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EFFECT OF CLEAR SILICONE MATRIX THINKNESS ON MICROHARDNESS OF
COMPOSITE PROVISIONAL RESTORATION

AN ABSTRACT
BY
APICHARD LEENANURKSA

Presented in Partial Fulfillment of the Requirements
of the Master of Science in Dentistry at

Srinakharinwirot University



Apichard leenanuruksa. (2012) Effect of Clear Silicone Matrix Thickness on Microhardness
of Composite Provisional Restoration. Master thesis, M.S. (Dentistry). Bangkok.

Graduate School, Srinakharinwirot University. Advisor Committee. PHD Mali palanuvet.

The propose of this study was to investigate the effect of the clear silicon matrix
thickness on knoop microhardness of duo-cure composite resin temporary crowns and bridges.
The experiment was divided into 2 parts, with the first to be tested by the factor of the distance
of the tip of the tube fiber optic to the surface material being 6.0 mm, while the second was be
tested by the factor of the distance of the tube fiber optic to the surface material being equal to
the thickness of the clear silicone. The samples were divided into four groups according to the
thickness of clear silicone: no silicone, 2.0 mm silicone, 4.0 mm silicone and 6.0 mm silicone.
The Knoop hardness number was compare with the mirohardness tester in each sample at a
depth of 0.25, 2.0, 4.0 and 6.0 mm. with a load of 25 g. for 10 seconds. The test results were
analyzed with descriptive statistics, a two-way analysis of variance and a Man Whitney U test.
The results showed that when controlled by the first experiment, the thickness of the clear
silicone did not statistically significantly (p=0.05) affect the knoop hardness number of the
material at the material depths of 2.0,4.0 and 6.0 mm. When controlled by the second
experiment the thickness of the clear silicone did not statistically significantly (p=0.05) affect the

knoop hardness number of the material at the material depth of 2.0 mm.
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Bis-acryl composites Bis Jet Lang Dental, Wheeling, IlI

(Auto-polymerized) Integrity L.D. Caulk, Milford, Del
Luxatemp Zenith/DMG, Englewood, NJ
Protemp I ESPE, Plymouth Meeting, Pa
Protemp Garant ESPE, Plymouth Meeting, Pa
Provitec GC America, Alsip, llI
SmarTemp Parkell, Farmington, NY
Temphase Kerr Dental, Orange, Calif
Turbo Temp Danville Materials, Calif
Ultra Trim Harry J. Bosworth, Skokie, I

Bis-acryl composite Iso Temp 3M Dental, St. Paul, Minn

(Dual-polymerized) Luxatemp Solar Zenith/DMG, Englewood, NJ
Luxa-Flow Zenith/ DMG, Englewood, NJ
Provipont DC Ivoclar/Vivadent, Amherst, NY

Urethane dimethacrylate composite  Triad Dentsply Int, York, Pa

(Visible light-polymerized)

11 Burns DR, Beck DA, Nelson SK. A review of selected dental literature on contemporary
provisional fixed prosthodontic treatment: Report of the Committee on Research in Fixed
Prosthodontics of the Academy of Fixed Prosthodontics. J Prosthet Dent

2003;90(5):474-97
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100 (HAdLNAT) nMdpANNIeRanu LYl (Hadiums) Hauuuyd (KNH)  31msgnu
NA* 0.25 18.65 0.86
2.00 14.06 0.93
4.00 10.57 0.84
6.00 8.27 0.86
2.00 0.25 14.66 0.88
2.00 10.31 0.85
4.00 7.62 0.82
6.00 4.60 0.71
4.00 0.25 13.03 0.92
2.00 9.70 0.89
4.00 6.53 0.47
6.00 3.89 0.47
6.00 0.25 11.08 1.09
2.00 8.19 0.82
4.00 6.53 0.81
6.00 3.80 0.50

*NA unuan nn il lgzalauaialasananunuiaasdalnuainlan 0.00 AaaLuns
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NA* 0.25 18.65 100
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4.00 10.57 56
6.00 8.27 44
2.00 0.25 14.66 78
2.00 10.31 55
4.00 7.62 40
6.00 4.60 24
4.00 0.25 13.03 69
2.00 9.70 51
4.00 6.53 35
6.00 3.89 20
6.00 0.25 11.08 59
2.00 8.19 43
4.00 6.53 35
6.00 3.80 20
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LAAINITN mm@umimzmmmfﬁmﬂm AeIAnA Kolmogorov-Smirnov

knh

Kolmogorov-Smirnov(a)

Statistic

Df

Sig.

.060

192

.085

a Lilliefors Significance Correction

LAANNIINAZALAINNIUNAUIAIAINLLITTUAN4TH Levene's Test

F

df1

df2

Sig.

