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# # 5276144932 : MAJOR OPERATIVE DENTISTRY

KEYWORDS : MICROHARDNESS / RESIN-MODIFIED GLASS-IONOMER CEMENTS

RESTORATIVE TECHNIQUES
CHUTIMA SRIVANICHAKORN : EFFECTS OF THICKNESS AND
RESTORATIVE TECHNIQUES ON MICROHARDNESS OF RESIN-MODIFIED
GLASS- IONOMER CEMENTS. ADVISOR : RANGSIMA SAKOOLNAMARKA,
163 pp.

Resin-modified glass-ionomer cements (RMGls) is a restorative material that
is suitable for use in patients with high caries risk and deciduous teeth. The cavities
in these cases are deep and progress easily. The purpose of this study was to
evaluate the effects of RMGIs, the thickness and the restorative techniques on the
microhardness numbers. The materials (Fuji Il Lc® , Vitremer” and Ketac N100° )
were placed in different thicknesses (2, 3, 4, and 5 mm.) on 4 mme-in-diameter
stainless steel molds using bulk 'and increment techniques . For the bulk technique,
each specimen was photopolymerized after the exact thickness of the material was
created. For the incremental technique, the specimen was photopolymerized every 2
mm. Each specimen was photopolymerized according to the manufacturers’
instructions. The microhardness of all specimens was tested by Knoop hardness
indenter at 15 minutes, 1 day, 1 week and 1 month after fabrication on the top and
bottom surfaces. Results showed that the average microhardness numbers in the
bulk groups were significantly different between the top and the bottom surfaces.
RMGils, restorative techniques and thickness showed effects on the microhardness
numbers. In order to obtain the fully polymerization of the RMGlIs which is based on
acid-base reaction and light initiation, the incremental technique is recommended in

case of more than 2 mm. in thickness of the material is to be placed.

Department : QOperative Dentistry Student’s Signature

Field of Study : OQperative Dentistry Advisor’s Signature
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an1  (Si0,) agiun (ALO,) uealisNWgealss (CaF,) agiilannaainsn (AIPO,) Tamnw
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annsalnaezAzan (polyacrylic acid) wansaluwinlaleasusealalasian (hydrogen ion)
wazaeindazAsian (polyacrylate chain) laeauvaslalnsiauazllindjizeAunuiiazes
= al aa ] v a = a a
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Wgealsfuardanieanyn daunuinaresueaiiisungoalsagi udananataazilaauanIw
[~1 aa 1 =l a a o aaa o o a
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Fan Upisanazaniiuedesiaiiasdniunisdaeslasauvesiganalsd (1w 1)
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Fluoroaluminosilicate glass

Cement Liquid
COO™H*

COO™H" § i
- H" COO
Polyacrylic agid GO0
CH,
[} ¥ {
HZC=C == _CL’Htl_ OH Polyacryllo acid
1
O HEmA CHEMA S
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v 1
Uffsenniaialndmesaziiatuielinianszdusaauat INanaisHLAa (free

radical) linszfunyiuniesian (methacrylate group) Tudausuinliiianismanlaeily
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A2 tnAwes (polymer network) antiuiianuaslalanaulnedanleesemdnaln@awes

1 1
=

209BNALNIAINARLATAA AINNT 2 BNPTATUNINsEAUAINIAIABAANTELAUNNIIAA
nawes azananulasanisldiuiiy (7) waznudilefiadjiseinisnesnanysniasidun
wiaaatludiulsznaufenas 4.5 Ui ldisduiauisoudesialéies (autocure) et
Ty fefudnarianantAn N an NN e tuTiai uaaiusag NNITHU 19T
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3

pananazldludauaasnan Wenandounsiudaumataziiajiseeandindisandu

4 2 o - LA e o o
WBLANN3A R 945T 1 ld 2 Tl wdiasin ("N 3) (15)
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Poly-HEMA
¥ Cast

Setting

Polyacrylic acid <

w\ Poly-HEMA

AN 2 wanaN13nasaadsTuNasnsnand el lumasiwws (13)

Wm +  Fluoroaluminosilicate Glass
COOH TOOH -~ COoH

l HZO
Py .
(1) Acid-Base LN
= Reacrtion E s
€o, €O co, + F

“\2\ / e
Al Al
F.y %49 l\\ o
oo, eq,) Co, #
@) Free Radical 7 A @ Free Radical
= Light Cure / Light Redox Dark Cure
/ HEMA cmlys:s'\
/ HEMA

dl aaa dl a 49{ ! o/ a a 3 -8
il 3 wanstfsenniinaulunisnesizeusiunefvesnatalelelumes

FUF (Apaanain 3M/ESPE, St.Paul, MN, USA)
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afiatiarinisnafanialungan 15-20 Wi (5)
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TnefinannnaninaazAsan (polyacrylic acid) NfelaifnLisedndanusiaii Gunistn
Anlaelanauraainaazmsanideniulesaureswaadanuulasaaisaznn Indvisaiinnng
= o o a ] - \
dan fulpsaaiazn ndlasnisunui leasuaesaamenzana g n d9uleaauues
Neguwlnuazuaadanninaerieanttivaziadluduleaenenss  (ion-enriched layer) @4
dunnstiafmsnaiusziad duiaaiunatalalalumasmuusd (5, 15) dauni1stinfinnuiiie
Huazineiuaslalnsian (hydrogen bond) 2294ARAANALLAE laaLaad INAD L ATLAN (5)

(N7 4)

Polyacid
N el g/ “\‘\‘ ‘4,,-"‘ TN ~— "',/"" ™ .
i) [ 1
coo- COO- COoO
| AN
T

sz+

Tooth structure

AN 4 WAPNNTFEIRRRTasTTUNe AN tFNana la laTua st uNY (5)
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a [ % o al % dall a e 13 a a
AANEUAINITNTEAANY TUaARANTUFUANINANLRY (conditioner) nsm®san waz
lalasiawnlefeanladusilinanistininlain luilaqiuuust lild nanlndezrsaniesas

