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Abstract

This article aims to present basic concepts in sampling and the application of computer programs for random
sampling design in research. It will discuss the characteristics of a good sample, sampling process, sample size
determination, sampling method and the use of computer programs for sampling, including the use of the Excel for
Windows program for creating simple sampling models and the use of the G*Power program for calculating accurate
and up-to-date international sample sizes. Each of these programs has its own characteristics and has different usage
methods. The researcher must consider and choose applications that are appropriate for the research. In order to make
sampling accurate, convenient, fast, saving both time, labor and costs. Which will result in data collection and data

analysis is fast, accurate, and results in research that is of acceptable and reliable quality.

Keywords: Microsoft Excel, G*Power, Sample Size, Random Sampling
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Chi-square dusunisldanulusunsutuligenitunouaniunisivg 9 4 Tuseu fis 1) nsidennquada 2) 1den

aa

afAnldiATIgs 3) MINMuAAILUTTADINITIEY Uag 4) n1suananaans nelusunsy G*Power inguadifnly
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v @ a
289U58UN5 ARTINUANUT U

| 3

Journal of Social Sciences in Measurement Evaluation Statistics and Research

Volume 4, Number 2 (July - December 2023)



MsUszgNAlBIUSUNSUABNTUNDTAIVTUNITOONULUUNI TG0 197N e au a1 T 98

4) leunannIsmsdunqueiegnsivngauiudnvae ke anreseyng na1ife desdenldisnisdy
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wenIINUL glua Asniuv (2542) ledausvuiavenguiegeiifndudesazainuuinvesszns

Y va

Tngduunuengesdruiulszvinseeniuga q Wielifideanunsaivuarnavesngudiegaldinunganainuuin

Y8IUTLYINTNATOUARUUINGITU AINIT97 1

A1319l 1 sengusiegsAndudesazainuuinvesUsyying

IunYaIUTEYINs (N) YUINYBINFUF18819 (n)

100-300 50%
500-700 40%
1,000-1,500 25%
2,000-2,500 15%
3,000-5,000 10%
6,000-10,000 5%

15,000-20,000 2.5%
30,000-50,000 1%

70,000 Fuly 0.5%

2) maruuasueesnguiaegslasmsldmansdniagy Bnsivinldieuarsniininisnisdulae
nslamsnsdiaguiifitmuntusgiaannuans Taesialumssdnsaguiituldfuogaunsuas Téun (1) s
N3EUABE19Y898U Y (Yamane, 1973) 19?1/13%3‘14661’5’1&??7L%ﬂgﬂ‘uu’lG]‘UENﬂZjJJGT’JE]‘c’hJﬁﬁﬂi%‘lﬁﬂi%uﬂmﬁﬂlﬁéﬁuﬁi
$1uu 500 AutulUauiesznsnunaluggegasiuau 100,000 au Tnsfiszduaunaiaiadourosnsduiiogd
goufuls 5% viFedszduaundesiu 95% wasdanunaiaindouveanisduiiogafivensuld 1% viediszduam
\Foiu 99% uay (2) mimﬁajmﬁaaﬂ’mﬂuaqmm% wazuesunu (Krejcie & Morgan, 1970) lﬁﬂWLauamsNﬁ'}LfmgU
vnavesnguiegsiiiivsznsrundnldtussiuin 10 autulvaudsussmnsuuelugiasgasiuay 100,000 au
Tnefimunanaiadoufivensuld 5% wfefiszdunnuidedi 95% sifaulaaunsndududeyamnedudaguaunaves
nauseehaldmedumesidndnyliasmeandealSluumanui

3) st unvuavesnguieglnensligasiunn fegdefunategns uiluidesndnidaamegns
v-ﬁ’wmmsummJaaﬂaq'am"aasmﬂszﬁﬁmwﬁwmuﬂsmmnsﬁﬁmﬁmﬂuawm%u (Yamane, 1973) wagnsalbins udiuiu
Ussrnsiinidanauusifisrihussrnsdsaunn Wdaassunmueanguiosaesyyry aiazenn (2538) il

3.1) NNSAUIATUIATBING UFIDE NI i NTIUTIWINYTEvInTTi Fatau Taeldgnsveseuiu
(Yamane, 1973)
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n=——
1+Ne?

dlo  n Juvwiaveangusiegig
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f98199 1 auuAinlun1sIdeiseawmialiusevInsNABanISANYINANUA 5,000 AU LALAIAUAMLIANNAANAAADY 5%

JnvnveInguiegenzldlunsidesesi
N

3591 MNEAATAIAINUAVUIRAF LN n=——
N 1+Ne2

, 5000
wnuAluans ns —
v 1+5000(.05)2

5000

13.50

= 370.37 = 371

AITLLERII BUIRvBINgUiegnldluM TS eslifiviuay 371 Ay
(Mmsdnamvwafmegrannlaadyavadenlidadududulasdatulunnnsdliinganadeuszialifngs

wie (.50) Aimy eswnawiniegfinnduazyilinnuaainndeuainnisdudiogsantiosas)

3.2) MIAMIUMIUIATRINGNAIE13 nsdllinsuinnulssrnsiuidn nsuudifissiussnsd

waun TdansAnnudisil (v Asazenn, 2538)

P(1-P)Z?
n=————
e2
We n Juswinvesngusiedna

N va o

JudndnvesUszrnsiifiduazdy
Z LﬂuizﬁummL%aﬁuﬁﬁié’aﬁmumﬁ Tnedi
7 fiawindu 1.96 fissdunnudaiu 95% (0.05)
7 fieiiu 2.58 fissiuainudesiu 99% (0.01)

e Wudndruvesrnumaisndsuieaulminduls

Aa9e199 2 auuAdnlun1Tededmasemils HITelinsudnudssrinsualamvualidadiuvesUsyrinsuiniu

0.65 ABINI3IEAUAMUTBIIU 95% wazvanlidarunaimadowintuld 5% Muidedazldruinveangudiogng

WU
INFHIDLAAUA A P =065 Z =196 e =0.05
asi o . o P(1-P)Z?
Ty namsnsimuaYLIfIBgns n=———
e
, 0.65(1—0.65)(1.96)?
WA uEnNS n=
v (0.05)2
0.8740
©0.0025
= 349.60 = 350

Aatulanedl Annvednguitegnldlun1sideisesiliidnnu 350 Ay
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2. nMsUszenaldlusunsu Microsoft Excel for Windows dusuasnauuusgdusiaagnauwuudng
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900 Au His1wazdendeyaiieaty drduil (number) o (name) et (sex) uazeny (age) lagfidodon1svuangy
fpgaferay 25 (143U 225 AY) veeUuAUTEYIng wazdenldisnisdunguiiegisuuitg Tuneuseluferinnig
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(@) adnfiwas 4 lupedind F uaefiusiAnds =VLOOKUP(C4,student,d,FALSE) —*na ENTER 2guans
Joyaeny (age) vedamninuiigfiee

(5) @319 Drop Down List n1sadnidendu Tnsfiadnizad 6 luaedutl D aanifuadniden Data iden
Data Validation = Setting—Tuaa1 Allow 1den List—Tutes Source fiuviA1d1 adnidengu uazadn ok wanada

2N 4
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3. NM3UszeNALIUIUNTN G*Power 1MTUAIUINVUIANGNATDES

Wsunsu G*Power (ulusunsudlddmsunisinszideyanieads lneuiuluiinisAiuiaauin diegi

P v 1Y) a

(Sample size) Tun19398 Inetanizn153987LA 81983t uN sAdeUaNLAFIU (Hypothesis testing) 14U N15NAdOU

¢

aunAguAiuAeds MInTvaeUANLdTUSTEMIIeILUS MIleTIEinnaLanAeTEIeNg LA nSIAT LY
#e Chi-square \Jugu TWsunsuifansalddiemurnmauagiegsannismagevadnuuusie q ldegesimss
waztdediels TasgWamnlusunsu Ao Dr. Franz Faul & Dr. Edgar Erdfelder v1ue5siu 1o a.a. 1992 TiduuTem
IBM, Apple Macintosh sieatul a.a. 2007 Falaialigldanunsanniiivanlusunsy G*Power unldaulalaeliide
A1t g rounsirud luimsunslud sndsd o od 5 aulaanusonnadinanlusunsy G*Power léaan
http://www.gpower.hhu.de/en.html ﬁ’w%"uﬂ'rﬂsz’fmuiﬂit.tmmfuvl,u'q'amﬂﬁﬂgumuﬁuﬁumﬂmg 9 4 Funou
fio 1) nsidonnquead 2) denadAflifinsed 3) n1sfvuaAiauUsiidon1sssy was 4) mauanwa Tuiidas
nanfansldaulusunsuiieduinuuadions waznsdiegisnslidaulusunsy Taefideuld G*Power ofiu

3.1.9.7 Iswaziduanadavusall

3.1 nsldulusunsy G*Power LA UINIUIARIDEN
nstdaulusunsy G*Power dmsumsmuinuiadiegeiuy Tuidssiugldnuasdevhanudlaneiiv

£

ANNIIIERBSN Az deaunldinuaadwUsidesssymuaulaiolilusunsy G*Power AIUIUVUINAIDEN

o o a

UsENOUMIY SELAUNEAIAN 81U1INISNAEBU LATUIUNNDNSNE Fadl

o

o w

1) sesfutiadrday (Level of Significance) fio msfmunveulaveseuranndsuiiseuliintulnely
aunezdulumsnegovadaty wnudiedudnvaluearh (Q) &nfannurainndeutosniniinuaazeeusy
auRguidunansvieaunigiuing (Hy) Taevludwlnajazimundl o = .05 waz 01 usoraunnnimieesnine
iRlaTuegfunuideindoansmiuusiuggs videflmuaaedous wu Sriwuse o = 05 vie 5% adlsviuany
astu 95% e Tumasvaaes 100 adsazilloniafinaufiananadies 5 A wielinantsmnaeadulunusd
Usng) 95 as

2) $unamIMAgoU (Power of test) Ae AunaziduvislemalunisiiazufiasamAgiuiidunats uie
auufgiuing (Hy) Weaunfgiuinetuliifueds fsdmanimeaeuiidiiu 1-B Taedn B Ae Ararunitasidudi
gousvaunAgiets  Aldidusi lneviludsnanismaaeuazdmualilitesndn 0.80 wie 80% videoglutag
80-90% Lau t1lwan B = 0.10 A8 WIANITIAERUARAAY 1-B = 1-0.10 = 0.90 ¥38 90% HIANUAATIBIUIINTS
nadeutosaglivunanguiiegates widhAgmanseaeuinnagldrwangudiegnneuluae

3) WundvENa (effect size) Ao WunnTadadiunnuuanisvesrldesEninangunaaesunguAIUAY
wismedudonuuinnsgiu mvuednsnaaunsalilunisssyruanuinldinitnnusiisseninsriedeies
othuien ilevuindnsnaiiefosfiarldomandudoianniu ud drvundvinaidunfazldvunnguiaess
Yfovas dmiuAvuIndninaniunsuszanaAIvuIndnsnai Cohen (1977) leimualidl 3 vurn Ao 1dn (Small)
na13 (Medium) warlvg (Large) @ sdouthunldmnunruiadninalunisiuiumanindegslngldlusunsy