1.311

15

176

.200
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Tests of Between-Subjects Effects

Dependent Variable: knh

Type Il Sum of Mean
Squares df Square F Sig.
Corrected Model 3123.704(a) 15 208.247 310.476 .000
Intercept 17229.909 1 17229.909 | 25688.143 .000
com 2233.603 3 744.534 1110.030 .000
sili 836.179 3 278.726 415.554 .000
sili * com 53.922 9 5.991 8.932 .000
Error 118.049 176 671
Total 20471.662 192
Corrected Total 3241.753 191

a R Squared = .964 (Adjusted R Squared = .960)
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WAT 6.00 Haalums Tuan 1w luidalau

knh

Between Groups
Within Groups

Total

ANOVA
Sum of
Squares df Mean Square F Sig.
735.187 3 245.062 317.592 .000
33.952 44 172
769.138 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD

.25 2.00
4.00

6.00
2.00 .25
4.00
6.00
4.00 .25
2.00
6.00
6.00 .25
2.00
4.00

Mean
Difference (I-

J) Std. Error Sig. 95% Confidence Interval
Upper

Lower Bound Bound Lower Bound | Upper Bound | Lower Bound
4.59000(*) .35861 .000 3.6325 5.5475
8.07833(*) .35861 .000 7.1208 9.0358
10.38000(*) .35861 .000 9.4225 11.3375
-4.59000(*) .35861 .000 -5.5475 -3.6325
3.48833(*) .35861 .000 2.5308 4.4458
5.79000(*) .35861 .000 4.8325 6.7475
-8.07833(*) .357861 .000 -9.0358 -7.1208
-3.48833(*%) .35861 .000 -4.4458 -2.5308
2.30167(*) .35861 .000 1.3442 3.2592
-10.38000(*) .35861 .000 -11.3375 -9.4225
-5.79000(*) .35861 .000 -6.7475 -4.8325
-2.30167(*) .35861 .000 -3.2592 -1.3442

* The mean difference is significant at the .05 level.




Homogeneous Subsets

knh

Tukey HSD
Subset for alpha = .05
com 2 3 4 1
6.00 12 8.2775
4.00 12 10.5792
2.00 12 14.0675
.25 12 18.6575
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 655.013 3 218.338 321.077 .000
Within Groups 29.921 44 .680
Total 684.934 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
J) Std. Error Sig. 95% Confidence Interval
Upper

Lower Bound Bound Lower Bound | Upper Bound | Lower Bound
.25 2.00 4.34417(*) .33665 .000 3.4453 5.2430
4.00 7.03667(*) .33665 .000 6.1378 7.9355
6.00 10.05167(*) .33665 .000 9.1528 10.9505
2.00 .25 -4.34417(*%) .33665 .000 -5.2430 -3.4453
4.00 2.69250(*) .33665 .000 1.7936 3.5914
6.00 5.70750(*) .33665 .000 4.8086 6.6064
4.00 .25 -7.08667(*) .337665 .000 -7.9355 -6.1378
2.00 -2.69250(*%) .33665 .000 -3.5914 -1.7936
6.00 3.01500(*) .33665 .000 2.1161 3.9139
6.00 .25 -10.05167(*) .33665 .000 -10.9505 -9.1528
2.00 -5.70750(*) .33665 .000 -6.6064 -4.8086
4.00 -3.01500(*) .33665 .000 -3.9139 -2.1161

* The mean difference is significant at the .05 level.



Homogeneous Subsets

knh
Tukey HSD
N Subset for alpha = .05
com 1 2 3 4 1
6.00 12 4.6092
4.00 12 7.6242
2.00 12 10.3167
.25 12 14.6608
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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Faawes luannnlddalauaiialamanumun 4.00 Raawandluinsaluy

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 563.107 3 187.702 355.765 .000
Within Groups 23.215 44 .528
Total 586.321 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
0 0 J) Std. Error Sig. 95% Contidence Interval
Upper Lower Lower
Lower Bound Bound Bound Upper Bound | Bound
.25 2.00 3.33083(*) .296564 .000 2.56391 4.1226
4.00 6.50000(*) .29654 .000 5.7082 7.2918
6.00 9.14167(*) .29654 .000 8.3499 9.9334
2.00 .25 -3.33083(*%) .29654 .000 -4.1226 | -2.5391
4.00 3.16917(*) .29,6574 .000 2.3774 3.9609
6.00 5.81083(*) .29654 .000 5.0191 6.6026
4.00 .25 -6.50000(*) .29654 .000 -7.2918 | -5.7082
2.00 -3.16917(*%) .29654 .000 -3.9609 | -2.3774
6.00 2.64167(*) .29654 .000 1.8499 3.4334
6.00 .25 -9.14167(*) .29654 .000 -9.9334 | -8.3499
2.00 -5.81083(*) .29654 .000 -6.6026 | -5.0191
4.00 -2.64167(%) .29654 .000 -3.4334 | -1.8499

* The mean difference is significant at the .05 level.



