U U

L) dq’ d Aa a A J
DIFTNEUUN ’J‘ﬂ?ﬂ!!ﬁ%!ﬂm"nﬂ]’i‘].l’i?.imu‘i]ﬂil‘nﬂ1ﬂ1ﬁﬂ‘i

VBIHNIFTIUITAVTUNFENANBINDUAY DINTAHINA

a v d
HINPAA Ul”lfﬁl‘l/‘luﬁf!a

a a o2 & 1 & = @ =2 v A

TVIEJTIJWUTJHL‘]JUZ‘T'JH‘I’THQ"Uﬂﬁfﬂiﬂﬂﬁ1&5]1111’?ﬁﬂq@iﬂ%@mTﬁﬂHTﬁTﬁ@iNﬁTﬂﬂ!“ﬂ@

a @ a a 4 a @ @ a
ll"UU\?'J‘]ﬂﬂWi'Jﬂ!Lﬁ%ﬂi&iJuNﬂﬂ']iﬁﬂ‘kﬂ ﬁT’U']'J%'IﬁﬂH'IﬁWﬁGIi 3J°I’i'l')‘1/]ﬂ']ﬁfltjiellﬂflﬁiﬁu']‘ﬁi']“lf

N.f. 2559



The Development of Indicators and Criteria for Evaluation of Scientific Mind

of Lower Secondary Students in Phuket Province

Mrs. Chalida Chaipunkul

A Thesis Submitted in Partial Fulfillment of the Requirement for
the Degree of Master of Education in Educational Evaluation
School of Educational Studies
Sukhothai Thammathirat Open University
2016



o [

@ a [ o { d a a = o o
mi’fa‘mmﬁwuﬁ MITNAIU 'ﬁf mmxmmmmsﬂmuui}mwﬂﬁmms‘umuﬂﬁﬂu

@ " @ = Y [ @

TLAUTUNTHUANH INDUAY %Q‘H’Jﬂglﬁﬁ

L4

Youazumana  wnsaa lseriuina

q

HYHIB M3iauazlsziiunansfAnm,
4 = [ o =
CRUREL A Anueans UMY 15T
Jci 91 4 ad
pwsenlSom 1. AWM EATINGG A5, AN 1 uns
2. 4o ans 19136 a3, 742301 danszInn

a a o Yo =] Y ' £ =
INTTUNUDIU ‘lﬂiﬂﬂ'ﬂﬂlﬂu‘UﬂUlﬂﬁJuﬁ')u‘”uQ“llﬂ\?ﬂ']'iﬂﬂﬁ]

amunangasszAuTyan In o dun 28 aaiay 2558

a ) o
AUEATTIUNITADUINUIUNUT

NITUNIT

A—] "~
O- C/of/ Us51UnITNMT

Aoar w7 EEITaRE

T L4 w d o
(B ans19158 A3, 99580 $AnszInn)

0(}/0//“/“’ 07)’)’0'\/-—3 525 UnNTTUMTUUNARNH IZ\

(FARTITO A5, A31550 AINNA) i



4
v A o J

4 A a J o A a A 4 o
%m‘nﬂmwuﬁ ﬂ'lﬁWGJJl!WI'JGB'JﬂLLa3Lﬂﬂ!“V]ﬂWi“]Jﬁ%HJu%GI'J‘V]EJ'Iﬁ'IﬁﬂﬁGUfNHﬂGEJH

=

Y
v v W o o <3
SEAUTUITONANINOUAY DI TAINA
Vv a v J LY = = v a
4398 wraa lyenusna sHaunpAny 2552500643 Yeyay AnIAdasuMIfaIde
a d H ] J a
(Msdszumsnyg) ersaiilEne (1) femaas1915d as. uail o uns

1 4 [ d @
(2) A¥emaas191358 a3, d9asal JanszInn Umsdnw 2559

[ s A v a Aa 4

Y
Uiagiszaaniiie 1) Wau1a3IaIaIneImanivedinisou

=he

9
N1339YAI

9
[ % v

IEAVYU ‘ﬁﬂﬂﬁﬂ‘kﬂ@]@u

Q
&

[ [

o 4 A Aa A 4 @
U WHIAHINA 2) WU UNUNMTUTTUTAINOMNEATYRIINIT oY

v 3

9
[ % v [ [

$ﬂﬂ‘ﬁuhﬁﬂﬂﬁﬂﬂ1@]ﬂu@]u WHIANNA 1AL 3) G]i’)‘ﬂﬁ'@‘llﬂ’ﬂlllﬁﬂﬂgﬁhﬂl@ﬂlﬂm“ﬁ’ﬂ"ﬁﬂimﬁu

U
v

a a @ v v W o o <
ﬂﬁjﬂﬂ']ﬁ']ﬁﬁ%’ GIJ@QUﬂGfJuﬁgﬂu‘b’uﬂ‘ﬁﬂuﬁﬂyqﬁ@uﬁu WHIAHINA

N
&

= Y

1 % ] A:; Y a o A = [ 2’/ o =}
nqual0819N 19 1un15998 v WniFoussausulseuanyInoudululsaFou

¥ @ o W dy A = ) = [ Y] < = = o
AINATIUNNMVAWUNNTANYINITUTINANH 1UA 14 IIHIAHINA UnsANYI 2558 21U

A 9 1 ] g‘/ d‘ A l-ﬂ' Y a o 9 ' v A
520 AU TﬂfJLa@ﬂiﬂﬂ’)ﬂﬂ?iﬁjﬂllﬂﬂl!’ﬂﬂ%’u inSeauenlelunisive "l,ﬂllﬂ HYPYIAIA
Aa s R I 1 o a J Y 9 Aa ' 4 Aa
Mmemans suduuaslszunum 5 szau msazmwmaga% M5 AATIZHOIAYTLNOVITY