G*Power Aaa@nIbumITI9N 2
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A15197 2 N1sUSTUUNISANYUNIRBNENaNinTUALag Cohen (1977)

Test Small Medium Large
1. Difference between two means 0.20 0.50 0.80
2. Difference between many means 0.10 0.25 0.40
3. Chi-square 0.10 0.30 0.50
4. Pearson’ s correlation coefficient 0.10 0.30 0.50
5. Difference between correlation coefficient 0.10 0.30 0.50
6. Linear multiple correlation coefficient 0.02 0.15 0.35

FSunshtaulusensy G*Power LIBSTY 3.1.9.7 AMUIIWIAAIBE BTURDUlUNTANIUNTAIT

1. amuluanlusunsy G*Power nduladunldnulaglididealdane Insanuisanluanldswnsulan

http://www.gpower.hhu.de/en html. iilanniilaniZeuiesudazsnglonsuvedusunsussil
[\

P ower 3.1

2. ndsanantilnanlusunsy G*Power Ladaduusosudd Wevhnsdalusunsuduanldauazdsingminsg

fananslunng 7

e G*Power3.1.9.7 (== =]
File Edit View Tests Calculator Help

Central and noncentral distributions  Protocol of power analyses

Test family Statistical test
trests ~ Correlation: Paint biserial model ~
Type of power analysis

A priori: Compute required sample size - given o, power, and effect size ~

Input Parameters Output Parameters
Tail(s) | One ~ Noncentrality parameter 5

Determine => Effect size |p| 0.3 Critical t

ol err prob 0.05 Df

s |

Power (1-B err prob) 0.95 Total sample size

Actual power

X-¥ plot for a range of values Calculate

AN 7 LanantnaneuealUsknsy G*Power
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3. 1F8NgnsNIsATIMUIIAMeL aunsaidentd 2 35 fie donanily Test we Test family

3.1 M3Annuvuadietgalagdenanmy Test lngadn?l Test = 1dennduvedisnisinsidoya

Y

denanan kilunsIAsIEvalamuingUseasnnnsive — Calculate AgkandlunIng 8

Y 9

P G Power 3.1.9.7 ‘ - e
File Edit View Tests Calculator Help

! Central and nonc Coerelaticn and rege Ceerelation: Bavanate normal model

¥

>
L Means > Coreiation: Post Disenal model |
2 Propontions > Comelation: Tetrachornc moded 1
Veriasces ¢ Coorelations: Fwo dep. B r's {cor nSex)
4 Generic = Comdations: Two dependert Pearson r's (no common index)
Comreiations: Two independent Pearson 1's
Linear bivanate regression: One growp, size of slope
Linear bivariste regressione Two groups, dfference between intercepts
Linear brvanate regressiors Two groups, &fference between siopes
Linear medtiple regression: Fixed modiel, R® deviation from zero
Linear mudtiple regression: Fixed model, R increase
Fe3x Susnily SSMESTICE) Sust Linear modtiple regression: Faed model single regression coefficient
€ tests ot Correlation Post buserial model

Linear medtiple regression: Randoen model
Type of power analysis
Logistic regression
A prior Compute regured sample size - given &, power,

Poisson regression

Input Parameters CusoTPar <
Tais) One - Nomcentrality parameter & 7| .
Determine = > Effect size |p o3 Crimicai t ? ok
> { 7
& err prob - __‘_);Ss_‘ oe - S | bom < cerfucent
Power (1 - err prob) 0.95 Total sample size 2|
Actual power ?
—
4
| X« ¥ ploe for u 1ange af values Calcutare

AW 8 TEMIAUIAIBE19INMY Test

[

3.2 mMsmununsegdaedonan Test family Inef3ansldnused

1) adniden Test family 20935nsvadeunsadn wazdenldadafivunzaulnazilidon 5
g fi® Exact, F-test, T-test, X*-test, Z-test

2) mAnidien Statistical test muingUszasrvensivy

3) Adniden Type of power analysis AINgUIEAIAT0IN1TITY

a) ldAwrsfiwesauiirun liun Arauindnina (effect size) Arseduiiaddy () uazen
$INININAFDU (power) dWTUAIILIASYENARUNISUSTINAUWIABYEWaT Cohen (1977) Téimunlill 3 vun
fio vdn nans wazlng daandliudilunsnad 2 $redu

5) AanYu Calculate agUnguuInAIag1dluyas Total sample size Aawandlun1ni 9
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i G Power 3.1.9.7 — =
File Edit WView Tests Calculator Help

Central and noncentral diStributions  Protocol of power analyses

Test Family I Statistical test

T tests ~ Correlation: Point biserial model ~
Exact A
F tests ZE
ttests = required sample size — given o, powsr, and affect size ~
= tests
Output Parameters —
Tailisy | One ~ Moncentrality parameter 5 7
Oetermine == Effect size 191 0.3 Critical © z
o err prob 0.05 or B
Power (1 -3 err probh 095 Total sample size 7
>

Actual power

X—¥ plot for a range of values [ caicutare

a | ax o o ' .
NINN 9 IBN1IANUIUNIBENINLUY Test family

3.2 N5RIA8819N151F9UTUSHNSH G*Power [NBATUIMIUINADENS
AsFBg19NSIEUlUSATH G*Power TuATaznandaanien1sidaulusunsuinldAulnIuIne 1981
AUSUNTIATIZIAIY t-test, Pearson’ s correlation way Chi-square ¢l

3.2.1 MIAUIUVUINNIBY AN UNNTIATIEVINY t-test

¢ A =

nIflfRgNaNNATIINTITES 0l TngUszasAiafnwilSsufisuanuuansinavasAadsd s ungy

q

Y i

naaosaesnauliudasysiaiu uagdeanisniuinasseddnguitegnadnnurilalunimeassd nsldaulusunsy
G*Power ATUIUULIAGIBENAMTUNTIATIZVIANY ttest TTunBUAs]
1) Waldsunsu G*Power anntuadniden Test Family 1u t-test wazidon Statistical test Titdu

Means: Difference between two independent means (two groups) Faandlunmit 10

fiee G"Power 3.1.9.7 — >
File Edit Wiew Tests Calculater Help

Central and noncentral distributions  Protocol of power analyses

Test family Statistical test

t tests ~ | Means: Difference between two independent means (two groups) ~

Type of power analysis

AT 10 vTenensiEen Test family 10u t-test
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2) MntiuRziiniandlilanmnsiwesang 9 uun (Input Parameters) Tunsdifitegnatiagseyen

Effect size 18w 0.70 A1 0L err prob «Ju 0.05 wazdn Power u 0.80 fauanslunmil 11

fa G*Power 3.1.9.7 = | = | = |
File Edit View Tests Calculator Help

Central and noncentral distributions  Protocol of power analyses

Test family Statistical test

ttests = Correlation: Point biserial model ~

Type of power analysis

A priori: Compute required sample size - given «, power, and effect size ~
Input Parameters Cutput Parameters

Tailis) Two ~ Noncentrality parameter & ?

Determine == Effect size |p| 0.70 Critical t ?

o err prob 0.0% Df ?

Fower (1-p err praob) 0.80 Total sample size ?

Actual power ?

X-Y plot for a range of values Calculate

AN 11 WA EEAINISITMSE NS UNITIATITINAIY t-test
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3) mandu Calculate U5 N AIINMIAWINVLIATIBE LRl inmuallude 2) eSulgla

71 uAdaiiensiUisuiisuanuuanaavesreisdiunqunaassassnquiiudassreiu auiangusiiednan

WMHNEANAD NAUVARBINGNLINTIUIY 34 FIBEN kaTNFUNARDINANTNABITINIY 34 10818 TIUNFUAIBENVIINUA

T 68 F9819 AILARIIUNINA 12

#a% G*Power 3.1.9.7

File Edit View Tests Calculator Help

Central and noncentral distributions  Protocol of power analyses

== =]

¥-¥ plot for a range of values

critical t =1.99656
-——
0.3 5
0.2
0.1
o T T
-3
Test family Statistical test
t tests e Means: Difference between two independent means (bwo groups) ~
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size b
Input Parameters COutput Parameters
Tail(s) | Twao e Moncentrality parameter & 2.B8B1739
Determine =2 Effect size d Critical t 1.9965644
o err prob 0.05 DF BB
Power (1-B err prob) 0.8 Sample size group 1 34
Allocation ratio M2 /M1 1 Sample size group 2 34
Total sample size =33
Actual power 0.8116451

Calculate

AT 12 MENHAANSALAINNTANLIIUINFIBENINTIATIZI T-test
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3.2.2 MIAUINVUIAMIBEEINSUNITIATIZIAY Pearson’ s correlation
NIAUAIDYNNITAUINVUIAIBENEINSUNTNAGDUANUFURUSTEINMULUIAIUEDR Pearson’ s
correlation fidumaulunsaduniseed
1) Weldsunsy G*Power 9ntupaniden Test Family 1y Exact uasidon Statistical test i
Correlation Bivariate normal model
2)Aanita on Type of power analysis L0 u A priori: Compute required sample size-given &,

power, and effect size fauanslunIni 13

s GPower3.1.9.7 (=] = |[=]
File Edit View Tests Calculator Help
Central and noncentral distributions  Protocol of power analyses
critical r =0.15414%
i , # i \
4 - F »
h !
!
] A
4
b
Eh /
/ A
J " \
2 -1 f \.
Y. %
J ” 3
14 B o N
g S
) \{ i
— - .
] T T T T T - T T T - T T T T —
-0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5
Test family Statistical test
Exact e Correlation: Bivariate normal model ~
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size -
Input Parameters COutput Parameters
Tail(s) | One ‘*-’ Lower critical r 0.1541491
Determine =2 | Correlation p H1 Upper critical r 01541491
™ err prob 0.05 Total sample size 115
Fower (1-B err prob) 0.95 Actual power 0.9501151
Correlation p HO 0
¥-Y plot for a range of values

AN 14 MNFNIREENSTLAIINNNSATUIIUIARIDEIINITIATIELE Pearson’s correlation
| 18
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3.2.3 MIANAVUINAIBENEINTUNITIATIZYAIY Chi-square
nMsfunLafegsdmiunIAgey Chi-square §ae X--test T lunsnadeulsynausie 2 du fe

1) A13naaeud Il §ULUUNITULINLAYBIY TRy an3 el (Goodness of fit test) kazn1snAdBY
ANNENITLSYDIFILUITIANIN (Independence test association)

2) JoyaiidesnsdmiunisAinamaiiegdudiuvesd df (Degree of Freedom) Awalldann df
= (-1)c-1) e r = IuuLITeyalunse war ¢ = Iuanuivesdeyalun1Ie dua effect size Tdnsussunm
n1sAuABYEWaT Cohen (1977) fuunls Tnetumeunisdunmmnasogrsdmsunisnageu Chisquare Jil

