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ABSTRACT

The purposes of this research were 1) To construct and find out the quality of the
analytical thinking ability test on mathematics of Pratomsuksa 5 and 2)To formulate the
criteria of local norms for the analytical thinking ability test on Mathematics of Pratomsuksa
5. The samples used for this research were Pratomsuksa 5 students in the first semester of the
academic year 2013 under The Office of Mahasarakham Primary Education Service Area 2
was 557 students who were randomly selected by the multi-stage random Sampling
technique. The instrument used for the research was the analytical thinking ability Test on
mathematics “ The Number and The operation” of Pratomsuksa 5.The test was multiple
choice test.The construct and develop of a test was first 5 experts were used to preliminary
imvestigate construct-related validity evidence of a test. Using test with 45 items to a sample
of 102 students to investigate item’s quality for difficulty , discrimination and testing time.
Second using test with 36 items to a sample of 101 students to select and adjust items form
difficulty , discrimination ,then third using test with 30 items to a sample of 354 students to
analyze the quality of item for difficulty , discrimination and to analyze the quality of the test
for the coefficient of reliability and the construct validity by the means of Confirmatory
Factor Analysis (CFA). And to construct the criteria of local norms level in the standardized

form of normalized T-score



The research findings were as follow :

The analytical thinking ability test on mathematics of Pratornsuksa 5 has 30 items
consisted of acceptable quality with the value of difficulty was from 0.21 - 0.77,
the discrimination value ranged from 0.29 - 0.69, the reliability of the wholly test was equal
to .87, The construct validity was analyzed by the means of Confirmatory Factor Analysis
(CFA) by using Computer Program. The weight of 3 standard components 1)Analysis of
Elements 2)Analysis of Relationship and 3)Analysis of Principles were from 0.82-0.89 with
differential component weighed value from 0 in the statistical significance at .05 level. The
model has consistent empirical data by ( ,1’2 ) was at 338.03, the degree of freedom {df) was
327, none of the statistical significance at .05 (p-value = 0.33), Chi-square relation value
(¥ 2 jdf) was 1.03, the value’s Root Mean Square Error of Approximately (RMSEA) was at
0.01, the value’s Standard Root Mean Square Residual (SRMR) was at 0.04, the value’s
Goodness of Fit Index (GFI) was at 0.94, and the value’s Adjust Goodness of Fit Index
(AGFTI) was at 0.92. To construct the criteria of local norms level for analytical thinking
ability test on mathematics of Pratomsuksa 5 at school under The Office of Mahasarakham

Primary Education Service Area 2 in ranged of the normalized T~score from T19 to T69
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7) The Ennis - Weir Critical Thinking Essay Test
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Goodness of Fit Statistics
Degrees of Freedom = 24
Minirmum Fit Function Chi-Square = 109.46 (P = 0.00)
Normal Theory Weighte&i Least Squares Chi-Square = 105.99 (P = 0.00)
Estimated Non-centrality Parameter (NCP) = 81.99
90 Percent Confidence Interval for NCP = (1551.748 ; 1830.024)
Minimurmn Fit Function Value = 0.086
Population Discrepancy Function Value (FO) = 0.065
90 Percent Cenfidence Interval for FO = (0.042 ; 0.093)
Root Mean Square Error of Approximation (RMSEA) = 0.052
90 Percent Confidence Interval for RMSEA = (0042 ; 0.062)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.36
Expected Cross-Validation Index (ECVI) = 0.12
90 Percent Confidence Interval for ECVI = (0.095 ; 0.15)
ECVI for Saturated Model = 0.071
ECVI for Independence Madel = 8.76
Chi-Square for Independence Model with 231 Degrees of Freedom = 11070.50
Independence AIC = 11088.50
Model AIC = 147.9%
Saturated AIC = 90.00
Independence CAIC = 11143.80.
Model CAIC = 277.02
Saturated CAIC = 366.50
Normed Fit Index (NFI) = 0.99
Non-Normed Fit Index (NNF) = 0.99
Parsimony Normed Fit Index (PNF)) = 0,66
Comparative Fit Index (CFI) = 0,99
Incremental Fit Index (IF)) = 0,99
Redative Fit Index {RFI) = 0,99
Critical N {CN) = 498,10
Root Mean Sgquare Residual (RMR) = 0.028
Standardized RMR = 0.029
Goodness of Fit Index (GFI) = 0.98
Adjusted Goodness of Fit Index (AGFI) = 0,97
Parsimony Goodness of Fit Index (PGFI) = 0.52
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3. fimnfinesvesdinisnnmanioumderosoanslsznash
(Root Mean Square Error of Approximation : RMSEA) ldmae Elﬂﬁﬂilﬁg’lu Hy: 2, # Z(@)
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PGFI (Parsimony Goodness of Fit Index) Lﬂuﬁ%ﬁﬁuﬁﬂﬁﬁdlﬁ U
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7. AR NABANA DUTITUNNT (Relative Fit Index) Usznouday
A% NFI (Normed Fit Index) NNFI (Non-Normed Fit Index) PNFI (Parsimony Normed Fit
Index) CFI (Comparative Fit Index) 51'}:1L?Juﬁﬂfﬁfﬁ'uan'j'l'Imﬂaﬁﬁmmi'a%ﬁan?}ﬂdﬂmm
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8. CN (Critical N) ifludafifuansinavesnguiesaiiozsensuaydl
uaasAuaanndesues luaa ld uag CN A5HA131NAT1 200 (Diamantopoulos and
Siguaw. 2000)

