeann (Statistical conclusion Validity):
Juau(isonsslussiuvesnisudadoyaiiinldduaidaiunm
MAtesiumsidanflunisianssiiudoyauaziinsevideya

lognaaamngauiueauly

U ANSEAVEUNUSU19EIU (Part and Partial Correlation)

NN19LASIEVAULUTUSIUTIU (ANCOVA)




4.1.3 AMNATINELY LazANATIN1auan (Internal validity vs External validity)

(2) aAunsIN18uUdn (External Validity):
Juanugniewesdoasunaiethluldfuussanuuinly

¥
Q/Q/Zld

-> Weilpnugndesneuenaziadulily  91ns3veiuludnnugndeniely

Usznaumie
2.1 AMU(AE)RTUTIUTTVINT (Population Validity)

2.2 AUGAB)RTATIEN NS0 (Ecological Validity)




4.1.3 AMNATINELY LazANATIN1auan (Internal validity vs External validity)

(2) AuATIN8Uan (External Validity)

2.1 AMUATAFIUTEBINT (Population Validity)
v Havesn1vetuansat lUlglanunquussanslaninavnaiiedls

Wy N53eneiulymainuiuamisemsvesndiseuluyusuiliowasyuuniy
A1ARZIUDDARLUNLD NaTBINITIETANNTsImsLedla D1azihlulvesuielamvesnsisou
Tugnvuilaauazyuunluginindu vesUsemalng

2.2 AANUASATeaN1wN15al (Ecological Validity)
e wavesnsIvetuaunsaslUlalaluaaunisalnig o laundesiinedls

o] U/ =

LA U INIANLANANINUILLVDINA LN LA




4.1.3 ANNATINE LU LAZANNATINEUAN (Internal validity vs External validity)

d5U: aNWAIZNITOBNLUY
LLUNISIYLTIUSUIUNG

1. YsnAnA1ulanf
(Freedom from Bias)

anad v

4. 3n15L89n IUanfNanfag

Y
a

1un'15‘1/|ﬂaauamm§'m
(Statistical Precision for

2. UsaFanaududay
(Freedom of

Confoundi
onfounding) Testing Hypothesis)

N

3. @1u1sanIuANAILUSHNSNYaula

(Control of Extraneous Variables )

80




4.1.4 DIUINISNAEIU LLazvUIndNswa (Power of test and effect size)

91U1IN1INATAU (Power of test ) nueds AuUazlunsalonaly
msfwufiasauyAguiasdunans (H ) Woauyfsmudududia
(1-p) 30 namldingrualumsmeaeufeaulhfiayseusuaunfisiu
yaden (H,) Lﬁaamyagﬂuﬁutﬁm%q

srunaN AdRUaLiiANNle:
> 1. wwesegafidnuiivunalngisane
> 2. nsgraumsnlddeyamniinnugnieiismss lunnduseuvesnsdiiuay

> 3. ANSLEAN LI SNAFRUNINEDR 1agLaaNlARSINUANWUZYBINITLANLLA
Uszrnsiasiduluamudennasiassulunisnageudtadatug lviuinian



4.1.4 IUINISNAFDU LLazIUInINSNa (Power of test and effect size)

Statistical Power

Decision

Correct Type | Error

"Confidence Level" "False Positive"

1-p ("power”)
Probability = 1-« Probability = «

Type |l Error Correct

"False Negative" "Statistical Power"

Probablility = 3 Probabillity = 1-}

Null Hypothesis (H,)




4.1.4 TUNINISNAEDU LLaZVUINBNSNEA (Power of test and effect size)

NUNIU: AUARNIAARBUTUNITNATIUFNURFIY

nsanaula
PRPRIDRER 8935U H, Ufjes Hy
(UanIduduasa) (uanduliiluas)
Ho Wua3 andulagnaas AMURANAIARUUT 1
(Feehs UaTauinesinle) Confidence level False positive
(AuU19u=1-01) (ANHU9TU=0l)
H, laiduase AUAANANARUUT 2 andulagnaas
(9819 F190ule) False negative Statistical Power
(Auiazdu=[3) (Aunazdu=1-p)




4.1.4 TUNINISNNEDU LLAZVUINDNSNEA (Power of test and effect size)

Null Alternate
Distribution Distribution

P(Accept H{|H, is True) P(Accept Hy|H, is True)

-




4.1.4 IUINISNAFDU LazIuIndnNsna (Power of test and effect size)

* Power is the probability that the null hypothesis is rejected given that
the alternate hypothesis is true.

power = P(reject Hy|H; is true)
=1 — P(Accept Hy|H, is True)
=1-B

* In English: Power is the likelihood that you detect the effect you are
looking for!

* Power = 0.80 is a commonly used benchmark
* Yes, ~20% of rigorously designed studies fail to detect a true effect




4.1.4 DIUINISNAEIU LLazvu1nanswa (Power of test and effect size)

YUINDNSNA 1138UUNNVINA(NTENU) (Effect size)

ﬁ@ ?Jmﬂ%aﬂmaﬁﬁﬂéﬁumﬂﬁ’aLLUiﬁu
(Independent variable) sasUsnu
(Dependent variable mlmmﬂmmﬂmLmuJismmaumamamwuﬁ
Ly Glluf]ﬂﬂ')f]llLLWﬂmf]Qf’Uaﬁﬂf]Lﬂaﬂmqﬂﬂmmﬁrlamﬁ

=Q

AFUUTEANTNIS0AN0Y (Regression coefficient)

Y a & v o € . . . < v
ANANUTEaNdandunus (Correlation coefficient) lUunu
(aWad anuadug, 2553)