(1) \Jnlusunsu G*Power Mntundnidon Test Family tJu X*test uavidon Statistical test Tidu
Goodness-of-fit tests: Contingency tables
(2 aantaon Type of power analysis vdu A priori: Compute required sample size-given &,

power, and effect size flauandlunIwi 15

[, G*Power3.1.9.7 — >
File Edit Wiew Tests Calculator Help

Central and noncentral distributions  Protocol of power analyses

Test family Statistical test

¥2 tests = Coodness—of-fit tests: Contingency tables ~

Type of power analysis

A priori: Compute required sample size — given «, power, and effect size ~

2NN 15 RUIANAITAIVUINFIDENNIVAGDUME Chi-square

3) Anuuardneelildrinisdmeseng 9 Funn (Input Parameters) Tunsalfiregeiiazsyyan
Effect size tJu 0.30 A1 QL err prob 19y 0.05 A1 Power 1w 0.95 wagan Df 1Uu 4
4) adnUu Calculate AwUsNYHAINNISAINBMIAMBERaulviinmualilude 3) a5uele

1 e tlduunanguitegnvangaufedIuIl 207 FeE1e Akanslunmi 16
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e G*Power 3.1.9.7 |= | = || = |
File Edit View Tests Calculator Help

Central and noncentral distributions  Protocol of power analyses

critical x2 =9 48773

0.15

0.1+
1
0.05 -
o T
(8]
Test family Statistical test
X tests e Coodness—of-fit tests: Contingency tables e

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size b
Input Parameters COutput Parameters
Determineg = Effect size w 0.3 Moncentrality parametar & 18.6300000
o err prob 0.05 Critical x2 94877290
Power (1-B err prob) 095 Total sample size 207
Df 4 Actual power 0.9506581

X-¥ plot for a range of values Calculate

AN 16 RIANNAANSTALAIINNITAIUIUVUINAIDENNTIATIZYAY Chi-square test

Gl

9

Adele 9 Amuazdesiinsiiusiusndeyannuszansiidne uilunsdfivssnnsivuialug §3e
dnlnyldannsafiuusudeyannusssnsiamueldasudiusazeraiifosidauisusznisludureuseey
speziIan suUszin wagdy 9 Sedududeddisnafununuteyannnquitegiuny lasnguiiegiazdes
Wusunuiidvesuszans Tuuafismenazmnzay uazlfinanismsqungusiognefimnzauaonadosiudnuny
LazUIAYeIIEYINT Nsduiiegwisdanudidyeduddmivanuide lnonszuiunisduiiegiazusznoude

4 Junay Ao N1TENNGNAIDENN NIANUAVUIAVBINGUAIBEIT NITAIMUAITNITANATIDE1 Lagn1TALTUNITEY
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Abstract

Cutoff score setting based on Benjamin Drake Wright's method is a theory that relies on Rasch model in the
ltem Response Theory (IRT) and involves setting cutoff scores on Constructmap assessments. Afterward, the ability is
projected onto a Wrightmap, along with description. Information from this Wrightmap is vital as it allows users to assess
various aspects, such as student development pathways, personal classifications for entry into programs in various
dimensions. Following this concept, Mark Wilson and colleagues collaborated to develop software called "ConQuest,"
a program developed at the Australian Council for Educational Research. This software set cutoff scores and project
ability, making the assessment results meaningful and widely applicable. However, amid the continuous development
of computational science and data science, various software packages have been developed to process the concept
of Wrightmap. In addition to ConQuest, which has been continually developed until 2020, other academics have
developed command sets, such as "WrightMap" for the R programming in 2022. Furthermore, the Australian Council for
Educational Research has developed a command set called "Conquestr” for the R programming in 2023. It can be
observed that there is a continuous trend of software development in the field, with a tendency to develop software
that requires programming languages with computer code. R is a popular programming language with computer code
in today's context. Therefore, this academic article aims to explain the essential concept of Wrightmap, including their
history, theoretical principles, significance, and characteristics. It will also demonstrate the usage of the 'WrightMap'
command set and present a method for using software to set cutoff scores, project Wrightmap in both unidimensional

and multidimensional measurement model, and provide a sample of data analysis and reporting.

Keywords: Wrightmap, Program R, Cutoff score
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nsUszendld Package ‘WrightMap’ Tulusunsa R iilafvunazuuugadauasA1usseny

Tusunsu R WWulusunsuvmaadlysunsuniliduitenldesnaunivarglutagiuduiesanifulsunsuis
dnfandiuauinn Waunsy R Hulusunsudssnniunigldldoadealddelumahinldsnianidaliinisns
vhlvansaimunyivusvdedoulusunsulmivazihumeunsliduld Wsunsy R wdamsvhausenidu 2 dau
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wag (2) duiidosynrdaviseisundnednmiisd Package Wuynrdaiinide Tnivnissiusiuansisn1sieszieaia
MAaN1ELLMIUANUIVINEYRY Package U o gildazdosinminnilnaniansaslululusunsy R Anwisnsld
wazldynrdanugionisld sgndlsfmudidnignsldasiaiaun Package S1uaunnune diilddesdnwseaziden
F19819LaEATIVABUANNULYDID WU NMSLASUNISARLINILINTANTIVINIG NSATIERUNANITUSEIalneLUS ULy
Auluswnsuavans usu
' I & wa v ° P a g v o &

ag9lsAnunslElUsunsy R dugfiagldmisvinisfnunisnsldlusunsy R ey iflesanndulusunsy

Ussavlanpeuiiames Jlidevhanudilaliawaznrwmneuiiunesldiulusinsy R issiuidazainsaldanuld

'
YU YV

oghaiiUszdvEnm filsuluausliiiFesnislilusunay R vhnsfnweuidesiunnundmidorassameuasly
UisLwﬂﬁal,ma'&miﬁﬂuiﬁmL‘?j'aﬁaﬁ‘lu 9 1% (1) Braun, W. J., & Murdoch, D. J. (2021). A first course in statistical
programming with R. Cambridge University Press. (2) Gardener, M. (2012). Beginning R: the statistical programming
language. John Wiley & Sons. wag (3) Ergil, O. (2013). Guide to programming and algorithms using R (pp. I-XI).
London: Springer. wenanidndadeiiinisnisingldifowiestunsldlusunsy R gy (1) daelef ATgNSEINS.
(2564). affwazinen1stoyan1an1sfiny R dmsuinssidounazdnnsgyindoya. ngann : ddnfiunguiansal
UNINYFe. (2) @1eva Fuanysaines. (2562). M1siasizvideyalagldlusunsy R Asann : 1u33MUsAnd.
uaz(3) At auwniiv. (2564). 1Foug DATA SCIENCE faeaw1 R ngamn : Wity fafudifousgverinauanis
Uszendly Package ‘WrightMap’ lunsiiasngvinanismaaeun1eldluiAnliinan1sneuauaidaaaunuiuIAnves
srdvuvutendAfiinisliazuuuluunyinia (Unidimensional Polytomous Rasch Model) waglinanisneusues
ToaounuiuIAnveIdsLUUNAAT I N5z uuLLUUNIINNA (Multidimensional Polytomous Rasch Model)
fieandoadil

fegedl 1 msliagrinanisussidiuanssauznslideyateunduuaznisiiauenanisiaussiiunanis
BoulutuSeuvesasiasussiunsinuduiiugu Wulieanisiauuuenifildieiesflontsiadifinslfazuuu 3

o
o

ANAD 0, 1, 2 I1UIU 6 T8 YINNISNAABUNUAIBEINTISIFETIUIUN 858 AL0E19LTUNBUAINNTIN 3

A157199 3 TuAuUNITIEIUIUNTY R TUN1TIATIeilas MUUAAZLULARAAINLUIAANITABUALDITDAR U VRIT1aT
WUULENIANINIT IR RULLUUNYINTA

YAAE AUNNBVDIATIUATHAAWSVDINITUTLUIAHANUYAATES

Yunauil 1 Annuazitaldauyards (Package)

#Package installing N13AAA 9YARTT 4 (Package) 911U 5 gad1d e Usznauludle (1) Package
install.packages

("WrightMap")

WrightMap 1JugaddsUsyananaiiieasiunuiian1nzduiivgiu (2) Package mirt

Wumd i lduszuananunguinisnovaussioaaunuunyif (3) Package
install.packages )

readxl Lﬂuﬁﬂﬁﬂﬁ'&ﬁi‘ﬁ/ﬁ’n‘ﬁ’lﬂhyjaﬁﬁhLﬁlﬂu Microsoft Excel (4) Package eRm

("mirt")
install.packages Wuyamdeinlduszaananisiiaszinungeinisnevaussdoaaunuuieniia
('readx(’) (5) Package RColorBrewer ¥afndsdmiunnuasduainisiausdoyanisunud

install.packages

("eRm")

annedulivgiu NMsinfaEafanIzATILSNIITY

install.packages

("RColorBrewer")

#Library R Packages JumdiilansldnuvesyadaPackage) Mldfnssly lnsagsadldmdaiynass
library(WrightMap) wasileanuy
library(mirt)
library(readxl)
32

1581511579 UseLlung @b wagn5I98N19dnueans

Uit 4 aliuil 2 (hangnaw - Sunau 2566)



msUszenalayneas “WrigshtMap” TulUsunsy R dm5UnI1sAmunnzuuuanfinuasAUsse e

AANUBVDIANTINAZNATNEVDINITUTTNIARNANNYAAIE

library(eRm)
library(RColorBrewer)

#Data_importing \Duendslunisidoyaanlud Uni Wrightmap.xtsx i lulusunsy R lngeds
DAT Uni<-read_excel
("....LOCATION..

/Uni_Wrightmap.xsx")

sy

Usznaulude read_excel(“sunisiidafulndluneufinmes”/Aelndfidosnis
i xisx mnedstoanalndiiinii Ineteyadiluiegisnisinmeidunans
naaeuausIaurnUszdiunamadsuilutuisuandiogunisidesiuou 858
#Hegs gnvaseusouuyInaussougiiinislinsuug 3 sedu Ae 0,1,2 Swau 6
o Foyalulnd Microsoft Excel tJusiann

A B < D E F
ITEM1 ITEM2 ITEM3 ITEM4 ITEMS ITEME

0~ LN W N

[SIRIR ST OS T B OS N  B S )
ES T O T e YOG T B S )
Gk |o|mm| o]
S|l R R
R N LN -

Yunauil 3 UszanuAInisdines Tenauanisiinsnsiusenauluaae A1Aduenn, A1 thresholds, A1AdumsnzaNseda (Infit,

Outfit MNSQ) Uudu nasanuudanszindayaiamisuiluadsunuiisgnizdulivgiu

#Parameter_Estimation Wurdlilusunsudszanaamnsimesaeldlunanisnavaussdoaauradasndy
Uni_ PCM<-PCM

(DAT_Uni, se = TRUE)

aadyy A o« = o ' | aa & |
wuutendanldiaiodlonuudnislinzuuuuinnin 2 mwumimaugmﬂumqmu

(Partial Credit Model)

#Result uddeilflsunsuasvuaymenunanisiasigilagansauned lddsznouly

summary(Uni_PCM) FEAIMMUEINITY ANITIAMBSAINNEN AN

Call: PCM(X = DAT Uni, se = TRUE)
Conditional log-likelihood: -3438.479
Number of iterations: 15

Number of parameters: 11l

Item (Category) Difficulty Parameters (eta): with 0.95 CI:
Estimate Std. Error lower CI upper CI