Homogeneous Subsets

knh
Tukey HSD
Subset for alpha = .05
com 2 3 4 1
6.00 12 3.8908
4.00 12 6.5325
2.00 12 9.7017
.25 12 13.0325
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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nanFeumauANNLiNRaLULYLNsTAUANANTR9IARATaLIRWTIATI 71 0.25, 2.00, 4.00 UAY

6.00 Raams luan 1w lddalauaiialamauyun 6.00 Raamasdlulpsaiuy

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 334.218 3 111.406 158.317 .000
Within Groups 30.962 44 .704
Total 365.180 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
(J) com J) Std. Error Sig. 95% Confidence Interval
Upper Lower Lower
Lower Bound Bound Bound Upper Bound Bound
.25 2.00 2.88833(*) .34246 .000 1.9740 3.8027
4.00 4.55083(*) .34246 .000 3.6365 5.4652
6.00 7.27500(*) .34246 .000 6.3606 8.1894
2.00 .25 -2.88833(*) .34246 .000 -3.8027 -1.9740
4.00 1.66250(*) .34246 .000 .7481 2.5769
6.00 4.38667(*%) .34246 .000 3.4723 5.3010
4.00 .25 -4.55083(*) .34246 .000 -5.4652 -3.6365
2.00 -1.66250(*) .34246 .000 -2.5769 -.7481
6.00 2.72417(*) .34246 .000 1.8098 3.6385
6.00 .25 -7.27500(*) .34246 .000 -8.1894 -6.3606
2.00 -4.38667(*) .34246 .000 -5.3010 -3.4723
4.00 -2.72417(*%) .34246 .000 -3.6385 -1.8098

* The mean difference is significant at the .05 level.



Homogeneous Subsets

knh

Tukey HSD
Subset for alpha = .05
com 2 3 4 1
6.00 12 3.8083
4.00 12 6.5325
2.00 12 8.1950
.25 12 11.0833
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanFeumauAuwiaianuuyaenguietTwsentaaaalausialadulasauuy 7
FEAUAIINYIUN 0.00, 2.00, 4.00 uaz 6.00 HadmnstnadnnsziuaNanTesianasauiudonsin

0.25 LAALNAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 372.694 3 124.231 138.673 .000
Within Groups 39.418 44 .896
Total 412.111 47

Mulitiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
(D sili - () sili D) Std. Error Sig. 959 Confidence Interval
Upper
Lower Bound Bound Lower Bound | Upper Bound | Lower Bound
.00 2.00 3.99667(*) .38641 .000 2.9650 5.0284
4.00 5.62500(*) .38641 .000 4.5933 6.6567
6.00 7.57417(*) .38641 .000 6.5425 8.6059
2.00 .00 -3.99667(%) .38641 .000 -5.0284 -2.9650
4.00 1.62833(*) .38641 .001 .5966 2.6600
6.00 3.57750(*) .38641 .000 2.5458 4.6092
4.00 .00 -5.62500(*) .38641 .000 -6.6567 -4.5933
2.00 -1.62833(*) .38641 .001 -2.6600 -.5966
6.00 1.94917(*) .38641 .000 9175 2.9809
6.00 .00 -7.57417(*%) .38641 .000 -8.6059 -6.5425
2.00 -3.57750(*) .38641 .000 -4.6092 -2.5458
4.00 -1.94917(*) .38641 .000 -2.9809 -.9175

* The mean difference is significant at the .05 level.



Homogeneous Subsets

knh

Tukey HSD
Subset for alpha = .05
sili 2 3 4 1
6.00 12 11.0833
4.00 12 13.0325
2.00 12 14.6608
.00 12 18.6575
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanFeumauAuwiaianuuyaenguietTwsentaaaalausialadulasauuy 7

LALIAYINUUN 0.00, 2.00, 4.00 uaz 6.00 FadwaslaednnszaAlANANTasianATaLRuTaATIY

2.00 HAALNAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 224.296 3 74.765 96.340 .000
Within Groups 34.147 44 7176
Total 258.442 47

Mulitiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean Difference
(D sili - (J) sili (I-J) Std. Error Sig. 95% Confidence Interval
Upper
Lower Bound Bound | Lower Bound | Upper Bound | Lower Bound
.00 2.00 3.75083(*) .35964 .000 2.7906 4.7111
4.00 4.36583(*) .35964 .000 3.4056 5.3261
6.00 5.87250(*) .35964 .000 4.9123 6.8327
2.00 .00 -3.75083(*) .35964 .000 -4.7111 -2.7906
4.00 .61500 .35964 .331 -.3452 1.5752
6.00 2.12167(*) .35964 .000 1.1614 3.0819
4.00 .00 -4.36583(*%) .356964 .000 -5.3261 -3.4056
2.00 -.61500 .35964 .331 -1.56752 .3452
6.00 1.50667(*) .35964 .001 .5464 2.4669
6.00 .00 -5.87250(*) .35964 .000 -6.8327 -4.9123
2.00 -2.12167(*%) .35964 .000 -3.0819 -1.1614
4.00 -1.50667(*) .35964 .001 -2.4669 -.5464

* The mean difference is significant at the .05 level.