YUIANANTENUTUBATZAINVUINVDINGUA2DES (Becker, 1999)



4.1.4 91U1AN3
NAsIU LasUYUIN
anana (Power of
test and effect
size)

Other Effect Size Estimators
Cohen’s d
Pearson’sr

other - Hedges’g
- Glass’A
- odds ratio OR
- relative risk RR

The Essential Guide to

EFEEGT S1ZES

-

Statistical Power, Meta-Analysis, and the
Interpretation of Research Results

MS3IAS1EAOWUY
MSAMUMUULNIANDOEND

nru=aulnaisiusinsy

G*Power

SOOMANS ISt ns. ryle NEanGUSINS

EFTECT SEZE, FOWER ANALYSE
OFTIMAML SAMINLE SEIE CALCT LTINS

LSING GPPORER SOUFTS AR




4.1.4 91UINISNAFDU HazvUIndNsNa (Power of test and effect size)
ugdnumodnn dgdnn lumalguin

Atvnowdaudunamsissutiigui P-value dud  Whisddnlumolfun ndetsddunmonatin T

a, p-value Uuuanugdintundnn umliuouan nwdntununan1sIgdaunUlglAdSI (Useful in
ugdintulunuUnun the real world) lagn1saumnuuIndINgWa (Effect
size)
L ayuagwniiveddunana nuuanaonie L avuagnisdrianiunmolgun sunanans:nu
ANVdTUSIaYAIUS 91vIAATUlASUILAM (Effect size) 199dinnaninazuunnnNUaunus

ssnonammls nserunanans=nulyliinaiulng
uddtl (Not occurred by chance)
*** guuRgIUNUpaIAyn1eEna walididedaylunilin lineusslesilunisunluuginass
(1909l ygyla ASafndusINg, 2563)



4.1.4 TUNINISNAEDU LLAZVUINDNSNEA (Power of test and effect size)

Test Statistic

Mean Difference . X1 — X2
SE
Independence 2
Correlation r
Regression . MS5g
MS;
ANOVA w o MSp

Effect

Size

Cohen’s d

Small

0.20

0.10
0.10

0.02

0.10

0.50

0.30
0.30

0.15

0.25

Medium | Large

0.80

0.50
0.50

0.35

0.40



4.1.5 é’nwmsn&juﬁqaeiwﬁLﬂué‘fmmuﬁ Ya39U5211n5 (Representative sample)

AndnvittiasAuluntsungusinetng laun ANYMSABINGHAIDLNTIR

dsztnns (Population) aAa @mmﬂmummmmm
dulafneay 1. fiarndusaunudia !

(Representativeness)

nausnaing (Sample) Aa dounileaeas SN AT ﬁ ﬁﬁ ﬁﬁ
LﬂumLmummﬂquﬂizmmmum AFBINNTARLADN j LH;E %

1 o 1 = = v v a o
ﬂ@NﬁlQﬂﬂ’]\‘i‘l’]LﬁﬁJﬂv@N LW@GL‘VIZQ’WN’Wﬁ‘ﬂﬂ”}ﬂ’ﬂﬂiﬂ‘ﬁl\‘iﬂﬁ‘vsﬁﬁﬂ? z umfrmma@f@ (Rellabllltyj

v 1 1 dl =]
lAagNeun e

ﬁcﬁﬁﬁ ik

NN9guFnaging Sampllng) AR NITLAUNIT AN

mﬂ@um@mwmmmLﬂumLmuwmmﬂivmmmwm f31: YSEsT W @erany (2560)

I



4.1.6 NISNIMUATUINAIDYILUNSIVLTIUTUI: V5N15USTUIUAIVUINNIDEN

35N15USZUIAIVUINNIDENS \

* 1. nmsldgasTunisauon .
v o <

® 2. N15LUMNI51987153

°3 mﬂﬁﬂmnsumtiaﬁﬂ

AN

ﬂﬁ’]ﬁ'lkﬂgﬂ'u
wu TUsunsy G* Power
Population v

Sample une - o T o
o IMIUNRHAIDEN aly

- o ™

i vE N

SC R W WHUANT ANFNRUSTENI9ANARTaARauTuN Ty
N 7/

o A19E1NUIUINYDINGUADENS




4.1.6 N1SNNUAVUINADE9IUN5IVLTIUIUI: A5N15UTZUIUAIVUIAA2DE1S

1. msldgaslunisAtuan

N1SATUIUNEGUATDEN

* Y5393 (Population) B89 NHNYRIAENNN 9 Naudnnnuirevasdeu Wungudivuned
KAUABINTANEI
{ o

* naumama (Sample) RN ﬂaﬁJEJE]EJ‘UENU’i“?ﬂﬂ’i NN 1‘muﬂ’]3LﬂU3’3U’i'ﬁﬁJ‘UaﬁJaﬂaﬁJﬁ’JE]EJ'N‘Ij

U
Quﬁl’a\‘iL‘U‘U(ﬂ’)LL‘Vl‘U‘V]WUEN‘Uiu?I’]ﬂ‘i

- 'asmiﬂﬂLaanmamwmummuJﬂiaﬂﬂalwwnwu'aemaeﬂ'smnsuian'\aanLaanwn6] AU 158N
N15§1A28819 (Random Sampling) T,ﬂ8°lszmann'13°uaamqwgﬂfa'muw~Lﬁu