ITEMl.c2  -0.376 0.094 -0.561 =-0.192
ITEMZ.cl  0.321 0.087  0.151  0.451
ITEM2.c2  0.442 0.085  0.276  0.609
ITEM3.cl -1.040 0.093 -1.223 -0.857
ITEM3.c2  0.376 0.105  0.171  0.582
ITEM4.cl  -0.555 0.088 -0.727 -0.383
ITEMd4.c2  0.349 0.095  0.163  0.535
ITEMS.cl  -0.146 0.087 -0.316  0.025
ITEMS.c2  0.303 0.089  0.129  0.478
ITEM6.cl  0.079 0.082 -0.081  0.240
ITEM6.c2  0.722 0.089  0.548  0.895

thresholds(Uni_PCM) tJusdalilusunsuuanaan thresholds fanw

> thresholds (Uni_PCM)

Design Matrix Block 1:
Location Threshold 1 Threshold 2

ITEM1 -0.18816 -0.47604 0.08972
ITEM2 0.22106 0.32086 0.12126
ITEM3 0.18817 -1.03977 1.41€10
ITEM4 0.17470 -0.55542 0.90481
ITEMS 0.15169 -0.14555 0.44894
ITEMeé 0.36076 0.07948 0.64203
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AANUBVDIANTINAZNATNEVDINITUTTNIARNANNYAAIE

#ltemFit Lum & AU sunsuUsEInananIsnsI@auANMIngaNs1ede (Infit MNSQ Au
item<-person.parameter Outfit MNSQ)

(Uni_PCM)

itemfit(item) WU IR TUTHNSULERINANITIATITY AMUMLIEAUNTI8TD (Infit MNSQ AU

Outfit MNSQ) fanw

> itemfit (item)

Itemfit Statistics:
Chisq df p-value Outfit MS5Q Infit MSQ Outfit t Infit t Discrim

ITEM1 740.025 847 0.997 0.873 0.886 -2.647 -2.960 0.287
ITEM2 686.962 847 1.000 0.810 0.844 -4.368 -4.685 0.3865
ITEM3 729.961 847 0.9%99 0.861 0.859 -3.404 -3.435 0.332
ITEM4 749.317 847 0.993 0.884 0.891 -2.968 -2.934 0.286
ITEMS 969.675 847 0.002 1.143 1.091 3.187 2.421 -0.132
ITEM6 787.573 847 0.%28 0.929 0.931 -1.7598 -l.%62 0.196

#Person_parameter Wufdaililusunsulszananamsiasiziainnuanansaseuana

per_para

<-person.parameter(Uni_PCM)

personfit(per_para) JufdaSenguanisussinamanuannsaseyanalaglusunsuaguaninananim

parameter (Uni_PCM
_para)

Personfit Statistics:
Chisqg df p-value Outfit MSQ Infit MSQ Outfit t Infit t

Pl 2,900 5 0.715 0.483 0.517 -1.24 -1.15

P2 2.004 5 0.849 0.334 0.335 -1.83 -1.86

P3 9.177 5 0.102 1.530 1.430 1.26 1.11

P5 7.211 S 0.205 1.202 1.144 0.62 0.50

P& 4.32¢6 5 0.504¢ 0.721 0.789 -0.863 -0.4¢

P7 8.872 5 0.114 1.479 1.501 0.93 0.%6

P3 4.037 S 0.544 0.673 0.591 -0.865 -0.91

Pe 5.128 5 0.400 0.855 0,944 -0.1%8 0.03

P10 4.811 5 0.439 0.802 0.856 -0.3% -0.286
#Wright_Map_Data_ Juddaminisdnnssideyalimeulunsadsunuiiannsduiivgu nedeyad
Preparetation Foaldusznaulddaenn thresholds 9afi 1 AU thresholds 9a% 2 vosuuUTa

uni_thres<-thresholds(Uni_PCM) o o . - o aa
uni_thres<— - AUITAULIIUIU 6 UD LLan‘ﬂNaﬂ'ﬁl]i%Ll.luﬂ?]’mﬁ’m'ﬁﬂm@ﬂm?aElﬂﬂﬂqﬁ’]ﬁ]ﬂi’]ilqﬂﬂﬁ
data.frame

(uni_thresSthreshtable)

uni_thres<-data.frame(uni_thres[,2:3])

colnames(uni_thres)[1] ="T1"

colnames(uni_thres)[2] ="T2"

uni_person<-personfit(per_para)

uni_person<-data.frame

(uni_person$p.infitMSQ)

Yuneuil 4 AndunsaiununiansduiisguuasivuaazuLInan

#WrightMap_Generating ueddlunisasaunui an1nzduidvgiu wightMap nu1sdsuuuf 4013y

wrightiap Ful®g1u91NHan15UTENIaAIAINAINITATIBYAAR (Uni_person) AUAT

(uni_person,uni_thres) ) o N . . )
Threshold (uni thres) Iaadtauslusdwuunaiadn (uni thres,item.side =
wrightMap(uni_person, - v -

uni_thres,item.side = itemClassic) itemClassic)
wrightMap
(uni_person,uni_

thres,person.side = personDens)

itemcolors <- AMd3 itemcolors <- brewer.pal(6, "Paired") L un1sanussd@liiuan Threshold

brewer.pal(6, "Paired") > Iﬂﬂ%ﬁqﬂﬁsqﬂﬁ 6
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AANUBVDIANTINAZNATNEVDINITUTTNIARNANNYAAIE

wrightMap(uni_person,
uni_thres, show.thr.lab = T
,dim.names = "Feeback Competency"
,dim.color =
"HOOFFFF"

, thr.sym.pch = 16, thr.sym.cex = 2.5,
thr.sym.col.fg

= jtemcolors)

i wrightMap(uni_person,uni_thres, show.thr.lab = T,dim.names = "Feeback

Competency” \unsduliszylounuiianzduiivgu

Mds dim.color = "H99FFFF" suneausudnsul

s , thr.sym.pch = 16, thr.sym.cex = 2.5, thr.sym.col.fg

= itemcolors) udssuruiadnusiduvuin 16 90 LazauIAgATiuansen

Threshold ¥u19 2.5 3.4, Ravdusanw

Wright Map

c
d — 2.0
— 1.5
T2
— 1.0
o
=
=
ﬁ [ @& =
- - - osE
2 L&
&
= @ =
— o.0
]
™ —
i 3 -0.5
T [— 10
T T T T T T
meEMm1 ITEMZ ITEM3 ITEMS ITEMS ITEMS
Items

NNA19T 3 FLU8UVDLEUDAIDENNTINANITIATIEIUNTIUTIBNUNANITIATIEN FINTTIENUNANTT

AFIEAUEIULINAITINENURNANITIATIENAT threshold ALaRe threshold ANMNSITLMBIANUEINVBILUUIANEF

v
o

TAUARINITI
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M13°99 4 wan1suszanamTiweiauenNanisUssluanssaugnisiideyatoundunarniniiaueranisin

UszilunansiseuslutuS suvengaausEAunsANwITuiug Y

wuudagussausdan Arpxen (6) Threshold 1 Threshold 2
1 0.8470 -0.2346 0.5159
2 0.4410 -0.4405 0.4117
3 0.0370 -0.3734 0.4340
q 0.3350 -0.3354 0.3071
5 0.1710 -0.3710 0.4723
6 0.0300 -0.2974 0.3029

M =-0.3421 M =0.4073

NAeREniinIman sUsTRMAIsiiwesauenwuitA ey sering 0.0300 fa 0.8470 Anduy
Wiy 03102 efinrsanAmniwesauenluusas threshold wuidngy threshold 7 1 TA15gming -0.4405
fla -0.2306 Antduade -0.3421 ngu threshold 7 2 fidnszwing 0.3029 4 0.5159 AnLdulade 04073 n1simun
winuardusTsanTnuznslidoyadeunduuaznisinauonansiaUssfiunanmaiFousludusouresagdaeu

9 Y

szaunsAnutuiuguluiann

. | dewAuermEnm e Az .
ATUIRARR @ t . AT

uid 0.4073
- i

anusand| g 3439

AW 4 unufiannerduivgiuagAussegaussaugniiteyadeunduwazsmaiauenanisinyssiiunansiteus

lutuiSsuvesngiaausEAUNSANYITUNUEIY

PN msandiivIreuwses vaLssauznsideyadaunduiasnsiauenantsinsslunanisiseuslu

FuiSeurengiaousziuNIAnITUNUg UENISLUsER UaLssauzaandu 3 suaudenndasiuunuiilaseeEdis (construct

o«

@

map) Afigadeldeanuuy AegmsiTeniissiuanuaunsaiining threshold 1 (0=-0.3321) azdufiifiaussauzlu

Y

o ' @

szAuAIUUUTIan uenanifegimsideniseiuaruannsaiissiuanuausagenidi threshold 1 2 (0=0.4073)
sndunflaussousluszavivazd ndszauanuannsoeglugig 0=-0.3421 1 0=04073 aududdaussougseaun
09T IAELARYSEA UL AUTTENANSTOULAISIUALD R LU

Aapgel 2 andumimseinanmsussdiuaussousdszdiunansieuiludub suasegssaumsAinyduiiug
Aa I3 ) aa 1 o Aad aad ° a Y A A a S o Aad
nfesrusznaunTinwuunmifudseendu 3 §Afe IAN 1 msmuuakasitenldinesloUssliunaluduiSeu 1A9 2 ms
WannesdeunmnmAIedllanasliil 3 MIenurawazn1siveyadoundu naaaumewuuinaussausda 18 4o
2 Y] 2 o ) P v v o aa v oA v a o a ¢ Y
Wususmteyadudiuim 640 degreiameuuuianiinsliiaeiuu 3 A1 fe 0, 1, 2 {iluvetiauensIATEiHAA I
UGRGRED
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M15199 5 Tunounisldlusunsy R lunsiaseiuaginmunniuuanfdnnuLwIAnn1snovauetodauveIsIaduuy

nwyAndnslinguuukuuninig

YAATE NaN15IATIER

upeuil 1 nsdudrdeyananisasalinzuuuanlulusunsy R wedunldlunisiesen

#Data_importing Wuedslunsiideyaainlud Multi_Wrightmap.xisx idlulusunsu R
DAT_Uni<-read_excel
("....URL..LOCATION..