Homogeneous Subsets
knh

Tukey HSD
Subset for alpha = .05
sili 2 3 1
6.00 12 8.1950
4.00 12 9.7017
2.00 12 10.3167
.00 12 14.0675
Sig. 1.000 .331 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanFeumauAuwiaianuuyaenguietTwsentaaaalausialadulasauuy 7
FEAUAIINYIUN 0.00, 2.00, 4.00 uaz 6.00 HadmnstnadnnsziuaNanTesianasauiudonsin

4.00 NaALNAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 131.600 3 43.867 76.334 .000
Within Groups 25.285 44 .575
Total 156.885 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
(D sili - (J) sili J) Std. Error Sig. 95% Confidence Interval
Upper
Lower Bound Bound Lower Bound | Upper Bound | Lower Bound
.00 2.00 2.95500(*) .30948 .000 2.1287 3.7813
4.00 4.04667(*) .30948 .000 3.2204 4.8730
6.00 4.04667(*) .30948 .000 3.2204 4.8730
2.00 .00 -2.95500(*) .30948 .000 -3.7813 -2.1287
4.00 1.09167(*) .30948 .005 .2654 1.9180
6.00 1.09167(*) .30948 .005 .2654 1.9180
4.00 .00 -4.04667(%) .30948 .000 -4.8730 -3.2204
2.00 -1.09167(*) .30948 .005 -1.9180 -.2654
6.00 .00000 .30948 1.000 -.8263 .8263
6.00 .00 -4.04667(*) .30948 .000 -4.8730 -3.2204
2.00 -1.09167(*) .30948 .005 -1.9180 -.2654
4.00 .00000 .30948 1.000 -.8263 .8263

* The mean difference is significant at the .05 level.



Homogeneous Subsets

knh

Tukey HSD

sili
6.00
4.00
2.00
.00

Sig.

Subset for alpha = .05

2 3 1

12 6.5325

12 6.5325

12 7.6242

12 10.5792
1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanFeumauAuwiaianuuyaenguietTwsentaaaalausialadulasauuy 7
F¥AUAIINIUN 0.00, 2.00, 4.00 waz 6.00 HaawnstaadnnsziuaNantesiagasauiuionsig

6.00 HAALNAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 161.511 3 53.837 123.381 .000
Within Groups 19.199 44 .436
Total 180.711 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
(D sili ~ (J) sili J) Std. Error Sig. 959 Confidence Interval
Upper
Lower Bound Bound Lower Bound | Upper Bound | Lower Bound
.00 2.00 3.66833(*) .26968 .000 2.9483 4.3884
4.00 4.38667(*) .26968 .000 3.6666 5.1067
6.00 4.46917(*) .26968 .000 3.7491 5.1892
2.00 .00 -3.66833(*%) .26968 .000 -4.3884 -2.9483
4.00 .71833 .26968 .051 -.0017 1.4384
6.00 .80083(*) .26968 .024 .0808 1.5209
4.00 .00 -4.38667(*) .26968 .000 -5.1067 -3.6666
2.00 -.71833 .26968 .051 -1.4384 .0017
6.00 .08250 .26968 .990 -.6375 .8025
6.00 .00 -4.46917(*%) .26968 .000 -5.1892 -3.7491
2.00 -.80083(*) .26968 .024 -1.5209 -.0808
4.00 -.08250 .26968 .990 -.8025 .6375

* The mean difference is significant at the .05 level.



Homogeneous Subsets

knh
Tukey HSD
N Subset for alpha = .05
sili 1 2 3 1
6.00 12 3.8083
4.00 12 3.8908 3.8908
2.00 12 4.6092
.00 12 8.2775
Sig. .990 .051 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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AN
ANUUNTDITA TAL @wﬁ“ummﬁﬂm@ﬁmQm@uﬁu%mm‘ﬁ'ﬁﬁ Aedeanauds ey
100 (HAdLNAT) nMdpANNIeRanu LYl (Hadiums) Hauuuyd (KNH)  31msgnu

NA* 0.25 25.90 0.89

2.00 18.04 0.52

4.00 11.69 0.58

6.00 8.64 0.61

2.00 0.25 20.34 0.70

2.00 12.78 0.38

4.00 10.86 0.57

6.00 6.75 0.60

4.00 0.25 16.09 0.97

2.00 8.77 0.40

4.00 7.59 0.54

6.00 4.60 0.45

6.00 0.25 11.08 1.09

2.00 8.19 0.82

4.00 6.53 0.81

6.00 3.80 0.50

*NA unuan nn il lgzalauaialasananunuiaasdalnuainlan 0.00 AaaLuns
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srAlANNANTasianATaLNUEIATY  ANRREAN

