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Abstract

The purposes of this research were 1) to construct of scientific mind scale for junior
high school students in the three southern border provinces and 2) to verify the quality of
scientific mind scale for junior high school students in the Three Southern Border Provinces by
applying Polytomous Item Response Theory. The sample were 675 students selected by three-
stage random sampling technique. The students selected were studying in junior high school
under the jurisdiction of the Secondary Education Office Service Area and Office of the Private
Education in the Three Southern Border Provinces. The measurement scale designed the
situational test as a five-multiple choice by applying instructional model based on affective
domain by Krathwohl et al. (1964). 40 items were scored more than 2 values. Verify the quality
by content validity, discrimination and reliability and the quality of the measurement scale by
Polytomous Item Response Theory. Moreover, discriminant and difficulty, and test information
were conducted via Grade Response Model (GRM).

The findings were 1. The Measurement Scientific Mind Scale for Lower Secondary
School in the Three Southern Border Provinces composed 10 components, including 1) Curiosity
2) Honesty 3) Patience, Strive and Persevere 4) Orderliness and Prudence 5) Responsibility
6) Initiative 7) Rationality 8) Generosity 9) Cooperates and 10) Good Attitude toward Science.
Each component has 4 indicative behaviors, a total of 40 indicative behaviors. During the
construction of the measurement, there were quality checks and improvements until a total of
40 items. The quality measurement scale. Content validity of the scale ranges from 0.71-1.00,
T-test was used to analyze the discrimination. The reliability was 0.893 and 2. The quality of
scientific mind scale for junior high school students in the three southern border provinces by
applying polytomous item response theory, Grade Response Model (GRM). The slope parameter
() is between 0.58-1.45 and the difficulty value The threshold value of each item (B) is the
lowest order value, and reliability is 0.9216.

Keywords: Scientific mind, Three southern border provinces, Polytomous item response theory
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1.00 §a1nnd7 0.50 wamvindadiamits 40 4o awnsninldaenndesiuioidsfoinisuas
wAnsTULvesininenmaniidvualy Mé’ﬂmﬂﬁ?uﬂfi%’a?mﬁwLLUU"’JT@MU%’ULL?TW:JFTWLLugﬁwm
Alsmgreuiasilunaaeddiunguitlaldsosng

an13lATEaIs I ede Weliteuiulgdedanludeswiuasoundaia
wuuiadninemansdmsuinGeutuiseudnumeuduluauiminmeunuld naasddiunguilly
freg19 ndsntuhsmasuauunssrisiinSeundugauagnduinveauuinmedeseaiad
(T-test) 133mnaou T-test wuumaila 25% fisziuanuidesufesay 95 nud fefmmuusastery
fifn P-value < .05 Serunausinicmualy Fsanunsnthdemanululdld Wethdaufiunisdaiden
maunwAILissEaty eAtduUssAviueatiuesaseutin WU fdanuiissseatiu wiiy
893 Gangluinausings

2. ansmAMANYauUIadInInemansdmiulinGeudseadnwneuduluaudmin
weuauld Ineussendldnguinisnauauasdagaunuunyinia

HANIIANAINTBILUUIATRINeImansdrnsulniseudsoufnwinouduluaiudmia
weuauld lngussgnalinguinisnevauesteasuwuunyinig In1sinsierlunan1snauaues
Yo URUUATIAAZLUUNINATY 2 A1 Grade-Response Model (GRM) Tagndsainnisnaassld
winadle (Try Out) Ladaufiiiunasisiua 40 de wdaiudunisiauisuuindnineaans
dmsuiinoulisounyimeuduluamdmiameunuldatuanysal viminduildfudoyard
Hoee 1uru 675 AU LeAATIEINAIALEIN ABaTILUN asaumAvesLUUTaTeTelas Y
atussil

AIAHEINLAYEINIITRUNTB UL IR TN INEman SE S unSsudseuAnwneusuluay
Jandnvrsuauls Ias1zilaeld Grade-Response Model (GRM) aslutaan1snauaueIiadasy
WUURTIRLARZILLLNNNNTGT 2 A1 (Polytomous IRT Models) Kan15UseanauAImsninesveduuuinin
enmanidmiuiniSeutseufnwmeuduluautorinneunuls sanislasesisail
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A1519 2 NMSUTELUIUAIMIT IR BSVRAUDANNALTINIRINeFAIERSANSULNIS8U Tseudnwnausy
Tuanudaninewnuled lneld Grade-Response Model (GRM)