¢ ’Jﬁﬂ']iLLﬂ%Lﬂ‘JE]\‘iﬁJE]‘VIbl‘ULﬂ‘Ui’JU‘J’JﬁJ‘Ua%a anwmmamﬁmmamﬂiamaLmawumzﬁwasiammﬂ
ﬂﬁﬁJﬂ’JE]EJ'N W - prsaeuandlaelduuudauaudslunielusueald FeausadalaanuIudnn we
ma‘lmumunauuaa
- ‘Vi"lﬂLU‘IJﬂ']iﬁ%Jﬂ']i?}m mmm’[wmma%a&m ﬂmmwmawauawaaﬁ’uéfqs’ﬁé’mm

* FBMsEaNAIBEIs KIUALABINITAUNTIAITALLABNITNSLRRNARE U TAR RN saNY
ANWULVD . -
= = o = o/ = 1 = 1'% ¢
fudsidesnisazinen w3eazyinMsAnemUszunsiilunguilvianeg dsaslauselovigesn



4.1.6 NSANUATUINADE9IUN5ILTIUSUI: A5N15UTZUIUAIVUIAA2DE1S

1. nslugaslunisAuaen

NSl NIUIUIUUTTVINTUUUDY

1. G2k Taro Yamane

_ N
1+ N(e)?

n

n = YUINRIDEY

N = 9u1aUseyIns

e = ﬂ’}’]&]ﬂa’]ﬂLﬂg@ﬂ‘ugqn’]iﬁlué]}’gaﬁj’]q Eﬂﬂ 400 600 200 1000 1200 1400 1600 1800 2000
d Number of popuation

93



4.1.6 N1SNVUAVUINADEN9LUN5IVLTIUSUI: A5N15UTZUIUAIVUIAA2DE1Y

1. nMslugaslunisAuan

NSl NIUIUIUUTZVINTULUDY

A29819
2. gn9 Cochran MsUszEulATINTISINERTEUNEE WU AinyasnsinINsineasLUUaWYSdsasa: 40 va4
nERENTRIINA TnTSeRanaslEsausasnarnlwT SN vasdivdad e
Zzp Usznns fidrmanardavianas 5 uazszauanuidaiuioeas 95
n= 3 s
e” P = Lﬂ‘lﬂ*ﬂ'ﬁﬂ‘iﬁlﬂ‘mﬂﬁm‘ﬂmEL,“JUEHWEEJEJ?’EIEJE’IH 60 (P= 0.58)
1 ly L] "J
dio  n = Swrudletisidenis Q=1-06=04 Z - 1.96 (A1Ae)
Z = AZUUUNINTFIY . (1.9672(0.6)x(0.)
ar s wd o Z"P ‘ X . X o9 =
P = dndduvasanvauziaulaluyszying 0= ?Q _ , — 368.79 Vi35 369 AL
Q=1-P € (0.05)°
e = AAANALAAIUVBINISUTZUUAN

94



4.1.6 N1SNINUATUINAIDE19 L UNI5IULBIUTU0

1. nslygaslunisAue

at

o MNRINTIVTUIUYITZYINTTUUUDY @NTaAIUIUNENFIREaLA 2 35 Al

AN 1 n=——

e 1 Ao Pwiungudiegng

k=]

Z i Amguul Feastiusgiussautvddginivue (Q) Wiy o = 0.05, Z = 1.96 w38
a=001,72=258

O 2 A9 MANURUSUTIUYDIUTEUNS

Population

waz e fs manuraadsuIInigaisausula

Wun1satulf981e
NaUSTUNUANRAY VDY
Useu1ns

o U

ANMSUNISIVYLTIF12

=

Pl inAndutoya
fioiled annsaasy
dnunrieade Wy
MsdTIAieUTELN
A1 1Q vauAnlve

fan: 93EUUNT NG,
2558



4.1.6 N1SNINUAVUINAIDEN9 LN TIUTU:
25nN15UT2UUANVUIAAIDE N - R

Type I error Type Il error
(false positive)

2. A15USZUUANTUIAAIDENLABNIT LTN1TI9EN1SD

(false negative)

v a A Y, v o o Y 1
* J998fiNg2vaeduiusAUIUINNGNAI8E9 (n)
sEAUTEd1AgY () kagaruraniIsvagay (1- B)
3%5’Uﬂ'aman¢’iaa°lumsmaau (e)

""pc,m

mmuwmwummsm%mmLuJimnnanUs“?ﬂni P) . _—

nny

o nsl¥mssdiFansussanadvuiadiegng Adeuldldun mﬁfmmlf%wm
Krejcie and Morgan (1970), Yamane (1970) waz Cohen (1977) n15lan1314
dusaguiidadnnananelsznis

1LY | |
2139 W LAUIAR18E 19N IMNLHNYNABINUNANFDALAZHANITILAAIALARDY
(ueanwal 35ude, 2555)




A798197 1 A151981595U Yamane (1967)

AITHMUUAT AL Taro Yamane NS2QUAMNTDNY 959%

UNISNTNUAVDULYANVDIY I

N AMIDEHINA NIHA A LATD Y

' 0 ' YHTE
AULTBNUN 95% uaz s 1% g% £3%  s4% £5%  £10%
szAuAUAaIALAFaULY 500 - - - - 222 83
o 1,000 = = = 285 286 91
6 AU 1,500 - - G38 441 361 94
2,000 = = 718 476 aaa 95
2,500 - 1,250 769 o0 o450 96
o, 00 - 1,364 oll 517 200 97
3,000 - 1,458 o843 0al 459 97
4,000 = 1,538 870 041 J64 98
4,500 - 1,607 891 549 367 98
5,000 - 1,667 909 bob 370 98
6,000 - 1,765 938 D66 375 98
7,000 - 1.5842 959 574 378 99
8,000 - 1,905 976 oal Jal 99
9,000 = 1,957 989 o84 add 99
10,000 5,000 2,000 1,000 D88 3890 99