0. dwilfanumeandoslugdanunmanton §i 3 &3 fie RMR,
Standardized Residual {18 Standardized RMR ﬁﬁﬁ

RMR (Root Mean Square Residual) ﬁ]mina%;aﬁummmmmmﬁau
STHIN T —X(0) ﬂ"lﬁi’lfi1ﬁ’aﬂuﬁmﬁﬂmﬁaﬁﬂﬂﬂﬁ’mﬁu%gaﬁaﬂizﬁhﬁu,csiﬂ'w RMR
%uagjﬁ'nmi'sﬂmaamsﬁ'ﬂeueméi'auﬂs dadaulsSmnamsTafidaiunn daudsuieiai
SenamsTanezildaundouns Residual Saidion'lal vildand 14aa ludhe faiuse
o1 lfinsaniwsumianuamanieusnasg iy (Standardized Residual) Failuuos
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27 63 1701 729 63.48030 63
26 60 1560 676 61.78489 | 62
25 58 1450 625 60.08949 60
24 56 1344 576 5839409 | 58
23 54 1242 529 56.69869 | 57
22 52 1144 434 55.00328 | 55
21 51 1071 441 53.30788 | 53
20 49 980 400 5161248 | 52
19 48 912 361 49.91708 | 50
18 47 846 324 4822167 | 48
17 45 765 289 46.52627 | 47
16 44 704 256 44.83087 | 45
15 43 645 225 43.13547 | 43
14 42 588 196 41.44007 | 41
13 40 520 169 39.74466 | 40
12 39 468 144 38.04926 38




154

TC
X Y 2 a4
- - XY X (rzuu T UnR A
(AzuuuAY) | @zuuu T Und) . v
Suud)
11 38 418 121 36.35386 | 36
10 36 360 100 34.65846 | 35
9 35 315 81 32.96305 | 33
8 33 264 64 3126765 | 31
7 32 224 49 29.57225 | 30
6 29 174 36 27.87685 | 28
5 27 135 25 26.18144 | 26
4 24 96 16 24.48604 | 24
3 20 60 9 2279064 | 23
2X=462 | XY=1279 | XY = 24,201 | %% =9.450

o y
UHN 4 MTVNUABUUY (Extrapolate) T 1Inf (T,)

msveenziun T Und (T,) vinnsuuuaou 2, 1 Tagldaums

L4 Vo &
WONSOl T, = 17704 + 1.695X 'l@waii
AZUUUAY T n@ (T
2 21.09524 21
1 19.39984 19
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v a
3

o H ' d d s & o
Mo zHinisnsuBdassaediedtinss ey senouiB adiudiv

SECOND ORDER CONFIRMATORY FACTOR

DA NI=30 NO=357 MA=CM

LA

Al A2 A3 A4 A5 A6 A7 AB A% Al0 A1l Al12 A13 Al4 Aib Bi6 Bl17 B18 B19
B20 C21 C22 C23 C24 C25 C26 C27 C28 €29 C30