1 3
10 Tunst5uanmIngsiu Twsadunlfuan nasindseunuiagavunziunistinfnuay
nanasiaaeedan seNiinaiaumeunisliuanininalinsninaezasanfousy 10
fauuld llsuausingmas (Probond dentine adhesive) weauiisuiunisldUsuganiniu
Tnsau wudnldlauuanseat wildpdnAtysianisitinaesaeudan (16) AnnsAneni
nsldnsanaanasndesaz 35 dunsalnaazesaniesas 10 lunisUsugniningaflunwudn
=K a 1l 1 o 1 a o o o aa = 1
nsanmia T A uuANANeT Ut N NTad Atun19aDia (17) nawirananininsafiunaunng
Y = X o o o | a o =8 o X \

ysouziuinsAnEAuaunaunsindandngwseiu wudiianisduiusInauacing
a o o
i

HedrAnyneadfdani nssiuliuisatiniaunisysaesossiunaanasnanalelaly
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wWashwud (18) nsldarmasluniswmras insefluilsauauiunisMansade uiunsld
a3U5uanmInsailu (nenlnasamnluaniasas 20) wudn n3ldansusuanintnssiulinng
Samanandnsld g ansLliugnmingaily uasnudnnnsldansiugninsauiunisld
nsefilsrAnanniandnslfiasme flunissianingei (19)

wiunanasnaralalalumefuudinaimunasiulnuaniifuesdan
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A ANLILTAR (flexural strength) LAZAINLIILINE R (compressive strength) N

a A

W (1) NM9azaesia (soluability) anas (12)  Anilse@nsAdnutiavgl (modulus  of
elasticity) IndlAseiufafyL Auudeusagn  (bond  strength) fuilladudszanns 6-11
MPa(7) annnN9ANHINLdNANdeLsEinfudlefuresstunefnnasnanalalaluwe s

FunudazinnInandlale lumasdwus (8, 20)
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%
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1%
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1
= o

srazinanluniamneuies aanisiianaseInia Jagiumunziunisysuraanaialalaluy
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mmsmuﬂu%u Lﬂumma‘mziwNﬁuimﬂmﬂzﬁa@Lﬂu%u‘ﬁ'mqwmﬁﬁm b
ﬂ’]iﬁ@ﬁf;ﬁmgimﬂmmi@@‘Emm@ww%@ﬁmﬁﬂ wasluniaries viefldaunanaaasiud
andauadlunnaies Al Tuudaziuld iy 2 fiadwns (33) mimmuﬂu%ummma
1l neysauzuuaneniuIngsilu (Horizontal technique) Lﬂumig@mnﬂu%ﬂuumu@u
Aulwsaly (32, 34) mmzﬁu‘ﬁwmﬁmmmﬁﬂLﬁ@\imnﬁ%mimmxﬁ@uﬁu%LLV\IﬂLm@§ (C-
factor) mﬁ‘mmmm?ﬁﬁﬂwmﬁu (Vertical technique) 1xnldlunnsysaicInssiunana

WsnHaualug wiinsysnielneduusnanal@enysueuisiuuaRA  e9saiNiiasu
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Wwan m'qu"lmy'm@u”?mzl,muﬁ%slsﬁﬁmm@Lﬁumfauiw'ﬁm A mFustunanannasnaialale
Tuwefunsmudriinisysnasisuiudliduiiion  (35) dlesnnauasianldenn
meysaszInssiiupaayfinudnunnnunislfidusenasnaalelalumesFuusd

fauiusTuneNIndnvisednsn1slewuwguiT  (open-sandwich technique) ingannisdu

wapnasnaralalelumesmuudaunmisfaiuiladulinuazannmnilasanganalos s

fnsnenisysusiueanavls lnelfisdunesnosnanalatelumafiimus

ysnuzuuugaafmaa lifnuazuuugafluduiuameiuTns sl wudn Tl aauuansiig

o o

Ao aa o = o o P o =
aeelTlud Ay NalA lunNannisaTu (35) A viunanalalalumesmuusiunisnen
> ! o YRy \ Y o -
nsysauiiudulunuaueu wudnanuudsussnanldtaandinisysuzaiuneg Tnad
s o - = I X4 . . .
N3ANHINAINGS 6 8 uay 12 HaawasvuliauiuraNunuinfaTesdag sy was

WUINRNUIUTURLANFAI U NN L AN AN A9 URIANN LTSN A (36)

UssANTNINURILAS

a

Tuneiuanssnuasinasialisennsianawefaesiannisguiludoulszney
TPeaaN N2 AN BN 1NA N30T A AN AN LN LAY (intensity) TaANNNLES  (12)

=2 o Aa a A o 8 = J 1o a ] dI
ANNEDe AURINEaURAIUT 1 IATRA (Watts) NlaagaanuianinaINIHALANFAa N

= o 5 S & v a |
vlgwunaaslatanaantiilay ANINILAINLaagaaNNIANNATANRNLLAY dALTWNg

b))

afdRFFanIEuRN fg (mwWem’)lunansedulidanstunenindnaaiuun iy 2
Hadwwng Hadfnsenisfianawefnanysninasldaanuduwacilddeandt 400 HaaTns
FRANITURANAT (33) LATENRNELAIAT IATUNIAIIAAe LAY NIdHLAsRE N aNadaE
4 o o o . R A § o o =
LPTRNIANANIUINA (radiometer) (NWA 5) (37) vizaldnnsdnlaadanainAInantadnig

[ [ %

nefavesian (33) mndan iiuuaslimeane Ujisainiafianawe faesianasls
anyIniinasiatlss@nsnmansdan (38, 39)
mﬁmmiﬁ@ﬁw@ﬁmmmin5m1ﬁuaqﬂﬁ‘§%qimimﬂmq (direct method) wazim
Iaega (indirect method) nN19nlReATTUNIT I IWFTeasnIUNesuaLNIIAdLnTRg
Al (Fourier Transform Infrared spectrometry, FTIR) (40, 41) N7 ARSI LN LA A

I3 aln# (Laser Raman spectroscopy) (42) {lun1sdnlsnnnuesmnimsianingnsanes
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AN 5 LATRITANANIUGIR (Anaanann Kerr, USA)

v A aaa a a " o 1 . 2 A
LL@x‘VlZNLﬂﬁﬂ{]ﬂﬁ‘ﬂ’\ﬂﬁ?LﬂﬂIW@LN'ﬂﬁ‘ LL@%ﬂ’]?’J@ﬂ?N’\MMNﬂﬂ’]ﬁ‘Uﬂﬂsﬁ@ (carboxyl group) 1138