/ Multi_Wrightmap.xlsx ")

Tnedoyaiidufeginsiinsesiidunanismaaevanssousnis
Uszifiunanisideuslutuiiounindieganisidesiuau 640 faeg
gnvaseussuuuinaussauzifinishinsuuy 3 sedu fie 0,1,2 Sy
18 G

& = o
YUADUN 2 miszq‘[umammﬂ

#Model_Specification NMFIATERuuNRaAung ”&JéfaﬁmﬂmLﬂamﬁ‘?ﬂﬁﬁmmiﬁﬂméfn&iw
MODEL_1<-mirt.model Wulwean1siauuu 3 saduszneu uwiazesdusznaugnindiswuud
(:21:71162 pafUsEnavay 6 U8 sandu 18 48

F3 = 13-18)

Yunaudl 3 UszUNaIAINIsIENas ASIRFRUNANISAATIRLATENSaUWATILARINNITIASIEA

#Parameter_Estimation N15UTTNIUAINITIE mai‘mquw{jmsma‘uauaq%aaamaa‘mﬁné
Fit<-mirt(data=Mul_dat, model=MODEL _1, itemtype="Rasch’",
SE=TRUE, verbose=FALSE)

Tuduneuilagldinalszinanasgusvanm 5-10 uniituegiuaiulives

T

gunsalreNiawes Ui LY INILeIAUTENOUVRINITIA

. X & o o aa a ¢ o
print(Fit) L‘UUﬂ”IﬁﬂVlLiﬂﬂ@maﬂ’ﬁ?mi’]%%ﬂﬂﬂﬂw
B R Console =
Call:
mirt (data = Mul_dat, model = MODEL_1, itemtype = "Rasch", SE = TRUE,

verbose = FALSE)

Full-information item factor analysis with 3 factor(s).
Converged within le-04 tolerance after 32 EM iterations.
mirt version: 1.37.1

M-step optimizer: nlminb

EM acceleration: Ramsay

Number of rectangular gquadrature: 15

Latent density type: Gaussian

Information matrix estimated with method: Oakes
Second-order test: model is a possible local maximum
Condition number of information matrix = 39.2925

Log-likelihood = -10534.53
Estimated parameters: 39

AIC = 21147.07

BIC = 21321.06; SABIC = 21157.24
G2 (387420449) 13574.58, p = 1
RMSEA = 0, CFI = NaN, TLI = NaN

coef(Fit, simplify=TRUE) Jumdaililusunsuwanee thresholds watdusianin

;_:\_E-_t, SLI‘.'.F_'_:'_.'=1.‘\UZ\
Sitems

al a2 a3 ak0 akl ak2 do dl d2
Icen:_l 1 0 0 1] 1 2 [v] 0.532 -0.228
ICEE_Z 1 0 (o] [1] 1 2 0 -0.782 -1.873
Item 3 1 0 0 1] 1 2 0 -0.775 -1.987
Item 4 1 0 0O 1] 1 2 0 0.528 -0.219
IEEE_S 1 0 [v] [1] 1 2 0 -0.814 -1.934
ICEH.‘._E 1 0 [v] [v] 1 2 [v] 0.523 -0.246
Icem_7 0 1 0 (1] 1 2 0 1.466 0.662
Ictem 8 0 1 0 1] 1 2 0 1l.686 0.617
IEEE79 (1] 1 0 (1] 1 2 [v] 1.615 0.5686
ICEE_lO 0 1 0 0 1 2 [v] 1.397 0.535
ICEI!.‘._ll [v] 1 0 [v] 1 2 [v] 1.553 0.792
Icem_lz 0 1 0 (1] 1 2 0 1.704 0.703
Item 13 0 0 1 1] 1 2 0 1.179%9 0.806
Icemﬁl‘l (1] 1] 1 (1] 1 2 [v] 0.695 0.358
IDeI!.‘._lS [v] 1] 1 [v] 1 2 [v] 0.581 0.312
I:em_le [1] [1] 1 [1] 1 2 0 0.793 0.633
Item 17 0 0 1 1] 1 2 0 1.201 0.7%3
Item 18 0 0 1 1] 1 2 0 1.125 0.669
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3

YAAE NAN15IATIER
fscores(Fit) Wuddaililusunsuuanseitheta vesgaousieyana nadudanm
F1 F2 F3

[1,] -2.2962018 3.0497900 -1.25801851
[2,] -0.4912139 -1.5730874 -2.92034401
[3,] 1.4481412 -0.28B41547 -0.25719402
[4,] 0©0.5124967 -0.2841547 -0.25719402
[5,] -2.2962018 3.0497900 -0.25719402
[6,] 0©0.5124%67 3.0497900 -0.25719402
[7,] -0.4912139% -0.2841547 -2.92034401
[8,] -2.2962018 -0.2B41547 -1.25801851
[9,] -0.4912139 -0.2841547 0.75135172
[10,] 1.4481412 -0.2841547 -0.25719402
[11,] 2.9645991 1.0165763 0.75135172
[12,] ©0.5124967 -3.4888691 0.75135172
[13,] -1.4953757 -3.4888691 -2.92034401
[14,] -2.2962018 -0.2841547 2.51671778
rMNe 1 —n 4612124 1 ATERTER -0 2871042

Yunaui 4 anflunisaieununanitzduiisgunasimuaasiuulndn

¥ a ya o Y o o

. : < &0 v = >
#Data_manipulation Tudupeuiineunazainuaunannedullvgulivzdesdanseyitoya

coef-coef(Fit, simplify=TRUE) Tinsaudmsunisasnaununaneduiivgudeden thresholds uas

coef<-(coefSitems)

A1 theta varuNIsnagauLdundn au1sausunnuesLNUNdNY AT
thresholds<-data.frame(coef[,8:9]) Y

theta<-fscores(Fit) I
theta<-as.data.frame(theta)
#Wrightmap_Generaed A1d 9 wrightMap (theta,thresholds) 10 und eldas1eunuv an1z

wrightMap(theta,thresholds, Fuluguiilden theta AU thresholds uszananlfandunoui 3

item.side = itemClassic, o & . . . .
A item.side = itemClassic,
item.prop = 0.5,person.side = personDens)

item.prop = 0.5,person.side = personDens) Wunisa$reuauianiig

wrightMap(theta,thresholds, item.prop = 0.5 ﬁu'ﬁﬂﬁquUUﬂﬁqﬁaﬂ

, dim.names = c("SPS", "DME", "CF")) A1da dim.names = c("SPS", "DME", "CF") tfunsrinuadeliiuunazin
ms¥n Seheghad 3 iR 3 Jo Ussneuluse SPS DME CF
ds personDens,dim.color = brewer.pal(5, "Set1") vunisanueed

wrightMap(theta,thresholds,item.side = itemClassic, item.prop = . , -
nsmlvealiansinusasiinlngldyndyni 1 naludanin

0.5
. X ‘R R Graphics: Device 2 (ACTIVE) =nEcm =~
Jperson.side = personDens,dim.color = brewer.pal(5, "Set1"),
Wright Map
, dim.names = c("SPS", "DME", "CF"))
s e P
- 3
-~ 2
0811091 11111121
0711101
13111741181 3
07.21112(12211321 1411161172 182
011104.1106.1108210921 10211511162
g 1421152
2 042 o £
£ o §
3 0211031
051 -
0221082
032 [~ =&
F s
“
Items

1NA15T 5 HIT8UTBLAUDATDE1INITINANITIATIENUNTIUTINUHANTIATIEN FIN1551891UKE

A1FILASIZIMAIULINAITINEITUNANISIATIEIAN threshold AR threshold ANNISIHLABSAINYINVBILULIA

v
1%

NASIAUAF IR
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M13197 6 Nan1sUTEIIUAMIEMEIANEINTBMUUIRANTIOUEMTUSE LTS BUYRIATLUUNYER

o

LUUInENssausde

Araauean (0) Threshold 1 Threshold 2

aad o - y A a o
uen 1 ﬂqiﬂ']ﬁuﬂlkaglaaafﬂ;’uLﬂiaquaﬂixkﬂuﬂﬁl‘u?juﬁﬂu

1 -0.1400 -0.1400 0.3044

2 -0.7780 -0.1782 0.6298

3 -0.6780 -0.1823 0.3747

4 0.0690 -0.1693 0.4386

5 -0.1480 -0.1481 0.5980

6 -0.1860 -0.1865 0.3906
M =-0.1674 M = 0.4560

aad o o A
uan 2 NIINAUINTIVEIUAUAINLATIIUD

7 -0.2850 -0.2846 0.2960

8 -0.2090 -0.2090 0.3020

9 0.2920 -0.2915 0.2040

10 -0.6030 -0.3029 0.3903

11 0.3690 -0.3690 0.2431

12 -0.5250 -0.3253 0.2927
M =-0.2970 M = 0.2880

aad v o P o
uan 3 mﬁwmuwaLLaxmﬂmagaaauﬂau

13 0.4070 -0.3075 0.3497
14 03170 03173 0.3481
15 10.3510 -0.3515 0.3567
16 0.0420 03226 0.3683
17 10,2330 -0.3304 0.2849
18 0.7310 -0.3088 0.2932
M = -0.3230 M = 0.3335
AW IRUA -0.2624 ‘ 0.3591

MnmsuandlfifiuinnsUssnanamstaaussousmsUssfiutui suvesaslnsedeunAnmsyszanuen
Auanansavesineg i delaeliluaansiauuummiandnmsliesuuuamsiduuisdiu (muttidimensional form of
partial credit model) delusunsuneu@aumed R package “mirt’ndsaniudsvanarmnsinesanueinveuuin
aussourmUssdiutuouutsoandu 3 HAudn SgniadeuuuiaaummuemaUssdiutudouina 18 4o ndsnild
Tusunsunoufianes R package “WrightMap” it aa¥19nzuLLYAd AEnsTUANAIT LT (criterion Zone) U Wright
map unmms wuiddmsiivemmenvesuuiaaussausmsussduiuBouvesegiieagsewing 0369 81 0.6298
Andurde -0.2624 fu 0.3591 mmﬁmﬁmummﬁml,asﬁwﬁmaammuzmiﬂizLﬁumaﬁi'?uﬁauﬁumﬂgLLuuwwﬁaaqﬂLﬂu

AHINNG 5
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| o po i . N
AR - e ) D)
! @ L

A 5 ANTIUVBINTINUAAGALALAUTIEUANTIAULNTUTHIUNATUIS B UVRIATUUUNYEA

G

v a

wnufianmzduivgruduuimmidsfiondonguinsrevaussodourossdalunisUszaananisnagay

<

o o

KANIRABUTIUIT AeszduauannIniiI s meUgiuAT thresholds ¥ilildasaumaiidunimning sy
sUluUMsnsEevessERuANansasuiuasaumaivaglunsindulaivunasuuugade viliiesesilodly
Sanafieumnouardauen Sniagadnuasdusseaniuasaunadoundusudusslomiiliildsunsmaaey
thansaumemasuluiauiuuss aaensutluldmiuiaumies mnuedduyuuon1sids wan sTouasns
Fuunsziuanuamsnasilildansaumasuddguaznsiuunngudifoulildiunsuinmamsnsneiingge

U

gNIRELIYY NEUAITUNIANENINES HADUAITUAIIULININTALESIIRNIZIAZ IR 1Ay Tunemsaiudnaly

Y Y

nauiseuifiszauanuansefdliidulumudvine fldnanisuszduazanunsodmanissyidunioenuuy

WEIMILUINWA baT AL B 819898 Y

[

YAA1de WrightMap veslusunsy R dawulusewasndulusunsuidalildaulaglifiilddne dd91dn

v
o

undegnldlnsed aunsaiddeyadieldlunsiinsigiivainratesuwuu wenanlldeanansafadalaiu

a wa Py A P a ¢ fal o a Yy a ¢ & &
sruudiinislivannvate awnsaveslesdeyalunsinseiainssuvesulaiiiduinfoumedumeiidn wenanil
A1UNTOANUAININNTIANWAAINANITIATIBL U N15AMUAT YUIAFIgNYS JULULTRINTIN Fan15eanwuLLay

aueansaumaliiiaula whdsieasidunisimiunisinansialuldwauinisfnm
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UNANEa
aw ¢ A = a a

NuATeidingUszasAiiedAnwdninavesuseyslaniinanengAnssunisaslassuluieauisureninfnw

nasanissuruszuuesulad Al0819398 Ao WnAnwiluaivrivAdtasise Fula 3 seauUigeind 91uU
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ANLEs IAduUssAvsuearivesnseuuiAliiy 0.82 uag 0.88 mudiu JinTzvdeyadmisnlinsieinisanney

1Y o

WA Nan1sANYITIEAG WUl wIeglaiiuAufeINITANE Sk Az UAINABINSANKNTUEINNTaYIY

Y

a
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msslaseuegddeddgvneada (B = .80, p < .05) variussgalasuanudesnsaukniuidvisnasenginssy

o

U o w aa

msaslaseusgnslifivedrdynisada (B = .01, p = .81)

o

Arddny : neRnssunsndlaien, wsegtla, Amnudesnisanudnse, Anudesnisauyniiu

Abstract

The purpose of this research was to study the influence of motivation on attentive behavior in the
classroom of students after online learning. The research samples were 90 third-year undergraduate students
in the digital art department. The research tools were Behavior measurement form for studying attentiveness
and the motivation scale which meet the precision tool quality test. Cronbach's alpha coefficients were 0.82
and 0.88, respectively. Multiple regression analysis was used for data analysis. The important results of the
study revealed that need for achievement and need for affiliation could predict attentive behavior in the
classroom at 66 percent (R” = 0.66). Need for achievement had a statistically significant effect on the attentive
behavior (B = .80, p <.05), while need for affiliation had a statistically insignificant effect on the attentive
behavior (B = .01, p = .81).