KM

1.00

0.42 1.00

0.07 ©0.06 1.00

0.23 0.21 0.2% 1.0¢

0.25 0.28 0.14 0.43 1.00

0.13 0.16 0.23 0.26 0.28 1.00

0.15 0.15 0.29 0.3% 0.29 0.23 1.00

0.15 0.16 0.26 0.26 0.28 0.32 0.40 1.00

0.21 0.30 0.20 0©.34 0.32 0.28 0.32 0.38 1.00

0.1 0.17 0.18 0.39%9 0.31 0.27 ©.38 0.33 0.35 1.00

0.02 0.09 0.23 0.22 0.19 0.14 0.38 0.26 0.33 0.34 1.00

¢.13 0.11 0.08 0.28 0.27 0.19 9.23 0.25 0.36 0.29 0.33
1.00

0.23 0.27 0.15 0.18 0.20 0.20 0.15 0.27 0.23 0.29 0.28
0.38 1.00

0.16 0.26 0.06 0.21 0.24 0.15 0.20 0.14 0.26 0.26 0.29
0.38 0.34 1.00

0.22 0.33 0.04 0.11 0.22 0.19 0.09 0.18 0.24 0.21 0.18
0.22 0.29 0.36 1.00

0.28 0.23 0.19 0.09 0.12 0.08 0.28 0.18 0.23 0.19 0.25
0.28 0.28 0.26 0.32 1.00

0.22 0.33 0.07 0.14 0.18 0.15 0.13 0.21 0.26 0.12 ©0.21
.24 0.24 0.28 0.26 0.23 1.00

0.21 0.27 0.07 0.10 ©€.08 ©0.12 0.14 ©0.10 C.20 0.21 0.15
0.24 0.28 0.19 0.27 0.28 (.34 1.00

¢.23 0.25 -0.05 0.04 0.09 0.16 0.05 0.08 0.20 0.11 0.10
0.13 0.1% 0.24 0.30 0.22 0.38 0.36 1.00

0.20 0.2% 0©.02 0.06 0.14 0.17 0.07 0.08 0.24 0.10 0.09
0.10 0.17 0.28 0.22 0.20 0.41 0.21 0.35 1.00

0.16 0.31 0.06 0.13 0.17 0.16 0.21 0.10 0.20 0.17 0.11
0.21 0.14 0.24 0.18 0.22 0.22 0.21 0.17 0.37 1.00

0.20 0.31 0.18 0.17 0.23 0.17 0.18 0.27 0.23 0.16 0.25
0.10 0.27 0.23 0.25 0.25 0.30 0.14 0.16 0.28 0.29
1.00

0.31 0.36 0.14 0.31 0.27 0.22 0.32 0.21 0.32 0.35 0.21
C.22 0.27 0.33 0.29 0.34 0.29 0.23 0.26 0.26 0.32
0.34 1.00

¢.28 0.25 0.09 0.20 0.20 0.19 0.22 0.15 0.26 0.26 0.18
0.12 0.2¢ ©.17 0.18 0.28 0.29 0©.21 0.28 0.26 0.33
0.37 0.43 1.00

0.05 0.10 0.00 0.05 0.03 -0.02 0.08 0.07 0.05 0.03 0.12
0.00 0.01 0.05 0.01 0.01 0.10 0.03 0.00 0.02 0.03
0.08 0.08 -0.03 1.00

0.14 0.08 -0.02 0.01 0.C%9 0.09 0.00 0.05 0.09 -0.01 0.03
0.08 0.1z 0.11 0.12 0.10 0.12 0.00 0.13 0.07 0.19
0.10 0.12 0.06 0.19 1.00
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0.08 0.16 0.01 0.05 0©.07 0.08 0.07 0.06 0.09 0.04 0.02
0.0z 0.08 0.06 0.13 0.07 0©.03 0.09 0.08 0.06 (.03
0.19 0.08 0©.05 0.18 0.13 1.00

0.06 0.12 0.06 0.08 0.05 0.09 0.09 0.i1 0.05 0.01 0.00
0.07 0.10 0.12 0.16 0.17 0.18 0.08 0.18 0.06 0.08
¢.20 0.18 0.14 0.11 0.13 0.17 1.00