(- 1 o -9 1 o (1
SIIBHINITITINTINUAYUIAFITHINITIAFITFTINNT Lﬁ@gﬂ Yamane (1967)

N’J@i’:l@I’ﬂﬁﬂ’]ﬁﬂﬁuﬂ’]mﬂ’lﬂﬂﬂ%uﬂﬁﬂuﬂLﬁi’:l%?‘lﬂ:ﬁﬂLﬁi’:l‘h!LL‘VN‘Vi%G@’I%’J%
3,500 AN LLWWN’J@ﬁIﬂ’I%%W’D”Nﬂ’J’]Nﬂ@’]ﬂLﬂ@@%TNLﬂ% +5% ADINANIW
ﬂi&"’lf”lﬂ‘i‘l’lttﬂ@‘ﬁx‘i mﬂsmum'mmauu 95% F1NNTISLLARITIN WU

(- ¥4 1 dl a o (- ¥4 1 v/ 1 / P} o
ARIAFITLIIVNINDLNYIFTNRSTUNTISUSCHIUATRANIHWYIDINALTYHITHIN
3,500 AY LVINAL 359 A

fa"qmuﬂfszmﬂs\ RIHAUFIBLNY (n) ASLAUAIMNARIALATEN (&)

N +1% +3% +4% 5% +10%

500 * * 222 83
1,000 * 385 286 91
1,500 * 441 316 94
2,000 * 476 333 95
2,500 * 1,250 769 345 96
5,000 * 1,364 811 97
3,500 * 1,458 843 97
4,000 * 1,538 870 541 364 98




Aaainedi 2 mm%?mf%@gﬂ Krejcie & Morgan (1970)

ATTNVTUATU AR 18E19889 R, V. Krejcie wids D.W. Morgan

gwelsrmng  swemaa | swmlaesns  sweaiame | swedssming suiem e

ﬁmsﬁmumauwmm 10 10 220 140 1,200 291

' A o o 15 14 230 144 1,300 297
VYAIIAIULYDUUN 95%

20 19 240 148 1,400 a0 2

LAaZSEAU 25 94 250 152 1,500 306

A = 30 28 280 155 1,600 3l
AANUAANALAFDUN 5%

39 a2 270 159 1,700 al3

40 36 280 162 1,800 317

45 40 290 165 1,900 320

al 44 300 169 2,000 322

a8 42 a3 20 175 2,200 327

60 a2 340 121 2,400 331

63 a6 360 128 2,600 338

T0 a9 320 191 2,800 338

Ta 63 400 196 3,000 341

a0 66 420 201 3,000 345

85 T0 440 208 4,000 aal

90 T3 460 210 4,500 Jod




% 1 o % 1 o @ .
Gl’J’ﬂf—J’]\‘iﬂ’]ﬁﬂ”l‘l’i%ﬂ?l%’]ﬂ(ﬁnﬁil’m@qﬂW’]‘i’]\‘lﬂ’]ﬁ@gﬂ Krejcie & Morgan (1970)

o v o T @ ' 2 a =) Iy Y =

HI98ABIN1TUTENIMATTAFINBINUINITNOTRANYIBITINTANTS
71494 300 AR IIANTSIUARTISNNUIT ARTANIBLHNANBLNLIRIASUNTS
m&'mifau"umé’u‘%mﬁ VINAIY 169 A

Usza1ns mg'uﬁ"zmm Usza1ns mjuﬁ‘zmm szd1ns mg'uﬁ"zﬁha

10 10 220 140 1200 291
15 14 230 144 1300 297
20 19 240 148 1400 302
25 24 250 152 1500 306
30 28 260 1600 313
35 32 270 1700 313
40 36 280 1800 317
45 40 290 1900 320
50 44 300 2000 322
55 48 320 175 2200 327

60 52 340 181 2400 331




4.1.6 NSNAUATUIAAIBEIIUNTTIVYLTIUSUI: 5nN15USTUIUATIVUINRADENS

3. nMsUszanamauaieglagldlushnsddnsasy wu TUsunsu G* Power
LUsunsa G*Power

* L HulUsHATUNNAILINITANUIUDIUIAINTITNAGIU LASVUINAR28E19370 Function
=\ e 4 o/ (Y} -\ 6 O
VAINTIFTIULNDINLNYAVDINUNTIUKRANNTITIAILATIZDTIUTIINTIINAEDUVDY Jacob
Cohen (1977, 1988)

¢ ﬂ’W\I"Ii']ﬁJLWBJS‘VILﬂEJ'J‘UENﬂ‘Iﬂ‘IJﬂ"I{L‘U‘VIﬂﬁE)‘UﬁllﬁJﬂﬁ’]ﬂLLﬁ"’ﬂ’ﬁﬂ'\ﬂUS“ﬁJ’]m
(Hypothe5|s testing and parameter estimation) Usznaugiag

Y’ a5l 1 MTUTEINUATUIREYENER Cohen (1977) lfmunaly 3 vuede in nan uaxlng s

- seAUUgEaAgY (Significant level, O e
- 81uNaNINAEaU (Power of the test, 1B = sl e e
_ 2 2) 1) Difference between two mean 020 |050 0.80
mumg}msvya (Effect size, d, r, f% f, ¥38 N e e e
- YUINAIDYIN (Sample Size) 3) Chi-square 0.10 | 030 0.50
4) Pearson’s correlation coefficient (.10 0.30 (.50
5) Difference between correlation coefficient 0.10 0.30 0.50
6) Linear multiple correlation coefficient 0.02 0.15 0.35

“:'i‘l.”l. Buchner(2010):Cohen (1977)