A o
JUIU
o o 2 = o o

ao J 4 a a A o dy
Nﬁﬂ'l‘i’)ﬂﬂﬂi'lﬂa’ﬂ ) m%’;mmﬂmmamﬁwmuwuu 28 ANTIA ATDUAYN

4 ] ] ' = 9 o 2o 9 <
ﬂﬁﬂ‘ﬂigﬂ@‘ﬂ 4 11U lJlml,ﬂ AITNNLINAND ﬂi$ﬂ’ﬂ’ﬂ@’38 11 3% AINUBDYINIDYININU

(% v J =

% yw dy 4 o I
sznauaie 5 @130 anulendie Usenoudie 4 d1379 anudodaduazilailunais

(Z @ [ a a 4

v
WI5UIBETOUADUNOUAAT U] ﬂi%ﬂ@ﬂﬁ}ﬂ]ﬂ 8 AIFIA luAan15IAININGINAATUD

Y 9
v A 9 v v @

nieuiadenndessudeyaidalizsny thmineadiszneuvesdadian 28 Aadauiu
vanuazifediAyneadanszay .05 anuiissvetesnlszneuiiaiasning 0.82 54 0.94
() aznungadadvilsziduininnmansia iy 85 azuuu uaz (3) namimsdszdu
IadnemaasveniniFeulianurnzay Tasiainnyluazaanusunzminy 85.13

1AL 82.22 ANAIAL

(3 [

Y
Mmman d¥da asimsdsadu InInemans Tseudnm



Thesis title:  The Development of Indicators and Criteria for Evaluation of
Scientific Mind of Lower Secondary Students in Phuket Province

Researcher: Mrs. Chalida Chaipunkul; ID: 2552500643,;

Degree: Master of Education (Educational Evaluation);

Thesis advisors: (1) Dr. Nalinee Na Nakorn, Assistant Professor;

(2) Dr. Sungworn Ngudgratoke, Assistant Professor; Academic year: 2016

Abstract

The purposes of this research were (1) to develop indicators of scientific
mind of lower secondary students in Phuket province; (2) to develop evaluation criteria
of scientific mind of lower secondary students in Phuket province; and (3) to verify
appropriateness of evaluation criteria of scientific mind of lower secondary students in
Phuket province.

The research sample consisted of 520 lower secondary students in schools
under the Secondary Education Service Area Office 14 in Phuket province during the
2015 academic year, obtained by stratified random sampling. The tool being used for
this research was a scale for assessment of scientific mind, which was a 5-scale rating
questionnaire. The statistical procedure for data analysis was the confirmatory factor
analysis.

The research results showed that (1) the developed indicators of scientific
mind consisted of 28 indicators covering 4 factors as follows: rationality, with 11
indicators; curiosity, with 5 indicators; open-mindedness, with 4 indicators; honesty
and suspended judgment, with 8 indicators; the measurement model of student’s
scientific mind was consistent with empirical data; the factor weightings of all 28
indicators showed positive values and were significant at the .05 level; and the
reliability coefficients of the factors ranged from .82 to .94; (2) The cut-off score for
evaluation of scientific mind was the score of 85; and (3) Evaluation criteria of student’s
scientific mind were appropriate, with sensitivity index and specificity index of 85.13
and 82.22, respectively.

Keywords: Indicator, Evaluation criteria, Scientific mind, Secondary education
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**_ Correlation is significant at the 0.01 level (2-tailed).
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Degrees of Freedom

Minimum Fit Function Chi-Square

Normal Theory Weighted Least Squares Chi-Square
Estimated Non-centrality Parameter (NCP)

90 Percent Confidence Interval for NCP

Minimum Fit Function Value

Population Discrepancy Function Value (FO)

90 Percent Confidence Interval for FO

Root Mean Square Error of Approximation (RMSEA)
90 Percent Confidence Interval for RMSEA
P-Value for Test of Close Fit (RMSEA < 0.05)
Expected Cross-Validation Index (ECVI)

90 Percent Confidence Interval for ECVI

ECVI for Saturated Model

ECVI for Independence Model

Chi-Square for Independence Model with 253 Degrees of Freedom

Independence AIC

Model AIC

Saturated AIC

Independence CAIC

Model CAIC

Saturated CAIC

Normed Fit Index (NFI)
Non-Normed Fit Index (NNFI)
Parsimony Normed Fit Index (PNFI)
Comparative Fit Index (CFI)
Incremental Fit Index (IFI)

Relative Fit Index (RFI)

Critical N (CN)

Root Mean Square Residual (RMR)
Standardized RMR

Goodness of Fit Index (GFI)
Adjusted Goodness of Fit Index (AGFI)

Parsimony Goodness of Fit Index (PGFI)

=224

=574.09 (P =0.0)
=573.36 (P =0.0)
=349.36
=(282.50; 423.89)
=1.11

=0.67
=(0.54,0.82)
=0.055

=(0.049 ; 0.060)
=0.075

=131

=(1.18 ; 1.45)
=1.06

=78.75
=40827.75
=40873.75
=677.36
=552.00
=40994.58
=950.56
=2002.06
=0.99

=0.99

=0.87

=0.99

=0.99

=0.98

=250.66
=0.034

=0.029

=0.91

=0.89

=0.74
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