AINNUITBITA LAY fivnsda AN LUy wigplauuuy
TRA M (HARLNRAT) (HAAWRAT) (KNH) Spaas*
NA* 0.25 25.90 100
2.00 18.04 69
4.00 11.69 45
6.00 8.64 33
2.00 0.25 20.34 78
2.00 12.78 49
4.00 10.86 41
6.00 6.75 26
4.00 0.25 16.09 62
2.00 8.77 33
4.00 469 29
6.00 4.60 17
6.00 0.25 11.08 42
2.00 8.19 31
4.00 6.53 25
6.00 3.80 14

* NA unugan i luldda lauainlaviranaouvuiaestalauaiialan 0.00AadLNAT

v dl P 1 dl S dl 1) yaa a
= Spaauilew FeumsuAedaaNudsionuuyln 158 Tauaiinla



LAAINITN mm@umimzmmmfﬁmﬂm AeIAnA Kolmogorov-Smirnov

0 Kolmogorov-Smirnov(a)

Statistic Df Sig.

knh 1 .060 192 .085

a Lilliefors Significance Correction

NARALAMNULTUTIUTENINNGH
Levene's Test of Equality of Error Variances(a)

Dependent Variable: knh

F arft are Sig.

3.495 18 176 .076




wanan1anadaLielsviunagesiadtsiaAANLdeRasEALqaNI A

Tests of Between-Subjects Effects

Dependent Variable: knh

Type 11l
Sum of
Source Squares
Corrected
Model

Intercept

sili

com

sili * com
Error
Total
Corrected

Total

a R Squared = .987 (Ad
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uwanFeuauANNLINHassAUAINANTesTanATaLTUEaANY 1 0.25, 2.00, 4.00 UAY 6.00

a a dl aaa
Faawes luanwinluidalau

knh

Between Groups
Within Groups

Total

ANOVA
Sum of
Squares df Mean Square F Sig.
2097.946 3 699.315 | 1562.768 .000
19.689 44 .447
2117.635 47

Tukey HSD

Dependent Variable: knh

() com (J) com J)

.25 2.00

4.00
6.00
2.00 .25
4.00
6.00
4.00 25
2.00
6.00
6.00 25
2.00
4.00

* The mean difference is significant at the .05 level.

Mean
Difference (I- Std.
Error Sig. 95% Confidence Interval
Upper Lower Upper
Lower Bound | Bound Bound Bound Lower Bound
081 ) L. 27309 .000 IF 8.5833
14.20500(*)  ~ .27309 .000 13.4758 14.9342
17.25667(*) | .27309 .000 16.5275 17.9858
-7.85417(*) | .27309 .000 -8.5833 -7.1250
6.35083(*) | .27309 .000 5.6217 7.0800
9.40250(*) | .27309 .000 8.6733 10.1317
-14.20500(*) = .27309 .000 -14.9342 -13.4758
-6.35083(*) | .27309 .000 -7.0800 -5.6217
3.05167(*) | .27309 .000 2.3225 3.7808
-17.25667(*)  .27309 .000 -17.9858 -16.5275
-9.40250(*) | .27309 .000 -10.1317 -8.6733
-3.05167(*) . .27309 .000 -3.7808 -2.3225




Tukey HSD

Subset for alpha = .05

com 2 3 4 1
6.00 12 8.6442

4.00 12 11.6958

2.00 12 18.0467

25 12 25.9008
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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uwanFeuauANNLINHassAUAINANTesTanATaLTUEaANY 1 0.25, 2.00, 4.00 UAY 6.00

Faawes luanwnlddalauaiialamnanumun 2.00 Raawandluinsaluy

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups | 1165.120 3 388.373 | 1159.976 .000
Within Groups 14.732 44 .335
Total 1179.852 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
() com (J) com J) Std. Error Sig. 95% Confidence Interval
Lower Upper Lower Upper Lower
Bound Bound Bound Bound Bound
25 2.00 7.56167(%) 23622 .000 6.9309 8.1924
4.00 9.48000(*) 23622 000 8.8493 10.1107
6.00 13.58417(%) 23622 .000 12.9534 14.2149
2.00 25 -7.56167(*) 23622 .000 -8.1924 -6.9309
4.00 1.91833(*) 23622 .000 1.2876 2.5491
6.00 6.02250(*) 23622 .000 5.3918 6.6532
4.00 25 -9.48000(*) 23622 .000 -10.1107 -8.8493
2.00 -1.91833(*) 23622 .000 -2.5491 -1.2876
6.00 4.10417(*) 23622 .000 3.4734 4.7349
6.00 25 -13.58417(*) 23622 .000 -14.2149 -12.9534
2.00 -6.02250(*) 23622 .000 -6.6532 -5.3918
4.00 -4.10417(*) 23622 .000 -4.7349 -3.4734

* The mean difference is significant at the .05 level.