4.1.6 NISNIUAVUINNIDENG LUN1I5IYLBIUTU: I5N15USSUIUAITVUINAIDE19

3. nsUszanuAvuaflagslaeltlusunsudnsagy wu 1Usunsu G* Power

1 o\ ca v (- W o |
®* AMWIFINLADTNENEIUBINU * UIINTINAFDULLASIYUIANIDYY
- S2AULYEALY (Significant level, @) | |- feuddeinisimuagiuianisnagey
. 3IUNANTSNAEDU SEAUNUEIALY WazIUIABYENALILA?
(Power of the test, 1-f) Aty Yunnguiiegenazduladeimue
- YUINBDNINE NAYDINITITVYINLLAINU TN OUINUDY
(Effect size, d, r, f2 f, isa N?) gl
- YUINRNIBYIY (Sample size) - HUAD B1UIINTTNAFDU VBINUINENLINAL
WUNEDY “VUINAIBYN” NLNLINDENSU
N1IVAFDUANURFIUTIULDS




4.1.6 NISNIVUAYUINNDET LUNSIULTIUSUI: 5n015USSUIUAIVUINRN D8N

3. MMsUszunaaIvEInnl9g19aelglusunsuasasU wiu TUsunsy G* Power
U

¢ Fldausaniilvanlusunsudniagy G*Power anlgaulaglaitianldane
[URL: http://www.gpower.hhu.de/en.html
URL: https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-
arbeitspsychologie/gpower]

. I‘Usu,nsum81unqiﬂﬁuuﬂmﬁuu1ﬂmqamxﬂumﬁfmEJmmwanaﬂmnauam (Test Family)
Tuntsnagau 5 ﬂau* Aa Exact tests, T-tests, F tests, Chi- -square tests Z tests

* nsldeudsenau aenisldUayanguvasann (Test Family) AdAN Y (Statistics) 1352y Type of power
analy5|s waz nsldamsfiveas (Input Parameters) Usznaunie A1uuInanswa (Effect S|ze)
ANTUINDNINE

. msﬂivmmmwmamswalﬂnfmuﬂL‘Uumwuﬁquh 3 526U Ao YUIALAN AUIANANY Fuanazing]
Arguantsmagau (Power of the test) Falnannisaruaalaglde Type Il error (Type Il error w39 B 580
UA1/Beta A1 Power = 1-B) 4 Jouisuan B sauaz 20 23lAA1 Power 3a8az 80
seauledAyAIdan/ Alpha %38 O annunRuAY (Default) 137 0.05



4.1.6 N1SNMAUATUINA2DEN9 LUNI5IULTIUSU0:
29N15US2UIUATNVUINN DY

3. nsUssanaAvuailagslagldlusunsudniagy wu Wsunsu G* Power

N5 1USASN G*Power 3 was 3.1 4 4 UMDY AB

a Vv

* 1) Laamﬁms'aLﬂmmmaammmmuaunuﬂmm g9 Tost Family
ABINITAINLUYNEN Fesiannlmaanld .

5 ﬂan (1mm t-test, z-test, F-test, Chi square test, LLay
exact test) Lmawnauuammaauaﬂ%maﬂs“Lmn LY ‘ l
NQY t-test fananasauluTusunsu G*Power A4 12 Uszian E 2

* 2) LlAINIBNITIAIILHINUIINITNAGDU e
l9U L18an t-independent samples 1NNQY t-test e

Y, o y a ¢ Y, ' A o Y,
* 3) ﬂau“ll'éluaﬁ'lﬂiUﬂ'ﬁ?Lﬂ'i'l&"l/i%ﬂ'lﬂﬁ')aEJ'NG]']%J‘VIﬂ']‘Viuﬂ‘l’J

* 4) ﬂaszJ “Calculate” fvitnsnalusunsuiolnlanasns
d9an1g
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3. nsUszanaAvuailagslagldlusunsudniagy wu Wsunsu G* Power

L 1 & it 1 =1 -1 I:J
AU THATTATHUAYTUIARIBETIATUA0AN

AN U4
L] ! ||:| (=] T ¥ [T
ABEAN 1 NSETLILIUIRARTaE 1AMy

o i

AMSVAADUAINLALUNUSAADA Pearson’s

correlation

1. lHan Test family \Ju Exact
2. \@an Statistical test 1u Correlation:

Bivariate normal model

3. Lfan Type of power analysis Wu A
prio: Compute required sample size - given
o, power and effect size

a. ldenaunuun 1wy effect size 1l 0.3
(medium) a0 = 0.05 power =095 L& g
ATMuAAT p @mIvauuagiuman winnu 0

5. f‘llﬂ‘l!ll calculate

A1 default 189 G*Power dM3UA" O Lae
B duszivuael @ =0.05 uazfvus o / B
-1 (0.05/0.05 = 1) Yufio AmuaAl B =0.05
N30 power =0.95 (1- B, 1 - 0.05 =0.95) 9=

laruinAnaey 138 daaend

7: Ugnus atiniude wasane, 2561 (ANWIRLANAIDE19N 2-6 TuunAuTLuL)

i G Power 3.1.8.2 - x
File [Edit ¥iew Jests Calculator Help
Central and noncentral distributions  Protocol of poweRr analyses
critical r =0. 167188
54 o ~a
7 N
4 # "
r %
r %
3 4 ’ A
F A
] %
24 # LY
Fi LY
4 %
14 B L4 LY
1% .
-
o : ==, : =
-0.2 -0.1 o .1 0.2 0.3 0.4 0.5
Test family Statisthcal vest
Exact b Correlation: Bhvariate normal model -
Type of power analysis
A prigri: Compute required sample size = given o, power, and effect size e
Input Parameters Output Parameters
Tails) Two o Liowser cricical r | =0. 1671877 |
Determine == Correlation g HI 0.3 | Upper critical r | D.1G71B77 |
& & prob 0.05 | Toral sample size | 138 |