" Y AMmI513mes
23AUsEnau Yo
o (SE) B, (sE) B.(sE) B (sE) B, (SE)
Y 1 0.86 (0.10) -2.70 (0.35) -1.87 (0.26) -0.28 (0.15) 2.32(0.29)
AMNBYINS
L 2 0.66 (0.10) -4.40 (0.73) -2.79 (0.46) -0.70 (0.22) 1.34 (0.23)
HINLIAU
3 0.96 (0.11) -2.50(0.30) -1.47 (0.20) -0.20 (0.12) 1.78 (0.22)
(Curiosity)
4 0.87 (0.10) -3.57 (0.46) -2.36 (0.32) -1.34 (0.21) 0.94 (0.15)
5 0.60 (0.09) -4.00 (0.65) -1.39 (0.30) 0.37 (0.18) 3.72 (0.60)
mm%aé’mé 6 0.64 (0.10) -4.78 (0.87) -3.58 (0.61) -2.19(0.39) 0.67 (0.19)
(Honesty) 7 1.00 (0.12) -2.99 (0.36) -2.01 (0.24) -0.80 (0.15) 0.97 (0.14)
8 0.58 (0.09) -4.96 (0.87) -3.82 (0.65) -1.10 (0.28) 1.40 (0.27)
ALOAY 38y 9 1.14(0.12) -3.21(0.37) -1.73(0.19) -0.51(0.12) 0.89 (0.13)
wazlilgsneneny 10 0.81(0.11) -4.24 (0.61) -3.21 (0.45) -1.72 (0.27) 0.76 (0.16)
(Patience, Strive 11 1.04 (0.11) -3.24 (0.38) -1.73(0.21) -0.17 (0.12) 1.74 (0.19)
and Persevere) 12 1.02 (0.12) -3.63 (0.46) -2.34.(0.28) -1.27 (0.18) 0.52(0.12)
audseidou 13 1.02 (0.11) -3.49 (0.40) -1.57 (0.20) -0.30 (0.12) 1.60 (0.18)
avidunTOUABY 14 0.92 (0.11) -3.13(0.40) -1.85 (0.25) -1.05 (0.18) 0.75(0.14)
(Orderliness and 15 1.28 (0.12) -2.50(0.25) -1.63 (0.17) -0.51(0.11) 1.00 (0.12)
Prudence) 16 1.02 (0.13) -3.02 (0.39) -1.86 (0.24) -1.15(0.17) 0.36 (0.12)
17 1.22(0.12) -2.60 (0.27) -1.77 (0.19) -0.64 (0.12) 1.04 (0.12)
AMUSURATOU 18 0.99 (0.12) -3.63(0.48) -2.27(0.28) -1.01 (0.17) 0.66 (0.13)
(Responsibility) 19 1.45(0.13) -2.27(0.22) -1.53(0.15) -0.37 (0.10) 1.05 (0.11)
20 1.09 (0.12) -3.64 (0.45) -2.51(0.28) -1.33(0.17) 0.33(0.11)
o 21 1.18 (0.12) -2.73(0.30) -1.85 (0.20) -0.23 (0.10) 1.44 (0.16)
ANUARTISY
” B 22 1.04 (0.12) -3.91 (0.50) -2.64 (0.31) -1.34 (0.18) 0.30(0.11)
A519859A
o 23 1.16 (0.12) -2.68 (0.29) -1.83 (0.20) -0.34 (0.11) 1.49 (0.16)
(Initiative)
24 0.77 (0.11) -4.24 (0.63) -2.18 (0.34) -1.41 (0.24) 0.80 (0.17)
25 1.14 (0.11) -2.75(0.31) -1.60 (0.19) -0.30 (0.11) 1.21(0.14)
ANUAKA 26 1.08 (0.12) -3.55 (0.45) -2.12 (0.24) -0.81 (0.14) 0.72(0.12)
(Rationality) 27 1.11(0.11) -2.70 (0.31) -1.58 (0.19) -0.52 (0.12) 1.41(0.16)
28 0.87 (0.12) -4.13 (0.59) -2.68 (0.38) -1.69 (0.25) 0.34 (0.13)
29 1.18 (0.12) -2.62 (0.29) -1.71 (0.20) -0.50 (0.11) 0.92 (0.12)
Aulaning 30 0.71(0.10) -5.37 (0.86) -2.80 (0.42) -0.75 (0.20) 1.24(0.22)
(Generosity) 31 1.34 (0.13) -2.55(0.25) -1.59 (0.16) -0.61 (0.11) 1.07 (0.12)
32 0.87 (0.11) -3.94 (0.56) -2.24 (0.33) -1.06 (0.19) 0.46 (0.14)
LA 33 1.36 (0.12) -2.35(0.23) -1.31 (0.14) -0.26 (0.10) 1.44 (0.14)
AUTINLD
. - 34 1.20 (0.13) -3.30 (0.41) -2.26 (0.25) -1.40 (0.17) 0.04 (0.10)
PR
35 0.94 (0.11) -3.10 (0.39) -1.86 (0.25) -0.41 (0.13) 1.64 (0.21)
(Cooperates)
36 0.87 (0.11) -3.51(0.48) -2.11(0.31) -1.10 (0.20) 1.06 (0.17)
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- Y ANTNas
pazEnay - o a (SE) B, (sB) B, (sE) B, (sB) B. (SE)
Lf\](ﬂﬂ‘(ﬁ‘ﬁaﬁia 37 0.92 (0.10) -2.59 (0.32) -1.35 (0.20) 0.00 (0.13) 2.26 (0.27)
Inendans 38 1.05 (0.12) -3.41 (0.43) -2.56 (0.31) -0.97 (0.16) 0.56 (0.12)
(Good Attitude 39 0.98 (0.11) -2.98 (0.35) -1.38 (0.19) 0.48 (0.12) 2.33(0.26)
toward Science) 40 1.06 (0.12) -3.16 (0.39) -2.25(0.27) -1.25(0.17) 0.03 (0.11)