Keywords: Attentive behavior, Motivation, Need for Achievement, Need for Affiliation
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Abstract

The purpose of this study was to develop the measurement and evaluation competency test for
teachers under the Secondary Educational Service Area Office Nonthaburi. The four specific objectives were 1)
to construct the measurement and evaluation competency test; 2) to validate the measurement and
evaluation competency test; 3) to establish the local norms of measurement and evaluation competency test;
and 4) to construct the manual of measurement and evaluation competency test. Samples for test validation
and norms construction consisted of 487 teachers under the Secondary Educational Service Area Office
Nonthaburi, academic year 2022. The constructed measurement and evaluation competency test assisted of
45 items, which was a 4 choice situation item, aimed to assess 5 measurement and evaluation competency;
factor 1 : design measurement and evaluation, factor 2 : creation and development of measurement and
evaluation tools, factor 3 : implementation of measurement and evaluation in the classroom, factor 4 : reporting
and utilizing the assessment results and factor 5 : Ethics in measurement and evaluation. The significant findings
were as follows; 1) The content validity investigated by calculating the item and Operational definition
congruence index (I0C), were in the range of 0.60 — 1.00. 2) The item difficulty index were in the range of 0.30
- 0.62. 3) The item discrimination index were in the range of 0.38 - 0.91. 4) The item distracters efficiency
difficulty index were in the range of 0.06 -0.46 and discrimination index were in the range of -0.05 to -0.59 5)
The construct validity achieved. Chi-Square (X?) with 58 df was 72.81 (P=0.091); Standardized RMR was 0.034;
RMSEA was 0.027; GFl was 0.97; AGFl was 0.95. The reliability for factor 1-5 was 0.748 0.791 0.565 0.546 and
0.78 respectively, and for the whole test was 0.895. 6) The norms for measurement and evaluation competency
tests presented in the form of normalized T-score in the range of T37 — T68 for factor 1, in the range of T33 -
T67 for factor 2, in the range of T26 — T67 for factor 3, in the range of T31 — T66 for factor 4, in the range of
T41 — T66 for factor 5, and for the whole test was in the range of T26 — T71. 6) The manual of measurement
and evaluation competency test was suitable and fully important composition, easy to understand and

convenient for usability.

Keywords: measurement and evaluation competency, a development of measurement and evaluation

competency test
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3. mssiumsinuasUssifiunansFousluduFou 0.34-0.62 0.54-0.86 0.06-0.41 -0.05 fi4 - 0.59
4. mInenuRawazmsiinansUssdululy 0.34-0.56 0.52-0.82 0.06-0.37 -0.09 fia - 0.54
5. 93sssdlunsinuazUssidunanisteus 0.35-0.45 0.66-0.90 0.08-0.30 -0.10 fi4 - 0.47

2. HaMInsIRdUAMNAMTIBaT TR UUInaNsTauEMTIALarUsHluNan1 SIS eus
2.1 HANIIATIVABUANUMNIZANVRIATUUUNITRBURUUIRANTIaUENITIAkasUsEidunan1siSous
dmsunsinszdesdusznau wud Al KMO espzuuunisneudesaulusuuinnaduiiduiiiu 0917
WagA Significance 31NN1SMAAY Bartlett’s Test of Sphericity fiA1LAU 0.00 §9uansin Azuuun1sROULUTA
fianumnzaudmiunsinsziesduseneu eaninan KMO fidnunndn 0.5 wardlendilng 1 dau Significance
31NN15VAEBY Bartlett’s Test of Sphericity ff1tosndn 0.05 FeaguladnAzuuunsnoukuuinaussouzn1sinnag

Uszllunanisseusianuduiusiu wardanumunzanlunisihluimsgviesrlsenay famns1ai 2
Y
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A15°97 2 Naﬂ"liﬁ]ﬁ’)ﬁ]ﬂa‘uﬂ’l"lllLﬁiJ’]%ﬂll"lJﬁNsUaﬂﬂgLLU‘Uﬂ’]iGl’eJ‘ULLUU’ajﬂaiﬁiﬂuzﬂ’]i’ajﬂLLﬁBUSBL@QJuNaﬂWSL%‘EJ‘Ni d1usu

A5ATITNRIAUSENDU

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.917

Bartlett’s Test of Sphericity Approx.Chi-Square 2606.290
Df 105
Sig. 0.00

2.2 NaMInTIIdeuAINATIINlAsIES e Tiessiesiustneuliusususduiiaes

Tassaaveauuuinfimnuaonadesnaunduiiudoyaiiaszdny Inslaauas (Chi-Square: XD 7 df Wiy
58 fiAwindu 72.81 (P=0.091) AsnidsaesindsveamumdslugunziuuanAsgIu (Standardized : RMR) Sy
0.034 A131NTBIAAA BNEIdDITBIANAAIALAE BulABUsZUA (Root Mean Square Error of Approximation :
RMSEA) fiAidu 0.027 Ardwilinszauniunaunau (Goodness of Fit Index : GFI) iA1vnAy 0.97 wazA1aviin

sgAUANUNaNNAUNUSUAILAT (Adjusted Goodness of Fit Index : AGFI) dAyinfiu 0.95 An13197 3

M19199 3 WaN1TIATIEeAUTENoUNEudUS uRUNaRatuUInaNsTauENTIaLasUsTluNan1 SIS Bus

Aada NANITIATIZH
Chi-Square (X?) 72.81 (P=0.091)
Standardized RMR 0.034
RMSEA 0.027
GFI 0.97
AGFI 0.95

d

a o '3 A A U U oo ' 4 z{' a1 % o s
NANTIFILATIENBIAUTENDULTIBUTUDUAUNEDI WU BIAUTENBUN 1 -5 Mﬂﬂuﬂwuﬂmﬂﬂizﬂaummgﬁu

\Juuan (Standardize Score) fiausi 0.80 - 0.98 FadiadrAgyvnsadnnszdu 0.01 Nna1 Tenduuszandnisvhwediuana

ANULUTUTIUNT YR UWivasAUsEnaulAdaa Tosas 64 - 96 TnefausiniAnvinesdusenauuInggIugan
Ae MIadunisiauasyseliunansiseuilutuisou sesmanae n1sasiiasimuaTeieinnazUssdunanis
Sous SesssulumsinuasUseidiunansitens nMsmenurakazn1sdman1sussdiuldly wazniseenwuunisinuay

Usziliunanisisens lnedlanudmtdnesnusenauiiasgiusiniu 0.98 0.85 0.84 0.82 Lag 0.80 MNEIAY AIN1TIN 4
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A15199 4 HANNSIATIZIBIAUTENDUDSE USUD UFUNTL AL N1 IATIERIAUTENaULT B U U URUNED

2w P
UmUNa9InUsEnau

S.E t
a ¢ ¢ A s v o v o oa
N1959A51$109AUTENAULTIB UL UDUAUNNUG

N1392NUUUNTTIAuAzUsTIEUNaN1SITeUS (DME)

DME1 0.84 - - 0.78 0.60
DME2 0.92 0.06 14.48** 0.79 0.62
DME3 0.59 0.06 10.23** 0.56 0.31

nsEsuazNaATasliadnuazyssiliunanisieus (CME)

CME1 0.44 - - 0.45 0.20
CME2 1.06 0.12 8.70%* 0.84 0.71
CME3 0.79 0.09 8.29%* 0.74 0.54
CME4 0.83 0.10 8.23** 0.72 0.52

nsafiunsiauazUssdiunanisiseuiluduisey (IME)

IME1 0.14 = = 0.16 0.02
IME2 0.68 0.24 2.28%* 0.74 0.54
IME3 0.94 0.33 2.19%* 0.81 0.66

AssreuNanaznisiinanisusaliviuly (RME)

RME1 0.13 = = 0.12 0.01
RME2 0.66 0.30 2.19%* 0.60 0.36
RME3 0.91 0.44 2.07** 0.83 0.68

aswsssulunisiauasysziliunanisiieus (EME)
EME1 0.94 - - 0.80 0.64
EME2 0.89 0.07 13.52%* 0.80 0.64

a ¢ ¢ A A v ow v oa
N132LAT1LNBIAUITENBULTII UL UDUAUNEDI

DME 0.80 0.06 12.64% 0.80 0.64
CME 0.85 0.10 8.12%* 0.85 0.72
IME 0.98 0.34 2.86™* 0.98 0.96
RME 0.82 0.40 207 0.82 0.67
EME 0.84 0.06 13.23%* 0.84 0.70

X?= 72.81 (P=0.091), df = 58, relative X?= 1.25, Standardized RMR = 0.034, RMSEA = 0.027, NFI = 0.99, NNFI = 1.00,

CFl = 1.00, GFI = 0.97, AGFI = 0.95

wnewn ** gl dledrdgnadiansedu 0.01

2.3 HANIATIIAOUANUWIEBUUTRALTTaUEMTIALAsUTeliuNaN T Tous
ANANULNBUDIBIAUTENBUN 1 — 5 TANWNIAU 0.748 0.791 0.565 0.546 way 0.780 ANUSIAULALAIAINY

W8489 UUIANaUUiAINAU 0.895 AIMN51991 5
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M13°99 5 ANUTBIewuUInausIousNTinuazUsuliunanisisous aduanysal

a9AUsENaY UL AAfaLiee
1. MmseenkuuNsinuazyszliunanisisous 9 0.748
2. maaauaziauiaiesioTauarUssiiunansious 12 0.791
3. nssiumsiauazUssdiunamaGeudludutou 9 0.565
4. MsyeuRakaznsiman1sUssiulUlYl 9 0.546
5. 93w sulumsinuasUssiliunanisiseus 6 0.780
ety 45 0.895

3. wansasranaiunfvesuuuinaussauznsiauasysailiunanisiseui

inasiUnAvemuUTraussauzn s TakasUssifiuaniafeud aguldd esdusenaudl 1 Sinasiunfdaust T37 -T6s
padUsEnoufl 2 inausiunfidaud T33 - T67 asdusznaudl 3 finuwinfigeust T26 - T67 osdvsznou 7l 4 finauwind
faust T31 -T66 uazosdUsznoud 5 fnasiunfidous Ta1 - T66 wazuuuinaussauzn1sin uastsuidunanisifous