Powaer (-0 err prob) 0.95

Correlation g HO

Options

o]

X-Y plot for & range of values

Actual power 0.9504014
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1 v/ 1 (1
i/ LL‘LI‘IJYN’EI’]W?—J AIMTNKRILLUN

(Non-probability Sampling)

A1sLaaNA2819lneNdUITNLAasUeVaIUsEYNS b lanaTu
msaﬂLaanmLﬂuauwnmmnaumaw 0y “n15189n
mamuwu‘luumiau (Non- random selection)”

° Ti’ﬂunﬁmﬁlummmmwumauwmmﬂazmm‘lwLL‘Liuau

PANNUANNAZAINUATAINMNIZANVDIR I UALFN1UN1TL
L a A [] a v 12 o dl !
ABG AR mmtmﬂzmn?uﬂﬁ’iﬂg]um TNW@\?VI’Iﬂi@U?"IEI%@?‘Hﬂ"ﬁ’QN

U N AL SEHIHLAZLIRA
- Aa T&immsﬂaﬁgﬂéﬁaﬁmﬂmﬁé’ﬂfﬂﬁ’aﬂizmnsfﬁ

a % [ L o 1 Aa % @, % Aa
T&INﬂﬂﬂﬂiuﬂuqq@uTﬂmﬁﬁﬂﬁdﬂN ﬂﬂé@ﬂ‘l&lmu WHsIwnunm

TNN’IN’I%“E‘I‘IJiwﬂuTﬂQﬂWﬂWuQﬂﬂﬁﬁﬂﬁuﬁﬁﬂiﬁoNT’r’.‘lﬂ”lNﬂﬂ
iAanilufaging

1N BARNSD ﬂ’J’INﬁ"ltﬁﬂﬁ?‘l&ﬂ’liLﬁﬂﬂﬁ’l@ﬁhﬁ

2. LLUU@WﬁHﬂ’J’]ﬁJﬁ’]ﬁ]ZL‘ﬂu
(Probability Sampling)

. msaunaumamﬂﬂwam%nLmammwaaﬂiumﬂw
Tonawin ¢ fiu

* FAUTAAIUIUNIAMULNLTUVDIENTN
1 1 v
LAasUgvaIUsLUINT LA

LY U@“"U’]ﬂ's’ 1,000 AU wfaaamaan'ﬁnaumama 300 AW

-> A9UY IEJﬂ']ﬁ‘VIﬁ&I']‘UﬂLLﬂau‘I’iu’J‘cﬂUU'ﬁu‘lﬂﬂ%’
'«ngnLaanmLﬂuam“unmmnqumamq A 300 u 1,000 %39
0.33
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ASLABNABELUULILE LY

A v Accidental Selection
1. N19LARNMNIADYY

1 Y 1 <
wuulsinndennuninazsy A1SLRENAIDLIRLLLIIZAY

(Non-probability
Sampling)

Purposive Selection

AT15LRBNAIBEI LL‘IJ‘UTF"I’JGI’]

Quota Selection

A1SIABNAIDEINUVUNBRANY

WsaLUUDNAa Snowball Selection

NUN: WA 1@BARNE (2560)
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1. Msiaenfleg1uuultiandaainuuiazidu (Non-probability Sampling)
n3taanmaguuuLtadn (Accidental Sampling) n3amsgucadnalagldanuaznin

(Convenience Sampling)

< 1 dIQ Y o [T Y] = <@ Y] 1 [V <@ v Y] gj dl

> Jumsguindilanmualiarmiiindlasaziudlegradnelunisiiusiusiudoeys Aatuilanuiae
Tasnguauuuuniagig
laiRnatavnazaaiun

1 < 1
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1. Msiaenfleg1uuultiandaninuuiazidu (Non-probability Sampling)

N13ULUULRIAY (Purposive Sampling) #3an1sguaadnlaglyiansayiad Judgment
Sampling)
> iHumsduiiduegiunasfiiavesfidedidanisdulastine uvasenatuuademanadouda wie
anfeUszaunsalvasdgulunaniumsandula
> msguuuunnzasidvennasiianuaulaiidasnafudeyannaulunduivinty wiedidvenad

daanfinunausznmslunisiiusivsandaya 1w 5289819710 SUUTELIRNR 18
> fivedsdesiansandadulaidongudiagiauenas nsguwuuiifiseaisdediniug

=]

anutung waziilszaunsallunuisdeiFestiug dae Seazweslddnasazdulasieaslddaya
anAaauiugININNI

> Junsidendretdlidanndasiuingussasdiiazine negidervunanauifvasnguiaogne
FosmsAnwluFesiuiasiinudnuuzatislsnou lunsdudegnefaedsigidedindivun

nefanNevaINTIIgdAnwaglunuilandaiau
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1. nsiaenalegnswuuldandaaiuuiazildu (Non-probability Sampling)