INABYRILARLTNLATEQRLHEN (calcium and aluminium salt) a1nUfAFa1NsA-An9 waznIs

[ %

pasnuautaalnsalnl  (Impedance spectroscopy) (43) un139RANNANUNIL
nszua i naasianiuieiluleiunauanienisiasmaasdan nsldacefouuualla
Imralnil ez linaNdalsunadiiied  asanannsldinssieasnmunasuaunseagilning

~ ax o | = a a | o 2 el
@Iﬂw N@T‘ﬂ\‘nﬁﬂq?Q@Iﬂﬂm‘iﬂqglumﬂmL‘l’lﬂ\‘im?ﬂﬂﬂﬂﬁﬁmﬁﬂqwLL@31NWq@qﬂ°ﬁUQqu LLPYIENIT

o

dudaulfinauiazanldanege asldldfumnution  doudsnisdninadannanisyniia

(scrap test) (30, 44) AEN1ITAANNLINAIB9TAR (surface hardness) (45, 46) N13YALY

q

4 %

@ ad o =2 @ o asl dl ' a dl
Huasnsdamnnanlunisudesaisniie Iﬂﬁlﬂ'ﬁ‘@@ﬂﬁ’)ﬂﬂ@ﬂ\?@Lﬁlﬂﬁ‘tﬂh\liﬂﬁ‘@(ﬁﬁﬂLW@W'WLZ%ITA

T199044 (translucent line) Fawflusasisaaasidaanin1snafiuazlinafa a1niiun1ni1snIem

)
dourasiani inadaeanudaniinisinpnugeaasianiinesn  (47) nednAauidaiaves
Fapuisndeuarldnaiieandt Fannsinmnuuisiinresianilinalndineeiuaaniein

Al

dmsnsiiawameslnenss  (46) Sannidnsniainlnamesgeariauudaiogasiae
(48) Dewald uaz Ferracane (47) Wieumeudanistszidudnsnianiaindmesuvesian
wurjf]miymaf;Lﬁ@mmﬂugmfmLLﬂ’”jqﬁqm@qffm@Lmzmiqé’qamLﬂ@'ﬂmmmﬂmﬁu@"mm
a a 'S o va 1 o E 2 Adl 1 a n&l a o o
maialnawafaasdan 6a widnazlidnuinndnanuiluasadaFaunauiunisia
ANLINEILAZNNTIADAIINITNATNALND ST IAtINTaAqE INFFas NI UNasTuaunsTAdLLn

[ %

Tmsalni Ta 2 FasenannlinalnaiAeaiu winsldin S easvnaunasuaunsagilning

a

alni Thailudsngeannuinndinisdnauudaiio Rueggeberg uazAnuy (33, 49) WLAMAN

[ESY t:ll v ¥ =KX o 1o a a o o tﬂl o v as
AMNLINNIUBRIIAAN mimmm@mmmnum‘ﬂm’m’mﬂmwmmmmmqmmmmmafm

Wfeamaunasuaunsusaailninsalni
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s o a s .
NITINAIMNLINNITEAUIANTA (microhardness test)

nsdnANLdEaszALqaniAiludsninaAg m[?’huvnuﬁi@ﬂwl,ﬂ?iﬂul,l,ﬂmgﬂi’mﬂ
88140197 Tmﬂmﬂ‘*ﬁmﬂmuuﬁuaﬁmﬁﬁmmﬁq aniuazAUInILsN AR ARG A
fiAnTundsaninanaGautenuda (50) uuvliidy 2 dsman A mmeseuauuds
seAuUNnlAg (macrohardness tests) axlaenanInndn 1 Alaniu uazn1IMAgaLAINLI

[ . ¥ £ U a o dl a ¥ o/
F2AURANIA (microhardness tests) azlusanatiaandn 1 Alanin datandn19iunnss

q

a

wnanfianldlunisinanuudsianieiunnssupanuLinnesa uaziuul

®  ANLINHILLULANNGSA (Vickers hardness test)

Tinamasglingtlsla Ny 136 297 gmﬂu%mﬁw Lﬁ@ﬂmammuﬂugﬂ
AVABNSRTA (NNF 6) ATINANTRTRENARET 1/7 TB9AINENIEUNUEYN ATTHENITDY
WunuenynaassasnaazgninuAunaiupmuisasiviseniu Vickers hardness
number (VHN) '?mLﬂ@ﬁiumzéwﬁ*uﬂiuﬁummLL%qm@ﬁfmﬁﬁmmLﬂmz WilAsaasa
U

AANLIRaLLLANNesd THa1nnIsALINL WsanANIAaaN U 1e3s88NA

o
2Fsin 136

HV=__L HY = 1854
o d

approximately

F = ugena widaentlu Alaniu
d = A@ALTadANENEUNLENNN d1 way d2 wiilu Hadmns

HV = AMANNWINELLLANNA5A

e A NudeEiauuuyl (Knoop hardness test)

= o ]

fuannisuheaiunmeageaunuLininasa Tnavanaglswtladafivinlisasns
Wugtaundaniu (1 7) TeeRdndouszudesugnasedudun 7.1 Anuanues set
nABLT 1/30 BIANNENNTBITINA  AIANIINATLINIAINAINENT DALMY LAL
a o) a2 =
g1q2849908NA Wnidagitlu Knoop hardness number (KHN) TPaNTUINUNAL 1 g

NeasLILULYLAzARaNNURaNEaL senaaziiANIsAusa  (elastic recovery) ANNUUdAY

NueyHdud W AsluAtauudsiauuuy A auiuanutinvguasian wenainiinng
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nagauuuuylansnldusanalddaus 0.1 Alaniu fe wannda 1 Alaninaunsonaseuls

v
v o

Wannudsuaztis (6) Tnadignspa (51)
@ Aa %)/ o dl U di/ dl
ANWINHEY (KH) = Wvidndkine (F) / Nnaassasna (A)

Tneiunzesseena (A) = 0.07L° uaz L = Aonnanodunuenysiduennaedsasnn

7113 8m ey Hadiums

d2

NN 7 uanssasnavasianauuuyl (51)