e A Ao Ansfiwesanudusiuvestediany, B fie Amnsfwes Threshold veq
SIAIMRBY LazAAUTgw U IndminemansdmiuiniseudssuAnwinauduly
audminveuauliiiiasiziisey Grade Response Model (GRM) = 0.9216

AT 1 Amsdiweianudusinvesdediaiy (Q) dA1egsening 0.58 fe 1.45 lngde
AManufifidmsfimesanudusingean fie dof 19 fidwviidy 1.45 uazdemauiifdmsdines
mudusiigadeded 8 fawintu 0.58 enananldindeauiifdmininesaudusiugini
fodu uansiilisrunaduungsnindedu Amnsifmesanudusin (@) vesdedamdau 40 4o
wuin Fefaudnngdcsrunasuntunas sniudesannded 5, 6 uaz 8 fasuaswun
drudofanudof 19 uay 33 fArsrw1asiuungs Inefinasifiansandsdl (Baker, 1985)

0.01-0.34 AU LUNGIN
0.35 - 0.64 AN UG

0.65 - 1.34 A181UATUNUIUNAS
1.35 - 1.69 AT IUUNES

1.70 Fuly A9IUIATIUNEN

dlefiansandimisfimes Threshold vesusiazsianisAimeu (B) wuii B, fAegsening -
5.37 1 -2.27, B, iA0gsening -3.82 fi1 -1.31, B, A0gszning -2.19 §i1 0.48 uay B, dAegsenin
0.03 &1 3.72 Inademnrunnveiia1 B, < B, < Bs < B, 813908131691 Q’ﬁﬁ@mé’ﬂwms 0 gaiilonia
LHONABUTIUNNTAINBUTEAU 5 11NN SI9NITAINOUTEAU 1, 2, 3 uay 4

Foyaitldanmsiinseinguinismevaussteasuuuunyinialagld GRM Model aunsn
nldiunmsiuvesderaulddaaudedu Tnensldnisuanddnisidensienisimeu (Category
Response Curve : CRC) wena1ni Thnsidensienisinevaiuisatiluduaaiionfleddu
ansauwmavasLuUiale (tem Information Curve : IIC)

Fregalfemadensenisineunasifeansaumaveuuia Mnfanuded 19 luwuuindn

Ingnransdnsutnissutulseudnenausuluaudsinnewauls
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seu “dunovauss” Ussanaiferay 18 flemaiiaiBennoudneulusedu “dudamen” Jesun
Yovay 39 flanafiazidennoudnoulusedu “fudnszuy” Uszanafesas 25 uazdlonadiay

v
o [
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Test Information and Measurement Error

0.27

1043 prEpURIS

Information

018

2 1 0 1 2
Scale Score

2 3 lasileiduansaunaveauuin
e Wuitu vineds induasaumavesniadile Wulse vinels ANUARIAAGELNINTTIU