Tukey HSD

knh

Subset for alpha = .05

com 2 3 4 1
6.00 12 6.7583

4.00 12 10.8625

2.00 12 12.7808

25 12 20.3425
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanFeuauANNiNHassAUAINANTesTanAsaURIEIATY W1 0.25, 2.00, 4.00 UAY 6.00

Faawes luannnlddalauaiialamanumul 4.00 Raawandluinsaluy

knh

Between Groups
Within Groups

Total

ANOVA
Sum of
Squares df Mean Square F Sig.
857.178 3 285.726 704.806 .000
17.837 44 .405
875.015 47

Dependent Variable: knh

Tukey HSD

() com (J) com

.25 2.00
4.00
6.00
2.00 .25
4.00
6.00
4.00 25
2.00
6.00
6.00 25
2.00
4.00

Multiple Comparisons

* The mean difference is significant at the .05 level.

Mean
Difference (I-
J) Std. Error Sig. 95% Confidence Interval
Lower Upper Lower Upper
Bound Bound Bound Bound Lower Bound
7.32417(%) -Z9p93 .000 6.6301 8.0182
8.50083(*) 25883 .000 7.8068 9.1949
11.49333(*) 20993 .000 10.7993 12.1874
-7.32417(%) .25993 .000 -8.0182 -6.6301
1.17667(*) .25993 .000 4826 1.8707
4.16917(*) .25993 .000 3.4751 4.8632
-8.50083(*) .25993 .000 -9.1949 -7.8068
-1.17667(*) .25993 .000 -1.8707 -.4826
2.99250(*) .25993 .000 2.2985 3.6865
-11.49333(*) .25993 .000 -12.1874 -10.7993
-4.16917(*) .25993 .000 -4.8632 -3.4751
-2.99250(*) .25993 .000 -3.6865 -2.2985




knh

Tukey HSD

com
6.00
4.00
2.00
.25

Sig.

Subset for alpha = .05

2 3 4 1

12 4.6058

12 7.5983

12 8.7750

12 16.0992
1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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uwanFeuauANNWINHassAUAINANTesTanAaLTUEaATIY W1 0.25, 2.00, 4.00 UAY 6.00

Faawes luannnldgalauaiialamainmul 6.00 Raawandluinsaluy

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 334.218 3 111.406 158.317 .000
Within Groups 30.962 44 .704
Total 365.180 47

Multiple Comparisons

Dependent Variable: knh

Tukey HSD
Mean
Difference (I-
() com (J) com J) Std. Error Sig. 95% Confidence Interval
Lower Upper
Bound Bound Lower Bound | Upper Bound Lower Bound
.25 2.00 i 324 (2) 259P3 .000 6.6301 8.0182
4.00 8.50083(*) 25998 .000 7.8068 9.1949
6.00 11.49333(") 23098 .000 10.7993 12.1874
2.00 .25 -7.32417(*) 25993 .000 -8.0182 -6.6301
4.00 1.17667(*) .25993 .000 4826 1.8707
6.00 4.16917(*) 25993 .000 3.4751 4.8632
4.00 25 -8.50083(*) .25993 .000 -9.1949 -7.8068
2.00 -1.17667(*) 25993 .000 -1.8707 -.4826
6.00 2.99250(*) .25993 .000 2.2985 3.6865
6.00 25 -11.49333(*) .25993 .000 -12.1874 -10.7993
2.00 -4.16917(*) 25993 .000 -4.8632 -3.4751
4.00 -2.99250(*) .25993 .000 -3.6865 -2.2985

* The mean difference is significant at the .05 level.




knh

Tukey HSD

com
6.00
4.00
2.00
.25

Sig.

Subset for alpha = .05

2 3 4 1

12 4.6058

12 7.5983

12 8.7750

12 16.0992
1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanFeumauANwisEaLuLyL Ienguatet 1 TwsTanina NTA launta laidulaseuuy 7

SLALIAYINUUN 0.00, 2.00, 4.00 Uaz 6.00 FadmaslaednnsvaAlANANTaianATaLRUTIATY

0.25 LARLNAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups | 1426.268 3 475.423 551.693 .000
Within Groups 37.917 44 .862
Total 1464.185 47
Multiple Comparisons
Dependent Variable: knh
Tukey HSD
Mean
Difference (I-
() sili (J) sili J) Std. Error Sig. 95% Confidence Interval
Lower
Lower Bound | Upper Bound | Lower Bound Upper Bound Bound
.00 2.00 5.55833(*) .37898 .000 4.5465 6.5702
4.00 9.80167(*) .37898 .000 8.7898 10.8135
6.00 14.81750(*) .37898 .000 13.8056 15.8294
2.00 .00 -5.55833(*) .37898 .000 -6.5702 -4.5465
4.00 4.24333(*) .37898 .000 32818 5.2552
6.00 9.25917(%) 37898 .000 8.2473 10.2710
4.00 .00 -9.80167(*) .37898 .000 -10.8135 -8.7898
2.00 -4.24333(%) 37898 .000 -5.2552 -3.2315
6.00 5.01583(%) 37898 .000 4.0040 6.0277
6.00 .00 -14.81750(%) .37898 .000 -15.8294 -13.8056
2.00 -9.25917(%) .37898 .000 -10.2710 -8.2473
4.00 -5.01583(*) .37898 .000 -6.0277 -4.0040