Ansustunanniusnanalalalumasdiustiugaini s A undetia lunisdanig

nasaedan uazauanlunisnasaresian (31, 52) Tsin19sAn BNuansdAIA N

q

Rouwuuyliannduiusiulisaaniaiainames (47) wananiiaanuudeionmontnues

a

Yo

o o = v y A&y oM ve 4 % ¥ = ,
Fagnlafuuasardaninndndunsedndeilifuuas wasanfunssdindssazineann
danamaastiuasnnnd aeiuauudsinsnmuioniaesiani ldiuuasasladauismls

=2 @ a a dl [ % i'/ ¥ = ¢ o Y o } < A
Uﬂﬂﬂ\‘]ﬂ@qﬁ\lLL°1|\'1NQU?LQM@M“’]%@QQ@@MH?PM (53) NHM’]LZ@M@H’]?I%@GI?’]WJMWNNLL“]NN’JI@EI
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v
%

1 AnuudaRindouanargdine A NudainduLy el ufaununisnafirasi annaTu

q

[ %

(23) TR AL aALTUARNINER  (54) AINNNTANHIANLTNRNY B9 TUNDAN8IS

q

'
a v

nanalalelumaftiuusiauanuInTuasipnnudalontasnd losuus (31, 55)ua
wugnpnudeitazasuhliianandull lnansuasuulasmnuudsiavesianisd
a s o= o‘:j/ t% =K o a 1 1 o [ 3 [ 3 ?:/
wapnsnaralalelume s, wuimiuasfiauianisaiiusaliaesnisnadanesian Ao
1 o a @ a AI AE dl o 1 o [~3 dl al o [~3 1 o
AznuUddanarimnNuisliafinunTuiledannesnfinnlnatansnialudes 12 duuan
@ a Y 1 QI 49{ 1 ] dll = 1 o a v o
(52) AMNLINRIANUANNAZ AN UAENIARaLNaUWNAURIA LRI 7 3 (31) Tunne
o o dl .é’ [ al 90J 49{ ] % @ a [ % o |
NALUAWNELIAIUIUIUIRANNNTYANNNINTU I A NLsln1e9Tananas tnedanannus
AYLBINA AN LTRAAR MUTRANAWANANNAYN  (25) FaiANNWINE 18T UN e R
Whadnanalelalumasiinudazauiussazinainandsnisnasmuazdasuilsznataesian
NuAAsNNedeIiunmaseuANLdsEtreiansTune A dnatalelaluwaes
TUUAAZINUAITEB1RNNIANNUALARATUI 1ane ALIaNA 1981 11NNTNA LAZANUILNNINA
N lunmaseuansdeiuesnll ansuddsniauniansnagl s
Swift wazanse (311l A.A.1995 lAvianisAnAN NN U893 TUNR AN ANAE
ToTalumefinuws 5 uansinel Iown Wa Il uead (GC America) A3anas (Geristore, Den-
Mat), Tunmla (ESPE America) Wignang (VariGlass,Caulk/Dentsply) wazivisiuas (3M
Dental Products) tn8Ia519TuauauIauuinge 5x5 NAaaLNAT ATINVLN 9 NAALNATNARNS 491
z Idl 1 a a 1 v dl o/ 1 [~} o/
Az 5 T WANANNUWININNGY 5 Hadwasliatuasoneasyldiiiasaindan liudeso Tae

3 v v
nsAnetazdnaauudeiantiyiyn 1 Sadmasiuay 3 Aundaldusena 10 nfunieas

1 a %

12 3UN WAZIAN 10 WP 1 9% waz 7 34 IALINANIIANHINLAN RasNLUL (0-1 RAAINAT )

PAILARLTUNAMNLIIRININNINAMNUUY  4-5 NABLNATNATANNAT 10 WIANAIAIT

ng dl o dl o ' 1= ] @ A aa '8 a
TUIIU LHRIANLINT 1T QMWUQWWQWNV%’WiM&IN@M@ﬂQ’]MLL“NNQ“II@Q@'J?@M@? unada way

b

a [ %

FNef dauudinananudnANudaiaazanauiaANuININTY Wadah 7 Funudd A
aa a I8 a a dl @ a 1 a o o o 1
Il waad viswed uaziunaiaallifaniadasuulasespuudaiinadnafidadnAny fng
o a ala I's al & a dl daf
AUWIINANFBAZATARDFAZH AN NI RIAARIHAAITHULNNNTL
=) g = a a
Uno wazanse (27) Tt a.d. 1996 1AvAgauunANand a99aenaUadistuue s
vWhadnanaleTalumasiwus 6 nansiel laun Aunaila (Ketacil) TWunaia #a 11 uaad
Ar3was lausa (Dyract) A e (PekafillInaainaduaniuduniuduinans 6 Naawns
AU 3 RAAINAT NARAWSAY 5 TU AaNNTiunAdauIAIN antadsauna tagldiane
WULANNAFUNNA 1 Wafuluman 60 3uN IaadaANAN 5 AuulusasAwdesasly

InRuauiniu 1 Jaawng Inadanianadudsin 1 dqlug 1 41 1 §4Ua19 1 3 uay 6 1hau wudn
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WA 1l LeATUALATFNOFNAINANAAAIAUDN 1 41 AINTUANINANAYAINAL 1 LHBY AN
= o X o o =2 o =

ANHANAZIANAUAUNTZIITAAINNANT 6 LADL

Yap wazanie (24) 1wt a.a. 1997 AnmAuudsiareqsdunesnneasnanalelalu
INaSH LU LA AN TN INAFNNEUAINI TR AN N TR U L AN LTSRN TR9Na4 1a
Taluwafmnuiiazistun anindn sasdunesniiasnaialaleluwefuuwsnldae Wa I

aa a ' a 2 ng Y 1 6 a a

wad Ivawes uasinunaia Insa¥smusududiugudnang 10 SAAWNAT YUY 1.5
FARNAMALARS I AT 10 Tu JapNkisiaine ldianaARLLLLLANINES hs9nNA 50 N5