N15guuulA2A1 (Quota Sampling) ¥38L38NaNBE1MLITINITHUADEIUUUNNUATIUIY

Y

= o %4 o/ 1 vV a 1 a = 1 X A = = = 1 4
> fidnwazadreiunisguuuutadsy wiriuteuluvesnisguaudnusenisulls fe azlinsuualaseadng
vanguA28819tiu iNalvifag1eliaunaINanguINIy
WU AUAGNAINNAYIY 100 AL IWAYY 100 AN UTDLUIFNAIUYID18AI99 YTD
AMUALAININTEUANINUITTAIATRINITIAY FaN15duLULLR1TAMMUALATIAFINVDY
nsguaaniluaue Ala wu wdaduwayie Alaaunmwlan 918581n3e 30 - 40 U
= SN v Y < v
UDIYWIUN L UUAU
> nsguuwuulaannidnldiunisiteineadesiunsdisiaussvaivsenisiinlnasinge
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1. N15+aanAledsuuuldaidendruuiazilu (Non-probability Sampling)

n1sgawuuUansa (Snowball Sampling) 3ats8ndnag1ewiiedn Msiaeanwuugnly (Chain)
< 1 A 1 o 1 1 Y v
> Wunsguithifinnsivundtazdulasidasenth

> MsUsIUTdayanngufiegne §ideazandedayasindiegeaunsniiviswusingiiaunisas

Y

Jusageausaluli dnwauzmilounsignly
> Wunsquiifianwazitionlesiuszndnsviiaefiogng

> Ak ”asazLﬁuﬁaga"tué’numzL?iuﬁam‘lﬁ%'agaﬁ%ashaﬂ'summ‘i'm'mﬁﬁmnﬁ
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2. NNSLaaNA228Y

Luua1Ae
1 <
AAMUUISIUU
(Probability N15guAIg1uUUlIsTUY
. (Systematic random sampling)
Sampling)

lsznng

U USAST L@eAane (2560)
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We want to know about these We have to work with these
(Population: N) (Sample: n)
*.

¥ FrxEx
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population mean: 1 mmm) fit? 4@ sample mean: X
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2. N15LaBNABE1LUURIABANURz U (Probability Sampling)
sea1nsg

N15§UA28E19uUUdY (Simple random sampling)

1) 333udan

® YINFAANVYNALAINY LAY LANUIELAVAINUI18FDVDINUIIUSEVINT

* 112810 l@N1VULLAAAAINULAN JURANNTUUNAL L UAUATU

2) 33ld¥msaavdy

* MUUANULIYLAUNINUITI8TDNUIBUTEIINTNAN W

* HONMTILaTdNLaEAMTUATIUIUMAN ALY ’
* MyuAASUALlUAITIEYEULALIT RTINS 0
* ANUANANISIUNITOIUINLBIUAILILUIAY TN 8 lUV Randon

NUN: UIATY 1@BARNE (2560)



n15lY¥A1519n155
JUN 1 AnuadssuIng
JUN 2 Assradazulen1sduLazaulunisdy
PUN 3 FUYIATUAUVUATINAVEN  TaALavaNNaulY
WU FIUIUARAY VY 819 918 ¥ aeseanusianagle
< | Y < % 1
naziaanlillundaeng

56888 07938 03701 19011 21795 81858 84375 52174 30547 (01838
49616 05027 58559 77518 08818 156510 05166 17778 45383 63979
87810 50654 12571 64281 85650 630604 97574 77022 10497 70113
77768 24763 85849 17644 59367 55704 67362 919563 87927 54886
15685 71535 69728 38499 19330 43995 4762 7 16148 74820 66997
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2. N15LABNANBE1LUURABANURZ U (Probability Sampling)

N15gUA28E19UUTIEUY (Systematic random sampling)
1) AMNUAIUIUUSEYINT (N) LaZHUYLAVEUITN

2) AMMUATIUIUNGUATBEN (n) N17BINT
3) AL (interval) w3assesvinalun1sduuausaznily (k)

NGNS
Y
Fuipzasdszains (N )

dasaasnnzgu (k) = ——
U asnguEaasae (n)

4) dusngiaunglugiungunigaisunuy (w1 A) lagn13audan

5) insidenaunBnunnian A Tunndasvaslszynsidungunangns
YUAD Yudu1dnasald Ao A + k, A + 2k, A + 3K, ... JUASU

U USAS L@eAane (2560)
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2. N15LABNABE1LUURIABA21NURz U (Probability Sampling)

N15§UA819UUVATTUY (Systematic random sampling)

° 1yu U5847n35 300 AU ABINIINEUATBEIN 100 AU
Y9919 300 + 100 = 3

YINdgaInNANgLaY 1 09 3
Y v a v
A1udanlanueLavisuau 2

ANt NguRAqaEenlafe 2, 5, 8, 11, ...

PU7: YA L@Aane (2560)
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2. N5LaBNABE1NLUURIABA21NURz U (Probability Sampling)
ﬂ’]iEj&Jﬁ’JaEi'NLLUULL‘UQ%u (Stratified random sampling)

* Wy fiedesmsiiusiusiudeyaiugguaemsaanufinendiuau 2,400 Au uazdesnisuune
79819 400 Au laeldwadufauuary §R3eRwinisuusganulsnisaaufnendy Ay
LASIWANEYY wazinnIsiaannguAlag1dunaYIe 200 AW INAKS 200 AY

[ B =) 1 ) R
(D@ o) === fnaEg = = ‘gg
Ry ® — - L — — /| &« @
= i @ = — A
Y @ ® ®®e0 ® — == [ —
= ®* e S A ® o —_— A
e ** A o > - > @ (& O =
-
=2 (=% fe’= ) (ES/7T
Heterogeneous  meludu : Homogeneous Heterogeneous ﬂqﬂI‘Uﬂ?jﬁJ : Heterogeneous

3¥NIN9%U : Heterogeneous ig‘i}]’j’mﬂ@:u : Homogeneous

no(ce
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2. N15LABNAME1LUURIABA1N Uzl (Probability Sampling)
N15§UA9E19LUULUINGN (Cluster random sampling)