knh

Tukey HSD

sili
6.00
4.00
2.00
.00

Sig.

Subset for alpha = .05

2 3 4 1

12| 11.0833

12 16.0992

12 20.3425

12 25.9008
1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanalFeumauANwisiauuLy aenguatetdwdwssaninada lauataladulase oy f

SLALIAYINMUN 0.00, 2.00, 4.00 Uaz 6.00 HadmaslaednnszalANANTasianATaLTLdIAT1

2.00 NAaALNAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 744.483 3 248.161 780.763 .000
Within Groups 13.985 44 .318
Total 758.468 47
Multiple Comparisons
Dependent Variable: knh
Tukey HSD
Mean Difference
() sili- (J) sili (I-J) Std. Error Sig. 95% Confidence Interval
Upper Lower Upper
Lower Bound Bound Bound Bound Lower Bound
.00 2.00 5.26583() 23016 .000 4.6513 5.8804
4.00 9.27167(*) .23016 .000 8.6571 9.8862
6.00 e ™) 23016 .000 9.2371 10.4662
2.00 .00 -5.26583(*) 23016 .000 -5.8804 -4.6513
4.00 4.00583(*) 23016 .000 3.391¢ 4.6204
6.00 4.58583(*) 23016 .000 3.9713 5.2004
4.00 .00 -9.27167(*) 23016 .000 -9.8862 -8.6571
2.00 -4.00583(*) 23016 .000 -4.6204 -3.3913
6.00 .58000 23016 071 -.0345 1.1945
6.00 .00 -9.85167(*) 23016 .000 -10.4662 -9.2371
2.00 -4.58583(*) 23016 .000 -5.2004 -3.9713
4.00 -.58000 23016 .071 -1.1945 .0345




knh

Tukey HSD
N Subset for alpha = .05

sili 1 2 3 1
6.00 12 8.1950

4.00 12 8.7750

2.00 12 12.7808

.00 12 18.0467
Sig. 071 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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wanFeumauANwisEaLuLyL Ienguatet 1 TwsTanina NTA launta laidulaseuuy 7

SLALIAYINUUN 0.00, 2.00, 4.00 Uaz 6.00 FadmaslaednnsvaAlANANTaianATaLRUTIATY

4.00 NAANAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 224.051 3 74.684 182.740 .000
Within Groups 17.982 44 .409
Total 242.033 47
Multiple Comparisons
Dependent Variable: knh
Tukey HSD
Mean
(ORSI[OIRSM Difference(I-J) Std. Error Sig. 95% Confidence Interval
Lower Upper
Lower Bound Upper Bound Bound Bound Lower Bound
.00 2.00 L98335(%) .26099 i3 1365 1.56302
4.00 4.09750(*) .26099 .000 3.4007 4.7943
6.00 5.16333(%) .26099 .000 4.4665 5.8602
2.00 .00 -.83333(%) .26099 o -1.56302 -.1365
4.00 3.26417(%) .26099 .000 2.5673 3.9610
6.00 4.33000(*) .26099 .000 3.6332 5.0268
4.00 .00 -4.09750(*) .26099 .000 -4.7943 -3.4007
2.00 -3.26417(*) .26099 .000 -3.9610 -2.5673
6.00 1.06583(*) .26099 .001 .3690 1.7627
6.00 .00 -5.16333(*) .26099 .000 -5.8602 -4.4665
2.00 -4.33000(*) .26099 .000 -5.0268 -3.6332
4.00 -1.06583(*) .26099 .001 -1.7627 -.3690




knh

Tukey HSD

sili
6.00
4.00
2.00
.00

Sig.