a3 WeRarsanailsiduasaumavesuuinininermansdmiuindeusiseufne
pouulugudminmouaulanuin LLUU’E’@mmmiﬁmmiaumﬂquﬁaﬁmiﬁﬂlﬂsﬁﬁ’uﬁﬂﬁauﬁﬁm
ANUENNS0RgluYIT -3.00 §i9 1.00 Uaned MFIATIEETRAINNINKUUTRININeNMmansvatinE e
Fulsondnvineudy dmsutnseuluaudmiameowauld §ae Grade-Response Model (GRM)
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6) P wARs s EssA 7) Anuilvawa 8) Analandis 9) mnudwilediemde uaz10) landiiase
emans Selesrdsznavdenndasiuaatudaaiunisaeuingmansuasinalulad (2559) uaz
YnidevanevinuiesauseneuiIninenmansvesaanvudsasunsaeuinenmansuavinaluladluly
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N139599aUAMNIMTBLUUTATRINeAansamsutnSeudsenfnwneuduluaudmin
yeuauld Tuudazdunoudinsuiuugs ufladomauusdazde lusuneuvesnisfinnsanaunsg
Fadenlaedifurmasiuau 7 i deuflisiluneseddtunduiilildsodng wuirdamnuis
40 4o siuinaust Bsfidngendn 0.50 erFeuiisuiuinasilunisfiansananuaenndeswosdive
MeyauNa (2552) uandliifiuindodawiifideldadduduiinnuasnadostuesdusznouuay
wRnssuUEni Al ImamﬂLﬁﬁmﬂmiﬁ'Qﬁﬁalé’ﬁmumﬁ"dszﬂaULLaquﬁﬂiiuﬂﬁlﬁaﬂwﬁ’mw
wazfinasounauunian dwalidemaiuiiaiauianunsadaidenuiomluligdeisy
1 7 vidldvhnsesiaaey wdsnduiiseliuiuusludumesdemaumudusivesiidene

'
=

Fednlnguuziludiuvesnmsldniw nsdadailes nsldmdniligndes Weiideusuud

Seufesudidahlunaasdddiunguilalidaegne 91uau 90 au MNUUTNNRMTUIAIGIUIITIMUN

N

ilemsraaeutermausazdomunsausnsyninainGoungugauasnausnlivielsl Tneldisnaaey
T-test wuuwafia 25% flszdunrmdeiiufesas 95 wuih dodinmusasdedudan P-value < 05
fariunaeifismualy uandiidiuindedinimts 40 4o aunsansnserisinGeundugeuaznausld
wazfIduldimanuinunisdadonfimamauninauiisssisaty desdulssaniuoati
yosasBUIANUIEIAANLTBIssatuiniy 893 Jsegluinasings Fsaenadesiunisussutaei
Auies Tngds Marginal Maximum - Likelihood (MML) fenanuiieasiniu 0.9216 Faduluan
\nausifl Considine et al. (2005) Hiauoinasifiansananuifissiiveusuld Aofesfidnemiosous
0.7 $uly Faduuuutaatuianmnsairluldiugogsld Safaseldhluldfumedissium 675 au
iednaniiasziluaanisnevausstedeuuuunTaliaziuLINAgY 2 A1 Grade-Response
Model (GRM) sioly

2. HANIAUNNVBUUIRANINgAEnsHmTuinFeuliseufnwnauduluaudmin
weuauld Ineussendldnguinisnauauasdadaunuunyinig

ANNINTBILUUINIRINeFansEnsuTinGeuliseunwineusuluaudwminvisuauliniy
nguinmevaussdoasuiuuanalinziuuinnd 2 a1 fadunguifannsaesuieninuduiug
sewinenuannsaiflufiyaradunanisidenaeudedanu nsilsidunisnevausidoasuuans
Auduiusausdulunisdenneudnuuiazdelinsasgiuanuaunsavesnouwuuinlag
dadulalinguinisnevaussdadeunuunsialinzkuuuInndl 2 A1 Aagluiaa Grade-Response
Model (GRM) wuin diefinsanmsiiiwesenudusiu Sufouldiudnnaduun Ssiselddauuadn
193 Baker (1985) lnsfinausifiansandsdl 0.01 - 034 fdrd1unaduunsiiznn 0.35-0.64 feg1m9
F1uund 0.65 - 1.34 FAngrunasuuntiunans 1.35 - 1.69 ANSILITTUNGS Uazgandn 1.70 fia

o

S1uasuungen deisvanmnsosuundediniu 40 4o Aldaratueglusedusig 4 fail sedud
117w 3 4 sedutunans Suu 35 4o wazseRuge S1uau 2 do Feamdiuldindesanuii 40 4o
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MOUAUDITOADULUUATITLAAZUUUNINATT 2 A1 selulna Grade-Response Model (35n¥ nld,
2553; gy lveszila, 2555; qu3 filva, 2557) Fearnuadsnaneraiinuiainnsiifidolsinnig
adusuden Teglusuwmisiisheiu uazdanuuazdadonlunsasdodmnuelusduivindu vils
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