Waan 10 3w Inadaniaudaudsin 1 $alug 1943 1 §Ua19 1 3 1Ay 6 1Ha1 WU9IANN

1 1
= o o A

Wisiaf 15uaedaninIuatWRlidAnylaauiuiunisiasa lugaausn A Nwdein

A o~

2a3n3nasa lutusnAteangaianauiunaau uarianuudeioiaaun - 1 Ju
1NN 1 3 LAz 6 Lhew

Kanchanavasita wazanse (25) Tuil A #1998 AnAanNudiafinaasTulamnis s
nanalelelumefmaudidaud luissiaelaeld Wa 11 wed vswes Insueud
(Vitrebond) uaz Walatlawsad (Fuji Lining LC) Iesa¥wiusududiugugnais 10
Hafumg w0 1 Wadms waadusiay 6 31 wiadundluiiwazinanseteay 3 W 9n
AuudsiinTae ldianauuLLLLANINGeS weena 300 N nalunan 10 Fu¥ dannanda
NM9AFSTWIL 5 wdl 1 99Tae 1491 7 41 30 Fu 60 41 90 1 180 Fu uay 360 Ju Taana
uWAiazlaaT 3 7e8nA NudeTur ehnaasnanalelelume fnufaz AN Ige
Tuting 1-7 Sunavarinmseduay 1 U nanisdadn 1 5w wudndviswesiauudinat Ty

o a o a = a QI = A aAa & 1 A o © o

FLALALNLYA Il upaTuazyalatiauead wazu1nndavEueusatinelitd Ay

Basting wazAtuz (56) Wl A.A. 2002 AnwANudeEe IvFwmesuazya 11 uead
Tnpafeguauduiiugudnats 4 Jaawns wun 2 Hadwms  aandutduanuiel

dl A aa 4 dl 4 o o QQJ [ % [ S

iwsaaNaarsanuLLnanlANe enarainsld Tnaavtin@uanunndnaouudeiowuuyl
NIEVAIAT TN 30 WA 1 2 4 8 24 uaz48 dalu 7 10 14 17 uaz21 Ju ldviana 25
nFufluiaan 5 Junnuaznanaay 3 A3 nudd tadeaeedanuazina N anaInisanaLas
HaFRaA1A NSRS AFiesiarinudsiiannnd A Il wead luyniaan

Silva uazanz (57) Tull a.A. 2007 Ansadinwdsinaasdanysy 3 glnAe NaIg

o= & a a . o= g g dl ] 901

ToTaluwefimus wiunesnssnaalaleluwe fwuwsd uazranlnuefiloutluinuay

A19ATAENeT 4.6 TunaAaAnandlalalume M ldhe WA I ueaTuaziviswes

TneaF 9T upAn Ty 12 31 EUHIUANINANY 5 HaALNAT YU 2 HAAINAT JRAINH
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wlaradevianauuuylaua 100 nfu nadlunan 53U 4a 5 Aunils wudnasazane
] a A ] @ a a A T s ' a =
sineriinfinasianuudsiaredrdmesus inasea Il waad
Roberts uazAnz (23) Tl A.A. 2009 ANHIAMNUUILAZIIANNEMAINITATY
FususenNulainrenstuNeanainanalelelumefmnusd 3 uanduat lHun A 1l
Ha a c a 1% Qy ¥ 1 Gy a a
wead WTNes uartnunaila InedfeTuaudutiuAugnas 5 Naaumns AN 23 4
uay 5 Haamng TnadnAnuudaian 24 49T 1 ddanif 1 36 9 12 1heu nquas 5 T Tein
psudsiauuuyliaaldianeauia 100 nfunaluogn 10 U 30 3 Aunis wugn A
aa Y o ! @ A d? A a a 6 o ] <
Il weagNuualingnsdiuAnudaageanluszazioan 1 heu Avismesdnandiuanuls
a = o Sy oy = o | PN a aa
An Husallupsilinaeuudadluszezioan 1 ke dnsdouanuudeiioresyd 1l weadn

o

TinnsysuziLUATILALaN 3 4 uay 5 HadmasdAuAnsAeiuet eldad Aty luynany

a

i lnadndnsdauanuudeiion 24 4alue dnsdsuaanuudeioresivainesildnisysa

A o [

WuLATLAEAANNTEY 5 TaAATNALuAnaeiuet e TadAyiuaurunaulag

o o

PARTNAIUAINNLTIRIN 24 Falaa
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un
28ALUUNN59_8
dszging

1. NENFNeEe Ae TusetvstuNeanasnatalelaluwefmuud 3 wandnet

a

1sznausnana Il Leaad A7iTNes LasALNALEW 100

a

2. MIAUINIAGRNg (n) dangu A mFunimegauAeanilsyains

4MINITATUI
n = 202 @ ot Z I-B)z
(u,-uz)2
2 2 2 2
O =58 =(s +5))
2
TpeI? c° = pouwilalsaunestsannsg (variance)
S = dawueiuunnsg U (Standard Deviation)
. ¢
u = ANeALaaNlszINNg
Z . ap AINARTFINIEIN TNIzAeUnANsTAL O
1 Qd‘ o/
Z.p = AwImsgesnanszanaUnAnseay B

MuuA 0L =0.05  Z g, N 95% unian 1.96

fvua 3 =005  Z,g H power 11 90% unuAn 1.282

a k%4

AINNNIANHITINTDY ANHIANAHUIN RN AN UUULAZA WA 11D TUND AN LIS
v

nanalaleluwasiuus 3 18in WA Il wead, Aviswas, Aunadu 100 TnanisysaizuuUASS
o o L <y o L
weuazuuiiludu et 1 ulddedevestsransuazdauieniuunnnsgiuaIniu
NIAaNgNFae1e wudn TiAngusaataiuaiuunnn uiideiasundasnin
4 . o X . 4 e
neauszezoa lunmases Al ldluniswsesduenulugosoaiuii asly
ANNNINANEINGHANaENANT AW HaNANTUINNIALAINEAT WIWMNAUIUFRBEINY

WUIANRUUANRENNNINNGY 10 HA1IU 86 £ AINNITATUNL 126 T9RUIUFIEENS
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10 %wﬁifaﬂ@jmvi’]ﬁmf]i?mmmm Cefaly wazanuzlutla.A. 2009 (55) saiulunisdnmiiay

1da19uFaEIN AL 10

Jannldlun1siae

1.
2.
3.

waunemnasnanalalaluua s (Fan19n9i 1)
A 1l wead (Fuji Il LC”, GC, Tokyo, Japan) & A3