71990V TNUNUNARILE T26 - T71 A9ANS199 6 ke 7 AUaIeU

M13197 6 InasiunfvesuuuinausausnsinuagUseiliunanisisous S1vesAUsENoU

T-NORMS
AZUUUAY

29AUsZNBUT 1 29AUsENALT 2 29AUsENaLY 3 29AUsENaLT 4 29AUsENAUT 5

11 64

10 61

9 68 58 67 66

8 65 55 62 62

7 61 52 58 58

6 58 50 53 54 66
5 55 a7 49 51 62
4 51 a4 a4 47 58
3 a8 41 40 43 54
2 a4 39 35 39 49
1 a1 36 31 35 45
0 37 33 26 31 a1
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M1599 7 inausiunfvenuuinaussaugnsinnasysaliunanisiieui Tauvsadu

ASRUURAY T-NORMS AZLUURAY T-NORMS AZHUUAY T-NORMS

31 57 15 41

30 56 14 40
45 71 29 55 13 39
a4 70 28 54 12 38
43 69 27 53 11 37
a2 68 26 52 10 36
41 67 25 51 9 35
40 66 24 50 8 34
39 65 23 49 7 33
38 64 22 48 6 32
37 63 21 a7 5 31
36 63 20 46 4 39
35 61 19 45 3 29
34 60 18 a4 2 28
33 59 17 43 1 27
32 58 16 42 0 26

4. wan1sldgiianslduvuinaussauznisinuasusailiunanisitous
HaanMsnaasdldrilonislduuuinaussousnsinuasUseiliunanisitews dmsuasdinddnauniun

nsAnwdiseufnyuunyIvens 91w 8 au asuldidanudilanssiuieduneasideaiissylilugiie lnefiniy

¢

AniuiigenndesiuingiienisldwuuinaussausnisiauasUssifiunansiiouiidiudsenauididyasudiuauysal

v
a

finssryteyanmninvastediniunnde afanudeduliiudviuuuinimanlaan nisiuvuialuadl
anuddene I5eazdennisaiunisaeuduaiduiunaudnay nN1snsIaliaesuuiiaIusns Sanuduuside
lun1snsia sumsdiinasiunAvesuuinaussaugmyinkasyseilunanisifouinaunsadnanziuusiieuiuin e

Unfleviuiinasieesnusenau wagluninsiu

dsduasaiusiena

v @

1. NAN1IATIVFIUANNINTI8YRVBILUUTRaNTIAULNITTALasYssIliunanisiSous dmsuagdein

Y

fdnauanunnsAnedseufneuuny3

1.1 #an1sasvdeuANNnTuTuien JemaiuuaziudenlunuuinaussausnisinLazlseiiunanis

o

Seug atuanysal dan 10C Aaus 0.60 - 1.00 Asiye3 2eATAuz (2560); 1¥in1 nEna (2559) uagnsiing lvela

v
@ '

(2545) navinAn 10C Afiesiaud 0.5 Tuly wandliiuindemautuduiunuveniomiiseanisezin wienarild
FJndudemauiifnuamde denussudaien Mduduidmszludunsunisasrwuuinaussauznisinuas

Usgdlluwan1siseuinsedl §idelalimsfimuningussasrvesnisadiuwuuinaussousnisinuasUsediunanisisouing

[ [ i

ANTALIU TN1TANBILUIAN NOBL LONENT wazUITeTiieITostvanssausn1sinLasUssilunanisisous

Y

' v
N o

Wielfilunwimslunslieseviesduseneu uagfmunmudiniannsainlinseuagu 5 esdusenau Wilugnisaded

Jomnuianunsainaussauznsinwarysdiunanisiseuslansanudeideanisin
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1.2 HANISASIFABUAIAINNYIN BIUNTIUNVDILUUIN LAz USEANTAINAIAN
NANISIASIZIAIAIINYIN NUINTBAIDIUTAIANULINA G 0.30 — 0.62 wand31vam1aulukuuin

aussausnITinkazUseliunanisileusnntedauamaunaeifinivun nafesir1AugInAud 0.20 - 0.80

= s

AafIYAs 29ASAug (2560); TwAn A8ra (2559) wasnsiing loela (2545) nanrinderauiimsandonuld avsdu

va o

TarnuniaueInUIunans Aeuszuias 0.50 wiluneufuRdnivuanasissauaueInvesteauiiaanty
11929 0.20 - 0.80
HAN13ILATIEHAITIUIITINUN WUIITA181UI9TILUNAME 0.44 — 0.91 wanddnTaaiaululuuin

aussougnsiauazUseliunanisiieuinntedinaninauinaeiidivue nanfedaiguiadiuundaus 0.20 Juld

Aanges WAsaug (2560); WwAnn aBua (2559); wsfing lyela (2545) nanindemaufiaisAmdenuildlunisiiv

aa

unndeyarsidudemamniegiuadunsaus 0.20 Fuly

o Iy

HANMTIATIUTEANSA IR TnensinaeiAdndiudidendiaie nudrdednuliadndiu diden

'
Aaa o =

FI89UIDANULINYDIFIAWTAIRILA 0.06 — 0.46 AINAITY N1EUIUINE (2552) NANIINTBAANUTNAITARLEBNLN MG LU

o

v
o '

nmafiusiusudeya msdudemaundadadiugidondiarmaud 0.05 TulU Fsdodndudas A wenaintuna

v
Y o '

NITIATIZUAITIUITILUATOIAIAWTINUTT VOAINIULAIOIUIATILUNFIAE FILA - 0.05 84 - 0.59 LanIFIas
vaatamnuluwiartavewuuinfInaddinun MU IAILA ANASTY N1eauId (2552) Na1vin Tedanud
o A < % & v o a1 o ° o & i & A @ W Aa
mspndenuldlunsiunusndeyamsidudomauniimsnadiwunsiasisus - 0.05 Juld fednlufaieii
INNITATIAABUANAMTDAIN MU NUTMUUIRaNTTaUENTTALazU Sl uNan1 ST susAMA NN Y
et Mduguiimszdemaunasistulianuesudaiion Wodwns@euaun NAIUAIAINEIN ABIUIATILUN
wazUszAviaindiaiddmalideiniuuaziiaiety o aansedwungineuwuuinlamussAuaussousNuias

o

2. quamseaturesuuuiasussausnmsiauasUssfiunanisieul dmsuagdatadiinauaiuil
nsAnwalseufneuuny3
2.1 NANINTNEDUATINATITNATES1ITRUUTR
lassadvenuuind mnuasnnd ssnaundun ud ey aid wUsednylagalaaunis (Chi-Square: X))

71 df wihiy 58 fiAwindu 72.81 (P=0.091) Asnidsaesndevesirwmdsluguazuunanmsgiu (Standardized : RMR) fiein

A o w a

WINAU 0.034 A15INUBIALRE B8 9809983AUAAALAG DUlABUSTUIAd (Root Mean Square Error of Approximation
RMSEA) fiainfiu 0.027 Ardeilinseauainunaunau (Goodness of Fit Index : GFI) iAWy 0.97 uazAdvilinsesiu
AUNauNALTIUUAWEY (Adjusted Goodness of Fit Index : AGFI) fifniindu 0.95 dlethludisuiunasinisfinnsanen
aonndosvedlunaiudoyailsusedng dsfianina Salad (2550) wazgiua Asniiu (2553) nanlidnlueasziininy
sonadosiuteyaieszdng Wearlaaumslifideddamaaia fr x/df limsifu 2 A1 RMSEA uage Standardized
RMR 73911731 0.05 A1 GFI waw AGFI masiten 0.90 Fuly wuindeyadulumanasifidinua feuandifisiuiuuuia
sy inuasUssdiuemeiousivatuinunaddaseiiivsneuieesdusney 5 swdsnay

2.2 NAMINTINAUAITBRIUUTR

auisaisaduiiawiniu 0.895 uazAeuiisweuuuinesUsenoud 1-5 femuiissiiu 0748 0.791
0.565 0.506 waw 0.780 sudnsiv Tawaaduszneuiiflianuiiiesnniiande ssdusznoud 2 msadauasianniedodiodn
wazUszdiusamsiSeusiiawindu 0.791 ssduszneuiifimanuiiissiosiianie ssUszneudl 4 msnemunauazmswa

mMsUsediulUlgTAwngY 0.546 Auutmszinunurewemaulussazawusenauisuiukanaiatu
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v

Jarduanuzlunisiinanisiagluldusslevil

A wuuinaussaugmsiauazUssliunansiious Wldldannsaweniouasssiliunasessdusenaula

Y

Y o

WinsandoamaululsazessusenauldudnuueAandean un1sain g aniunisaisiuiulunisnau wagadsinis

USuusanaeiunalvisianuvivadeegiase

Jarduanuzlunisrinideasesald

' v
0o v o = =

paAUsENaUN 3 uarasAuseneu 71 4 fAnAnuiieseglusedum daudmisiinnsideieiam wasuiulse
Jomaunazideniuesnusenauteiu lngassdamaiudaniunisalnludaienlusmeisnans q uazadnede

Amanylvdanuuwiniulukdazesrlsenau

LONE1581984

N3ENINANWIBNNG. (2557). wualfuintsinuasUssidunanisifousniundngnsununanIsinwduiugiu
WNsANTIY 2551, ngenna: IsefinsiguysavnsalnisinensuisUssmnelng 1.

ATANT. (2562). TI8az188nYaIINITATINTaOY (Test blueprint). https://www.ksp.or.th

Tufinn adina. (2559). M9TuazUsuidunanIsiFows. n3avme: Lsefiuiuieguiasnsaluntinende.

v
v a

y¥e alivSlng. (2556). n13asIN) NI5AALEEN UArNITUTHTUNANITUUAINYEIUAAINT (NUNATIA 4). NTUNN:

PN N

@

d ¢ a P & A ao o D) = a ¢
A3 WASAUL. (2560). inAldanIsaTIAToedadde : wiannnisiluldegrdearn. ATUNWL BUINITWUN.

a o a

Wourl AyeysIAned. (2549). ensIznisldszuvanssauglunisusmamsnensuywd ... iendnduasAnsgaulu

BN R

\dewiloauas. 2759759759579747 M, 6(20), 16-63.

a

Wind wddlod. (2554). nrsimwIaussas 1770 usziniesllodnmunIsinuazUssdlunanIsAn YA FseAUnIsANy

v
]
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Abstract

The objectives of this research were to study 1) administrative factors affecting teacher competency
development in the 21" century of private schools under South Krungthon District, Bangkok Metropolis
2) to find factors for developing the 21 century of private schools under South Krungthon District, Bangkok Metropolis
3) to study the relationship between administrative factors and the competency development of the teachers in the
21% century of private schools under south Krungthon District, Bangkok Metropolis and 4) to study administrative factors
affecting the competency development of the teachers in the 21* century of Private schools under South Krungthon
District, Bangkok Metropolis. The research samples comprised of 234 teachers in private schools under South Krungthon
District, Bangkok Metropolis, obtained by opening tables of Krejcie and Morgan. The instrument used was a questionnaire
on setting administrative policies and on operation assignment, job descriptions, job achievements, organization internal
relationship, and creating work atmosphere. The reliability values were .838, .909, .887, .898, .915, and .908, respectively.
For teacher development competency in the 21* century, the reliability value was .975. Statistics used in data analysis
were mean, standard deviation, Pearson's product moment correlation coefficient, and stepwise multiple analysis.
The results of the study revealed that 1) administrative factors of private educational institutions South Krungthon
District, Bangkok Metropolis at a high level when considering each aspect in order of the highest average to the lowest
average, as follows: setting management and operating policies, job descriptions, job success. Atmosphere within the
organization motivation for work and relationships within the organization 2) developing teacher competency in the
21% century, South Krungthon District, Bangkok Metropolis at a high level when considering each aspect, it is at the
highest level. Arranged in order as follows: good service ethics and professional ethics student development classroom
management and at a high level. They are arranged in order as follows: Teacher leadership, focusing on results in work
performance. Curriculum administration and learning management self-development, analysis, synthesis and research
for student development building relationships and cooperation with the community 3) Factors in educational
institution administration of private educational institutions South Krungthon District, Bangkok Metropolis Overall, there
is a high level of positive relationship with the development of teacher competency in the 21% century and 4) factors
of educational institution administration that affect the development of teacher competencies in the 21% century in
private educational institutions. South Krungthon District, Bangkok Metropolis: 4 areas that affect the development of
teacher competencies in the 21" century in private educational institutions, South Krungthon District, Bangkok
Metropolis statistically significant, respectively, are the atmosphere within the organization. Aspects of success of the

work Job characteristics and relations within the organization, 51.30 percent, with statistical significance at the .01 level.