0.16 ©0.17 0.08 0.20 0.14 0.17 0.18 0.24 0.22 0.21 0.13
0.18 0.17 0.13 0.16 0.19 0.08 0.08 0.14 0.09 0.06
0.15 0.20 0.12 0.17 0.15 0.14 0.31 1.00

0.20 0.1¢ 0.10 0.09 0.13 0.08 0.14 0.13 0.0% 0©.19 0.C9
0.13 0.15 0.07 0.15 0.13 0.09 0.11 0.12 0.09 0.12
0.17 0.22 0.06 0.13 0.97 0.23 0.20 ©.37 1.00

5D

0.42 0.38 0.47 0.48 0.44 0.46 0.49 0.48 0.46 0.49 0.49
0.47 0.42 0.46 0.43 0.48 0.44 0.42 0.40 0.39 0.40
0.42 0.45 0.40 0.48 0.50 0.49% (.46 0.45 0.41

MO NY=30 NE=3 NK=1 LY=FU,FI GA=FU,FR PH=ST,FR PS=8Y,FI TE=FU, FI
FR PS(1,1) PS(2,2) PS(3,3)

VA 1.00 LY(1,1) LY(l6,2) LY(21,3)

FR LY (2,1) ©LY(3,1) ©LY(4,1) LY(5,1) LY(6,1) LY(7,1) LY(8,1)

FR LY (9,1) LY{10,1) LY(11,1) LY(12,1) LY({13,1) LY(14,1) LY(15,1)
FR LY (17,2) LY (18,2) LY(19,2) LY(20,2) LY(22,3) LY(23,3) LY{24,3)
FR LY (25,3) LY(26,3) LY(27,3} LY(28,3) LY{(29,3) LY(30,3)

FR TE(1,1) TE(Z2,2) TE(3,3) TE(4,4) TE(5,5) TE{6,6) TE(7,7) TE(S,8)
FR TE(%2,9) TE(10,10)TE(11,11) TE(12,12) TE{13,13) TE(14,14)

FR TE (15,15} TE(16,16) TE(17,17) TE(18,18)TE(19,19) TE(20,20)

FR TE(21,21) TE(22,22) TE(23,23) TE(24,24) TE(25,25) TE{(26,26)

FR TE(27,27) TE(28,28) TE(29,29) TE(30,30)TE(S,4) TE(10,5) TE(Z2,1)
FR TE(30,29) TE(2,1) TE(5,4) TE(15,4) TE(8,7) TE(11,7) TE(13,7)
FR TE(15,7) TE(14,8) TE(15,14) TE(21,20) TE(26,25) TE{29,28)

FR TE(30,27)TE(4,3) TE(7,4) TE(1l1l,1) TE(14,12) TE(13,9) TE{16,7)
FR TE(17,10) TE(22,12) TE(22,8) TE{28,10) TE(17,16) TE(20,17)

FR TE(20,18) TE(25,24) TE(26,21) TE(30,24)TE{27,25) TE(29,25)

FR TE(30,28) TE(11,2) TE(10,4) TE(11,6) TE(12,2) TE(15,2)

FR TE{16,1) TE(16,6) TE(19,3) TE(21,2) TE(13,12) TE{22,10)

FR TE(29,8) TE(18,13)TE(19,18) TE(20,16) TE(20,19) TE(29,21)

FR TE(27,22) TE(27,26) TE(29,28)TE(6,3) TE(8,6) TE(10,2) TE{12,3)
FR TE(16,4) TE{24,1) TE(30,1) TE(9,8) TE(10,7) TE(21,7) TE(24,12)
FR TE(22,7) TE(28,11) TE(16,15) TE(20,14) TE(26,18)TE(28,17)

FR TE(29,17) TE(23,22) TE(28,27)

LE

ELE REL PRI

LK

Thinking

PATH DIAGRAM

QU SE TV EF S5 8C MI RS FS ND=2 AD=CFF
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Hams IR Innshenlsrneudsdiuiu ansacey
amnfissnsuBslnssataveswumaney
(mmzt'nuﬁﬁ‘lﬁﬁuu)
ﬂamﬁzmwﬁﬂ'ﬁwﬁ‘m‘ﬂumimqfnz—rmjﬁumaaﬂﬂﬁawaaimﬂaﬁ'wiimgﬁﬁmﬂix%'ﬂﬁ
Goodness of Fit Statistics
Degrees of Freedom = 327
Minimum Fit Function Chi-Square = 339.30 (P =0.31)