Anismas (Vitremer , 3M/ESPE, St.Paul, MN, U.S.A) & A3
ALNALEL 100 (Ketac N 100°,3M/ESPE, St.Paul, MN, U.S.A.) & A3

LASRINAN b luNN5IAY

FTRITANAS9IUTIA  (Radiometer, L.E.D. radiometer by Demitron, Kerr

Corporation, Orange, CA, USA)

2. m’??'mmmmuma 2n (LED curing light unit, Elipar™ S10, 3M/ESPE, St.Paul, MN,
USA)

3. Lﬁémmmm@ummLL%EQLmuaamﬂ (Micro-hardness tester, FM- 700e TYPE D,
FUTURE-TECH, Japan)

4. pinsiapanenlulasiimes (Digimatic Micrometer, Mitutoyo, Japan)

5. ﬁﬂQU@N@mugﬁ (Incubator, Contherm 1200, Contherm, New Zealand)

6. Lirnsiiuasiariy (Amalgamator, Mixomat, Degussa AG, Germany)

ailnsainldlunside

1. wuunaelanzuuuuen (splited stainless steel mold) dusnuAueENaNe 4
Hadwms auou 2 1a Tneusiazgatlsenausmauuulanzanings 1 uaz 2
adIuRAT DAy 2 Tu

dalauall st (silicone spray)

wHungzanla (glass slide)

Wyisndla (celluloid matrix)

wriangzanla (glass slab)

WEINAN (plastic spatula)

A L R S R

M@ﬂmﬁ’ﬁ@@ (delivery syringe, Apidose tipsTM, Microbrush inc, USA)
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Commercial Batch number Composition Mixing and Curing
Name of RMGI time
Fuji 1l LC® 912171 Powder: Automatically mix
GC, Tokyo, 1002151 fluoroaluminosilicate glass capsules 10 s
Japan Liquid: Curing time 20 s
polyacrylic acid; HEMA; powder / liquid
2,2,4 TMHEDC; TEGDMA 3.2/ 1.0 wt ratio
Vitremer® N138252 Powder: Manually mixed
3M/ESPE, N176571(powder)  fluoroaluminosilicate glass; for45s
St.Paul, MN, N173950(Liquid) microencapsulated potassium Curing time 40 s
USA persulfate and ascorbic acid; powder/liquid 2.5/1.0
pigments wt ratio
Liguid:
aqueous solution of
polycarboxylic acid; HEMA;
photoinitiators
Ketac N 100° N122556 Paste A: Manually mixed
SM/ESPE, N123743 silane-treated glass; silane- for20 s
Sl treated ZrO,; silane-treated
U.S.A. Curing time 20 s

silica ; PEGDMA; HEMA; Bis-
GMA;TEGDMA

Paste B:

silane-treated ceramic; silane-

treated silica ; water ; HEMA;

acrylic/itaconic acid copolymer

Dispense 2 clicks

1.3/1.0 wt ratio

nguALAN A ANLTNEaMBLLATAuA e TuNe AN ainanaleTaTuwe §

FNUALFATTHANANNNILT 2 HaAWATIALAENITYIZLLLATILAY
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NANYNAREY A AINLINRIFULBLATA AT TuNe AN aAnana lata Tuwe
Fiudusazaiiafinonamun 3 4uaz 5 faAAT KOENTYsEIULAS AT LazuL gy
TneSauandanind 15w 154 1 duaof 1 wew uduau 18 nga

n3PLANANATIE Y TRENNERtATIL RaniBEal Aaneysnizanai
Tufudeau Wy newierTuuamamn 3 Sadmas wienlaedBnsyssiLuak

= i’/ ' = %
WeAzU LT Tuduagaiy

G $ s 1
NISLATANTUAIDENT

1. euARIReLdLead s Tneldirreslnaanusadnsasannuduuaslinngn
1000 HARTAAABANIINITURANAT NaUATE LL@WI‘E’J@ﬂ’J’lNﬁNLLm%WLﬁ@Lﬂ?llﬁluﬂ'@;il
SN T Y

2. Lm?ﬂuLLUW@'@Lﬁfam’éwﬁuaﬁutéﬁumu@uﬁﬂ@’m 4 UARNAT ANV 1 uaY 2
fadmns naeufndwludaedalaualselivn seldiuss 1107

3. Tmeudadlu 2 nga

- ﬂ?ﬁiﬁi@@uum%Lﬁmmummqwmuuwd@ WTENLLLNABANNAN

dIQJ a o/ dl Aa v Y oAa o =l [~3 a Aa '8
A9NFiRINIINLRLNENG la NANIAAATNNUTEHNHNAANTIVUA ALNALDY 100 ey INTLNaT

u

[

Tnszuanindasiusindan lunstiaes Wa Il uead andanainualgalaanss n1sandan
Wnsanevaesanuilediuaisreaiuuuastansiszannd 0.5 NaaLNAT SNHNTZALAULE

sumaslane seunTladiuLdesurBndlawssnadaeusiunszanlaanniuiugunszanls
80 AntuaeLaslngasaneaeni LR NTLLLLVES e luntsaeLadliiagn

a v YoAa o o dl
ATNLTBNHNRIANTURAAINTNN 8-14

Nl 8,9 anauuLnaalanzuuNENg lanuANgauazandan litana g
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AN 10,11 WAANLNYIBNT 1 LALNNITIAA I ULIUTU WA EILNYING b

AW 12, 13 LAAINITL AR IULIUTUIING s LE LN zan lA N AN 9 A WINY LAY

188N

o

A 14 LAPINITRNEILAINT UGN

- lunsadlddaniludu  wissnuuuvaeluusazdu luudazd wrandanm i
UTHNEHARAULA AMFUALNALEY 100 LAY AViTLNaT Tinszuantindandusaindan lu
= a a a o a o v a A ] 1
n3ciaed WA Il uead andanannualgalnenss nsandanlinnslanavaesanmiladiuand
Iaguuunaalanzilszin 0.5 RadwWmn? Snunsesusudiniuuvanlaned warldny 2
HARINAT LAY RIUUAIMINANULNGATNE189TWINU TudugavineTasuuusasiuyiand g