Keywords: Administrative factors, Teacher competency, 21 century, Private schools
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gaaalumenadesan Idun Ao nazivesny (X= 446, D = 52) n1sysradugns lun1suuaeu (X=4.38,
SD = .58) MIUIMSMENgATHaN15InNISseus (X= 4.35, SD = .58) Nsmuaues (X= 4.34, SD = .57) N1531A51e9
é’qmeﬁLLaﬁﬁ“mﬁ'aﬁwm@”ﬁw (X=14.32,5D = .53) Ll,awi”mﬁ'ﬁﬂ'ﬂLaﬁlﬂm}’ﬂﬁ'qm lakA N15AS19ANUFUNUS

wagANI TR UYNYY (= 4.25, SD = .75) S1UALDLALARININITIN 2
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AIANUA 5327 582 5177 509™ 5227 456”7 5007 538" 476" 463" 4237 588"
ulgung
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YasanuAnw oY naunNgesuld ngumnuvuAT 1ngTs Stepwise (n=234)

fauus 3 Adjusted R Std. error
(Xe) 6652 .442 .440 .33809 183.735 .000**
(Xg) (Xg) .703P .494 .490 32250 420.214 .000%*
(Xg) (Xg) (X3) .710¢ .504 .497 32016 112.955 .000**
(Xg) (Xg) (X3) (Xs) T717d 513 .505 31776 60.409 .000%*
**p < .01

a. Predictors: (Constant) snuussennianieluenns
b. Predictors: (Constant) #uussennianiglueddng, suanudnsavedu
c. Predictors: (Constant) $1uUIENIAAEIUBIANT, FIUAMUFNSIVELY, AUSNYULIIU

d. Predictors: (Constant) suussenIaNelusdAns, mMuANNEISauwIY, sudnyazy, suanuduiusnielussdns

aunsnensaiiadensuimsanufnuniidssasensianaussouzasluanssed 21 vesaadnuionvuy
nauunngesuls ngammavmuas lugduuuazuuuiu Ao
Y = 1.944 + 292(X,) + .213(X,) + .210(X5) - .138(X,)
aunswensaitadensuimsanudnuiidssasionsimunanssauzaslummssuil 21 vesanufnweny
naunngesule ngamnanuAT TuULUUAZLULLNATEY AD
Z=0809Zy,)+ 258(Zy,) + .269(Zy,) - .205(Zy )
Hadunisuimsaniufnuiidmanenswannanssouzagluanisswi 21 vesaaufnuiienty
nauangssuld nsamnumuAT Usenausme a1uussenianelusidng (X, Amuanudnsavesau (X,) sudnyase
U (X,) tagmuanuduiusneluesing (Xs) LLazmmm‘wenﬂsaimiﬁ@umammumﬂuﬁmiwﬁ 21 YBIENIUANT

wnwu nquwangseuld ngamnamuas sauduesuieldsesay 50.50 egelitpdAyEdAnsEAy .01 Teazidun

o A
LEARIAINITINN 5

M15197 5 AduusedvsannesnyamsieUadunisuimsanuAnunderanon1siaaussaugasluanssun 21 19

anufnyenu NauANesUld njamnumues 1agds Stepwise (n=234)

fuUsdase (Aanensal) B Std. Error Beta t-value P value
fuussenAneluesAng (Xy) 292 057 409 5.082 .000**
AUANUENTIVDIU (X,) 213 071 285 3.019 .003%*
MUY (Xs) 210 .075 .269 2.813 .005%*
suanudRusaeluaanng (Xs) -138 .065 -.205 -2.118 .035%
Al (Constant) 1.944 166 11.715 .000%*

2 2
R=.7179R =.513 Adjusted R = .505 Std. Error = .31776 F = 60.409 *p < 0.05, **p < 0.01
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Book Review: Standard Setting in Education: The Nordic Countries in an

International Perspective

Author: Sigrid Blomeke and Jan-Eric Gustafsson

Anusorn Koedsri*

* Asst. Prof. Dr., Office of Registration, Records and Evaluation, Sukhothai Thammathirat Open University

odelegy ol Edscators Meausemest s Asismers Overview:

" Standard Setting in Education: The Nordic Countries in an International

Jan-Eric Gustafsson Editors

Standard

Perspective," edited by Sigrid Bléomeke and Jan-Eric Gustafsson, is a comprehensive
exploration of the methodologies and implications of standard setting in education,
% h with a focus on the Nordic countries. The book is a part of the Methodology of
SEttlng 'n Educational Measurement and Assessment series, which aims to collate key
Education contributions to the fast-developing field of education research. It serves as an
The Nordic Countries in an International international forum for theoretical and empirical studies exploring new and existing

Perspective
methods of collecting, analyzing, and reporting data from educational

&) Springer

measurements and assessments.

Structure:
The book is structured into three main parts:

1. Fundamental Questions in Standard Setting: This part discusses the international evidence on
methodological issues in standard setting, providing fresh perspectives on the state of research.

2. Standard-Setting in the Nordic Countries: This section documents and critically discusses the
standard-setting practices in the Nordic countries, offering insights into the experiences and challenges faced
by these nations.

3. New Methodological Approaches to Standard-Setting: The final part presents innovative

methodological approaches to standard setting, exploring new procedures and methodologies.

Content:
The book begins with an introduction by the editors, explaining the need for discussing standard-setting in
education, particularly focusing on the Nordic countries. It sets the stage by describing the objectives of the

book and providing short summaries of all 17 chapters.
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Summary of Key Arguments by Parts and Recommendation

Part I: Fundamental Questions in Standard Setting

» This part delves into the foundational aspects and validity of standard setting in education,
emphasizing the reasonableness and arbitrariness inherent in defining performance standards and associated
cut scores.

» It critiques the post-hoc nature of current technical practices and advocates for a more content-
focused, criterion-referenced, and proactive approach to standard setting.

» The chapters in this part discuss the balance between policy-making and research, exploring the
role of standard setting procedures in defining minimum passing scores and identifying the potential threats to

validity in the widening use of a test beyond its original intended purpose.

Chapter Highlights:

1. Chapter 2 by Michael T. Kane discusses the inherent arbitrariness in standard setting, comparing
it to the medical context, and introduces the idea of upper and lower bounds wherein a standard could be
set.

2. Chapter 3 by Mark Wilson and Maria Veronica Santelices argues for a developmental learning
progression perspective on standards and emphasizes the importance of establishing meaningful formative and
summative feedback.

3. Chapter 4 by Hans Anand Pant, Simon P. Tiffin-Richards, and Petra Stanat applies Kane’s
interpretive argument approach to standard setting in Germany and emphasizes the need for a balance

between policy-making and research in standard setting.

Part Il: Standard-Setting in the Nordic Countries

» This section provides a comprehensive overview of the experiences, variations, and challenges of
standard setting in the Nordic countries, including Denmark, Norway, and Sweden.

» It explores the practical and political implications of norm-referenced standards and provides
insights into the variations in outcomes of standard setting processes and test difficulty in these countries.

» The chapters in this part critically discuss the implications and repercussions of the outcomes of

standard setting on the educational ecosystem in the Nordic countries.

Chapter Highlights:
1. Chapter 7 likely discusses the challenges and experiences of standard setting in Denmark,
focusing on computer-based adaptive testing.
2. Chapter 8 probably explores the experiences with standards and criteria in Sweden, providing
insights into the country’s approach to standard setting.
3. Chapter 9 and subsequent chapters in this part would delve deeper into the experiences of

other Nordic countries, discussing the variations and implications of standard setting in these regions.
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Part lll: New Methodological Approaches to Standard-Setting

» The final part of the book introduces and explores innovative methodological approaches to
standard setting, such as the Data-Driven Direct Consensus (3DC) Procedure.

» It discusses the role of professional judgment in equating exam standards and explores the provision
of Performance Level Descriptors to standard setters.

» The chapters in this part aim to provide fresh perspectives and solutions to the challenges in
standard setting, offering new avenues for research and implementation in the field of educational

measurement and assessment.

Chapter Highlights:
1. Chapter 15 introduces the Data-Driven Direct Consensus (3DC) Procedure as a new approach
to standard setting.
2. Chapter 16 explores the use of professional judgment to equate exam standards, providing
insights into the role of expert opinions in standard setting.
3. Chapter 17 and subsequent chapters likely discuss other new methodologies and approaches

to standard setting, focusing on their applications and implications in the field of education.

Recommendation:

| highly recommend "Standard Setting in Education: The Nordic Countries in an International Perspective" to
educators, policymakers, researchers, and students in the field of educational measurement and assessment.
This book is particularly beneficial for those interested in understanding the complexities, methodologies, and
implications of standard setting in education, with a special focus on the experiences of the Nordic countries.
The book’s comprehensive exploration of the foundational principles, validity discussions, and innovative
methodologies in standard setting makes it a valuable resource for individuals seeking to gain in-depth insights
into the field. The critical examination of existing methodologies and the introduction of new perspectives
provide a balanced view, making it suitable for both novices and experts in educational research.
The meticulous structure, diverse range of topics, and in-depth analyses and discussions presented in the book
offer a multifaceted exploration of standard setting in education, making it an essential read for those interested
in the future directions and ongoing developments in this field. The book’s strength lies in its comprehensive
exploration of the validity of standard setting and its critical examination of existing methodologies.
It successfully combines theoretical discussions with practical examples, providing a balanced view of the
subject. The exploration of new methodological approaches in the final part of the book is particularly
noteworthy, offering innovative solutions to the challenges in standard setting. However, the book could benefit
from a more extensive discussion on the implications of standard setting on students and educators. While it
does touch upon the repercussions of the outcomes of standard setting, a more in-depth exploration of its

impact on the educational ecosystem would have added another layer to the discourse.
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