Subset for alpha = .05

2 3 4 1

12 6.5325

12 7.5983

12 10.8625

12 11.6958
1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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SLALIAYINMUN 0.00, 2.00, 4.00 Uaz 6.00 HadmaslaednnszalANANTasidnATaLLdaAT1

6.00 NARLNAT

ANOVA
knh
Sum of
Squares df Mean Square F Sig.
Between Groups 171.665 3 57.222 188.789 .000
Within Groups 13.336 44 .303
Total 185.001 47
Multiple Comparisons
Dependent Variable: knh
Tukey HSD
Mean
(ORSI[OIRSM Difference(I-J) Std. Error Sig. 95% Confidence Interval
Upper
Lower Bound Bound Lower Bound | Upper Bound | Lower Bound
.00 2.00 1.88583(%) 22476 .000 1.2857 2.4859
4.00 4.03833(*) 22476 .000 3.4382 4.6384
6.00 4.83583(*) 22476 000 4.2357 5.4359
2.00 .00 -1.88583(*) 22476 .000 -2.4859 -1.2857
4.00 2.15250(*) 22476 .000 1.5524 2.7526
6.00 2.95000(*) 22476 .000 2.3499 3.5501
4.00 .00 -4.03833(*) 22476 .000 -4.6384 -3.4382
2.00 -2.15250(*) 22476 .000 -2.7526 -1.5524
6.00 .79750(%) 22476 .005 1974 1.3976
6.00 .00 -4.83583(%) 22476 .000 -5.4359 -4.2357
2.00 -2.95000(*) 22476 .000 -3.5501 -2.3499
4.00 -.79750(%) 22476 .005 -1.3976 -.1974




knh

Tukey HSD

sili
6.00
4.00
2.00
.00

Sig.

Subset for alpha = .05

2 3 4 1
12| 3.8083
12 4.6058
12 6.7583
12 8.6442
1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 12.000.
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Test Statistics(b)

knh
Mann-Whitney U .000
Wilcoxon W 78.000
Z -4.158
Asymp. Sig. (2- .000

failed)
Exact Sig. [2%(1- .000(a)
failed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr

WhauguARAs AN WISRATEM9N SOTED2 U SOTOD2 Aaeiania Mann Whitney U

Test Statistics(b)

Knh
Mann-Whitney U .000
Wilcoxon W 78.000
V4 -4.163
Asymp. Sig. (2- .000

failed)
Exact Sig. [2*(1- .000(a)
tailed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr
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Test Statistics(b)

knh
Mann-Whitney U 13.000
Wilcoxon W 91.000
Z -3.408
Asymp. Sig. (2- .001

failed)
Exact Sig. [2%(1- .000(a)
failed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr

WhaugUARAs AN WISRATEM9N SOTED6 U SOTOD6 Aqeiania Mann Whitney U

Test Statistics(b)

Knh
Mann-Whitney U 55.000
Wilcoxon W 133.000
4 -.982
Asymp. Sig. (2- .326

failed)
Exact Sig. [2%(1- .347(a)
tailed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr
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Test Statistics(b)

knh
Mann-Whitney U .000
Wilcoxon W 78.000
Z -4.159
Asymp. Sig. (2- .000

failed)
Exact Sig. [2%(1- .000(a)
failed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr

WRaUNIUARAE AN WINRATEMINg S2TED2 U S2T2D2 faeiania Mann Whitney U

Test Statistics(b)

Knh
Mann-Whitney U .000
Wilcoxon W 78.000
V4 -4.161
Asymp. Sig. (2- .000

failed)
Exact Sig. [2*(1- .000(a)
tailed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr
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Test Statistics(b)

knh
Mann-Whitney U .000
Wilcoxon W 78.000
Z -4.160
Asymp. Sig. (2- .000

failed)
Exact Sig. [2%(1- .000(a)
failed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr

WRaLNgUARAL AN WINRATTMINg S2TED6 U S2T2D6 Aaeiania Mann Whitney U

Test Statistics(b)

Knh
Mann-Whitney U .000
Wilcoxon W 78.000
V4 -4.159
Asymp. Sig. (2- .000

failed)
Exact Sig. [2*(1- .000(a)
tailed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr
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Test Statistics(b)

knh
Mann-Whitney U .000
Wilcoxon W 78.000
Z -4.157
Asymp. Sig. (2- .000

failed)
Exact Sig. [2%(1- .000(a)
failed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr

WRaUNIUARAE AN WINRATEMIN S4TED2 U S4T4D2 faeiania Mann Whitney U

Test Statistics(b)

Knh
Mann-Whitney U 23.000
Wilcoxon W 101.000
V4 -2.831
Asymp. Sig. (2- .005

failed)
Exact Sig. [2*(1- .004(a)
tailed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr
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Test Statistics(b)

knh
Mann-Whitney U 10.000
Wilcoxon W 88.000
Z -3.580
Asymp. Sig. (2- .000

failed)
Exact Sig. [2%(1- .000(a)
failed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr

WRAUNIUARAE AN WINRATEMIN S4TED6 U S4T4D6 Aaeiania Mann Whitney U

Test Statistics(b)

Knh
Mann-Whitney U 20.000
Wilcoxon W 98.000
V4 -3.005
Asymp. Sig. (2- .003

failed)
Exact Sig. [2*(1- .002(a)
tailed Sig.)]

a Not corrected for ties.

b Grouping Variable: gr
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