LAZNAAELELNTZAN A NTUTNLRLNTzanlaaan anakdalne 9l anaaa AN wagFd

v 1
NAUTWIYL a1 TunsnauauiunaINLTEMANARTMUA AT 15-21
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4

i 16,17 ldunuTans1insaaugeiisiasnislunipe 5 JadLwns ANiuanauasnIy

UFHNEHAR

T NG e

=

A 18 WAPNULLNARIANZNAARNTIUTUN 2 ANNTUNIANNNINT 16, 17 1UANAUlGRIN

AITNES

NN 19, 20 wanen9aiTunuludugaing taduuusasusndlauazuiunszanla

(UNHUARTUINUAMNIUN 5 NAALNAT)
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o

i 1Y
AN 21 LaRINT T LRUNIzan ldeanuazn1sa e g NI uFaaeng

v o Y

SLUAULLINT UGB vaaINg N Ine N9 AU AN Wi Taf U uLaesian
divlunaeaiuuas urause1eluiingy dldlugaiuangumni 37+2 aamaaEs

11980 24 d9lug 1 &4Ued Ay 1 1AL ANNASL

-] =0 OO

2 mm 3 mm 4 mm 5mm
T
Increment 1 2 j 2
1o
2 mm 3 mm 4 mm 5mm

A 22 uansuuunaslanzanaNgeluwsazngy
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Bulk (B) 2,3,4,5
Fuji I LC®(F) ; 4 p—
Increment (1) 3,4,5
Bulk (B) 2; 31 41 5
NANAIBEY Vitremer®(V)

Increment (1) 3,4,5

|

,
J

Bulk (B) 2,3,4,5

Ketac N 100®(K)

H

ANEVANKIAN
H

Increment (1) 3,4,5

N9 23 uansnguFnatineluniiey
dl 1 = ¥ o dl [ o v a 1 o dl o
Beangulun1sAnELsneuAce a1 dnwInnmdangusialugy Fah2enws
nudangeFaini g wazdan 3 1aensda HANNuNIene NARSWIT 38N19YTT UAY
ANHMUNIBNTUINY AMNATAL LW FB2 Ao A |1 WOST UIUsUULASIALNAINWLT 2

Haawmg 13a KI5 Aa AuALEY 100 Ysnuzuuuiluduaaumun 5 Hadwes
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s < a o s a b~
N5IRANNKISRITEALAANATRNsTuNaAN aanad lalaTuinas i ue
YN TUFMBEN9RTIATAAINN LTI RITRITUINUAUNTURAWTEAULY (top) Taeldvin

naytl auausana 100 niu lwean 10 3u¥ sie 1 9a8nA H1INNINA 2 AMuULFaaNsa

4 1
a

1 Fushedwlpeoan 15 Wi aznediumben 1 InedaluAundaivineannqaissy
o [ k%4 1 1% 3
AuteAnuLudaaiinny 1000 lulaswmsuazvinsanuuanatsunfnudae 500 Tulaswns
AIumde 2 agwitlasumied 1 500 Tuaseu oan 1 duaznediumian 1 teaadnlu
o 1 dl 1 dl o [ ¥ 1

1wt nveanganssyumieAuuusaaianng 1000 lulasmmAsuaziiaainuuanang

1A U9 500 TnlAsiums Arumis 2 agwiliadiunian 1 500 Tuasan Avan 1 dilasf
e ca e d. d ey
aznedunile? 1 leedaluiumidaiiieainqanssysumi fuuusaatinnn - 3000

o 1

. y gy ° A e =
1NTﬁ?LNﬁ]?LL@$MWQ@WﬂLLuQﬂ@’]\‘]N’]ﬂWusﬂﬁﬁl 500 VLNI@?LN[F]? ALULNIN 2 BLAINIIATUUNUIN

1500 lumAsau Nnan 1 e aznadiuted 1 Tnedalusiunisnivingainqansyymiumis

fususaadannn 3000  lulasiumsiasiieannuuanaemndnuean 500 lulasiums

' o 1

AL 2 agAndasuniedl 1 500 lumsan gruAiAmudsianindaeng 10-20 win

ANAALUAIANANNLIIHATE 2 A1 DaLUAIANLEIRN 19T W NEuLA TR

AR (bottom) ABILFAALLIAY (NAWN 24)

AW 24 me\arﬁ’nmmmﬁmmwLL%aEqﬁmmmﬂ (widael - luiAsiums)
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NSLNLSILTINGT YA

v K

TUNNAIANHKINENTZALAANIATATULIUUAT AT UA N YN T WU ULFR ST

Finainaia 4 1981 aglupnaeiatinlddssunanasalil

N5ILATIZUTaYN

v ¥
1

nsdpafatldllsunsudnidagiiea # 1ea 1wa  (SPSS for windows version 17.0)
waznMuAANTiIA ATy ead A sALANTeiuFenar 95 Inadszunanadayanliann

ANgANESeFa lUT

1. wWEaumsuAedaAmuiRsdiuuulara W uusazngunaaas Tneld
- . s D de . e m
ADPNARALAMNLANANTE I NARA tdasA N laasulsldifluaasesa

o

NU (dependent pair t-test)

2. AATITHATDIANUIUILDITAR LAZATNNTLILEDANIINEDAIANN
< a v 3 1 Y aa a "
wlsiamuuBLazAUa N Ing liatan1snsvrinnnl sl sauaeania
(Two-Way ANOVA) StasazsimanuNdunus lusazsaaulsing liaffainszy

ANNNLTULLINISRES (One-Way ANOVA)

lilsunsndngagl@nunaumn (Sigma stat for windows version 2.03) WAz

MuuaASEA AN NaTAssEALA TN Uatar 95  Taatlszananadayainlfiann

AnsANEIsasall

a L8 < a % % 1 o dl dl Y aa
1. ')Lﬂﬁ"]xﬂﬂ')’]&lLL%QNQ@WHUHLL@t@WH@WQﬂUL'}@WV]Lﬂ@EIIﬂ,‘]J Ineldanmnig

AAzsiANLLsU 3R NN19900 (Repeated Measures ANOVA)

1
Ay

Tunsiindeyaiansui ldnisuanuasiusiln

a

5 (Normal distribution) azl4a05
WLLUEKN3 RS (Non-parametric) Wun N33Rz isneanisnaianna Saag  (Kruskal