Normal Theory Weighted Least Squares Chi-Square = 338.03 (P = 0.33)
Estimated Non-centrality Parameter (NCP) = 11.03
90 Percent Confidence Interval for NCP = (0.0 ; 58.75)

Minimum Fit Function Value = 0.95
Population Discrepancy Function Value (FQ) = 0.031
90 Percent Confidence Interval for FO = (0.0 ; 0.17)

Root Mean Square Error of Approximation (RMSEA) = 0.0097
90 Percent Confidence Interval for RMSEA = (0.0 ;:0.022)

P-Value for Test of Close Fit (RMSEA < 0.05) = 1.00
Expected Cross-Validation Index (ECVI) = 1.72
90 Percent Confidence Interval for ECVI = (1.69 ; 1.86)

ECVI for Saturated Model = 2.61
ECVI for Independence Model = 18.24
Chi-Square for Independence Model with 435 Degrees of Freedom = 6432.99
Independence AIC = 6492.99
Model AIC = 614.03
Saturated AIC = 930.00

Independence CAIC = 6639.32
Model CAIC = 1287.16
Saturated CAIC = 3198.15
Normed Fit Index (NFL} = 0.95
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Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.71
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.93
Critical N (CN) = 409.59
Root Mean Square Residual (RMR) = 0.0088
Standardized RMR = 0.045
Goodness of Fit Index (GFI) = 0.94
Adjusted Goodness of Fit Index (AGFI) = (.92

Parsimony Goodness of Fit Index (PGFI) = 0.66



MANUIN D
- v (7] o s d
- guensliuuunaseuiaanuannsalunsaadns iz
A Y J oy o = g
aEmIsauInMamIans szauruilssondnuili 5
o ~ d
- HHUNATBUVIAANNENITAIUNSAA IATIZY

Ay A d o\ Mo = a4y e
MITMITBUIAUAMTNT SzAUTHUszaNAnEN 5



i61

o a s <
genslfnuumaneuTanimenselumsaainsg

mszmsGauindiamans szdutudssoufnnils s

WREs1Id 1AM

tnaTdszneudngnfinyt
&
1599
miﬁ’mu1ummﬂaau"fﬂmmmmm“lumiﬁﬂ?miwﬁ

mzmsBuuiadiamans seduulszournuilf s

VeunaInede NMINeNST T gurasa

W.A. 2558



162

N

a = e o d
wuunereuianNuaIn lumsAadinseResynistouiadinmend

]
=3

v 2 o R B Q
szauvulszoudneali 5 Auununagey Aededudioldiannuansalunisaa

g o

a o = ¢ o o o A Z - e = o
ANTEY VTSN UITAUAAITAT ﬁ1ﬁ5ﬂuﬂkiﬂu°ﬂuﬂ‘izﬂuﬁﬂ‘mﬂ1ﬂ 5 GLHTNL‘JEJ‘LWI

ap

Fandninnuuaftufinsanealszouioe uniasanw w2 Fanseuiiunisaey
astinszuIumsiideusiounts weliditaulRuansnuansngsganield
Foulwuazaammsalidvaiy ﬁ'&‘f}"ué’ﬁuﬁumiﬁﬂué‘faaﬁwﬂﬁﬁﬂmuazﬂﬁﬁﬁmnm
%umﬁ‘szyllﬂuﬂﬁaﬂﬁuﬁ weldwamsmauussginguszeasd dufudaiuwumaneoy
SurneswnzBoadofuuumagensanuaunge lumsiainssy §oi

1. ANUNNEveIMIAaImIIE

2. dnvuzvesuuuvareulaanueize lunsheding e

3. inuailn@ vesnguuunymse lunsaaans 1w

4. Feduilumsoon

4.1 BUUTIEBUHRNTNATOY

4.2 (RAUAINUDLUNATOU

ANHINYUDINTAAIATIZH

d - g
MSANUATIZH (Analytical Thinking) nneds anuausalumsiasiuun
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