* ANHUTUDILANSNFNASHILHNLANFAINAUNIN 15D
anﬂmvmmﬂevﬂifmﬂuu,ﬁimvnduuanumvﬂmﬂm‘i’qnu

(- ¥4

o st MSENUULLLANGN mmmanauﬂwmm‘lmm
mﬂmammﬁnL@fanﬂumfamqmnnau"lmﬁlm Tnags
mamqmnnauumwmnaume mﬂammunaumu
AMNLUNIZEN "l,ummnﬁumzl"lﬂwnﬂau
> Feazyinlilszudaian ey wazeutlszanasly
n1svnlagtdlanan
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»

*
O

-

*
[l
—

v

nelungy : Heterogeneous

3$%I19NGY : Homogeneous

0%
0@

o %
0@




4.1.6 NISNIUAVUIANDEIIUNSIULTIUSUIL: I5N15USZUUAIVUINNDEN

e W R WS- A W AN S E- NS S B A N N LA NS §- NN N N-W e s F-wE W - e (s> - - e - - - E= ———E W e Eese - § O Eea e W

2. mmaanmamaLmumﬂaﬂ's'muwwulu (Probablllty Sampling)
N155UADE1LUULUINGY ‘(]Cluster random sampling)‘

Aauus 1S

* U HIAYABINITANYINGANTIUAY ” né
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U 4 NGy NNTNINUA 12 ngal 9 SH U
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2. N5LABNA8E19LUUaYABA MUY (Probability Sampling)
N15gUA8E1MUUNaN8TUNaY (Multi-stage random sampling)

Y v aa 1 | 1 [ v 1 & v 1 = G|
* Tanuuszunsidvunalvg visauvaluseautu wazluudasdunauazlinisduuuulanuuniiavse
wangwuusnnla

1 v = LY | c% a & o/
U AIDIN1TANTIUNLIYUYY U.1 ‘VIL‘U‘IJGI’QLL‘VI‘IJ‘U':T%L‘VIF’T‘I‘VIEJ

YU 1 uanIavacuiaznin 31nna19 e 1a agdusan aziuan a1y Iﬂ&lﬁ’)’i&j&l@fj’lﬂxf’)fﬂﬁ 6

mmﬂ
Fudl 2 dulsuouvunalug nand 1Bin MnuAazIndn

Iﬂ&m')szmwwwwummmﬂI’NLsem 16 18 159581

Fudi 3 ﬁ%JWE)\?!iE/iJﬁ]’]ﬂLLﬂa“I'NLSEJu \nen15guuUULYINgY
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A79E19NITIVYUUTTEEANYAILUITZYING WAZNENADE
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nguAlagenlylunisiveaseillawn Uszvrvu Tuladinaiiiad 39mdn xx
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4.1.7 nMssiznvayalaglusann (Statistical analysis: Simple and multiple statistics)

N153uABNITALIUNTENTEAUTIYA

dnisluasauma aen153iAsnzn)
A1SEULNA wazenszauasaunAuANS

, (I8N15ATIZR+EULATIZI)
Information

AASIZA+EILATIZIN

U Wan MKW [Radde, 2561

v
ATU3 Ueyayn

(Wisdom)

(Knowledge)

1'%
Y X

daya (Data) 4a1M19334 d158umA (Information) dayanulasgunsadnszilindudaidalald siliiAanissuilanau
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o %4

N153ATIERvBYALTNUTUNM HanwasiidAty A
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4.1.7 nM3nsienvayalaglysann (Statistical analysis: Simple and multiple statistics)

sAnidlun1sizideya
* dnALYINTIUUN (Descriptive Statistics)

* FARAINPYNIU (F0RD1989) (Inferential Statistics)
* ayUanuwaizlszyIng

* A1SUIAUTUNUS




4.1.7 nM3senvayalaglysann (Statistical analysis: Simple and multiple statistics)

N15UsZUUAN

H0691999 (Estimation)

(Inferential
Statistics)

> NINAFBUANNAFIY
(Testing Hypothesis)

- R A0AUIUNITIUATA
ADANITUUNSA

(Nonparametric

Statistics)

(Parametric Statistics)
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un: syt yeywdn, 2562
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Ineldann (Statistical

TRIOET
analysis: Simple and multiple statistics)
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4.1.7 N152LAS

ANIUINNE

astiantadséid

1. ussonadinuaizauls
e LANWAIAIIA
e AnAGULUTEULALIY
e AL TUULINFRAIUARY
* TANNTNSYINE
e TRANUFUNUD

WHUANT 61919

Proportion, Ratio, Percent
Mean, Median, Mode
Standard Deviation, Variance
Correlation

2. wsgumiauanuunaneang

e ANMUA WiadadHu %2 -test
. ALDAS t-test, One-way Anova
o AdULLssIU F-test

3. ussanaanuiinviug Correlation

4. tavinua

Trend Analysis, Regression Analysis
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t-test

UILLANVDY t-test

® One sample t-test TdmsunasauayAg Ul UTsUHEUNUAINIATFIU 19U AZIUY
AE19NguVaIALlng WSsumigunu TOEFL

NAFIUAUAININE NUINTFIUNNAIANAIEAT Y50 INeAEAT 18

* Independent-Samples t-testl a1 UIUNAFIUAMULANAINVDIANLRRYUVAULAVAIR
VBIHBINANUTIUNGU 1¥U Y18 B9 LIBIYUUN NNABY AUAY 18

® Paired- samples t-test Imﬂ%auaquﬁwamiwaawLﬂunansimmmumu NoULAZUAY

fiannudtLY aaen dansafigaidiianssunnassdinanssdanisuisuutas auding
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