Wallis test) unun1sdiasnzianuulstsauaunandidangusiaetinsinisuanuasing
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Namsﬁnmm‘%ﬂuLﬁﬂurohm’mLtﬁqﬁ%zﬁ'm}amﬂﬁ'ﬂuuuumﬁ”ﬁudﬁwfaﬁumu
mnm@ﬁﬂmmmmLL%qﬁwzﬁu&g@mﬂ%\‘iﬁmuuu@zﬁmmw aviuilirniade

LL@quuLﬁﬂqmummﬁmﬁqmeﬁlummﬁ 2-5 Lﬁ@mmmummmmﬁ@g@é’fmmﬁa

Kolmogorov-Smirnov test wudndayausaznguinisnszanasauuuilng (p>0.05) Tnalu

oA ! S o

ngNNANIsysuULAT IR L U NLINHANNLANFANNTIBSANRANANL  T9RNTEAL
AANIATBINUAIFUBLUALA A WAL WHTIAATYNNADR  uslANLANFNNTB9ALRAE
AMUTsHnseAUqanIAas gl utumNdNTusALANseiul Lz gy

HANNTANHNANENAUDINAAN T ABNITUTUSUAZANNRUIADAINKTIRID

FUU (AN9199 2-13)

NANIIANTINIAY 15 U URIRFIITLNIY

AMFUNINAFBLBNENA TDIIDNITLYIULY WAZAINULT FIBAIAINLINAULIUTY
TUINUNUFIS 2 FoutlsHEnEnasiaA1AHIINHTNABLIBLAL A UANTBITA R UAAL TR

AN LTNEAAN 1L

Amsua Il waadynngul duansanngNNRANNMEY 2 HaANATaENaE

q

u
UHANATYNNADEA (p> 0.05) HARANTUNNFBNNTLIUENAINIIIYINAYW Wudn Tl usnsinanii

a  a -4

TunAauuwn (p>  0.05) Ausuansiwas anguliuanssannguniammw - 2

1
a a A a

HafLumIat A ATyn9ada (o> 0.05) Lu@wm'imﬁﬁ%%mmim:ﬁm’mumwhﬁu
WUt Tipanan 5 Redwns deysssuunasafeeddsnnnddleysusindy (o<
0.05) dmuAunAEY 100 Nnnguliuansannguiiiacaun 2 Sadmnsesiied]
UdATYNNanA (p> 0.05)

AN NI AN 1A

Amsuia 1l wasd Weysnzuuuaiuheaivun 5 JadmnsiAiaNLdeEaiias

o o

nIMNguNAMENTIEY 2 AadmasatWRTtdANNatR  (p<0.05) Waysnuziuuilugu

o

wusnngnlduanssaInnguniaNmLn 2 JadmasateHitdANeata (0>0.05)

' v
A o

[HERANTUNNTBNNIYIETAMNUUIIINIL WL TIAINULN 5 HARWNAT LAY ITUILATY

v

= a1 v 1 P o Q @ a a -4 ' ] ] 1 PRy
WAEINATURENITN AL TDUSILILITY (p>0.05) KR1UTUINTLNRS nnnzgﬂmmnmwmnnqum
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o o o

AU 2 HAALMATaH NHTEANATYNNETE (p>0.05) IHaNA1TUI 3BNNTYTUENAIN

o

P ' ' ' o ) s [~3 J
s o uanseiulunnaumun (p>0.05) d1usUARNALAYN 100 WHAYIUE

LUUATILREIYNNENTRENINgNNRANNILN 2 HadlunsatellsdnAtyn9as (p<0.05)

waysnszuuifudunudmnngulaiupnsisainnguiniiauun 2 Hadwnsedned

q

o o o

WHANATYNNADEA (p>0.05) HARANIANTIIBNNTLTULTAINULITINAE WL NITUTUE UL

ARREaNANANlsRatiae NIy sz LLF Ul N AN

NANIZANENTNAT 1 91 NAIAFT19T U

AMFUNIMAFDLBNTNA TBIITNNTYIUY WAZAINULT FIDAIAINIINAIULILTDY
TUINMUNLAIS 2 Foutlsianinasaa1 AN BLBLAL AN UANTIBITAR WA AL TR

AN AN 1111

A wsuWa 1l waad ynnguliuansigannguniaNIun 2 AadmAatnag

ua

A1 AN NaTH (p>0.05) aNA150u0NTBN1 syFaREiAINLWINW wudn Tdumnsinariv

TumnAumU (p>0.05) AIUFLANGLNAS NNENINALTUZILLATIALD NUd1AIA LTS

1 o o

Aatlasndnnguindaumun 2 HaalunsetaltidAnnisata (p<0.05) LWaysnizuLLl

q

b

1 I o o

dudunudnnngulaiuansdeainnguin Ianuvun 2 JadmnsetelisdAymnisans

q

(p>0.05) HANANTNTIIBNTYTULTAIRUUITINAY WU AANMUN 3 Ay 5 HaAwAs

o o e =

WaysnizuiuAiRtaNAA N dsiatesnd duetnelied Aty (p<0.05) AmSUA
< ~ ?:/ = A a a A C a v ' e
WNALAY 100 WHAYTUTULLATIAENT AN 4 HaAmAsHAIANdsRatiand ngud

HAuvun 2 AadlupsedNNuad1ATUN AR (p<0.05)

AN NI AN LA

Amsua 1l wasd ynnguilaysnisuLuALAes wudnA1ANLINRaiaaNgn

aa !

NENNRAMNILT 2 HadmmnreteliedAtynealia (p<0.05) Waysnszuuuidudunudng
W 4 uay 5 Hadwes datauudioteandinguiidaciuun 2 dadiunsedned

g1 AN NADA (p<0.05) HENA1IWNTIINTYIUETANNIBIINL WU LBy s

<

LUIUATIAEINAINTY 5 HaAwmms HAA0N Nudeiiatiasndnileysaizuuudis (p<0.05)

oA <1 1

ANSLINFINDS IWaysnisuuLATANNguE AN AN Tand nguRdA Nl 2

q q

a o

Haawmnsat it Aunvatd  (p<0.05) Waysnuzuuuiludunugn Avpanuudaiall

@

b

ULANFNNAINNANNANNAUT 2 FAANAT (p>0.05) HANANIUNNRBNIIYIUENIAINUWN
winAuwuan Annaumn WaysnizuuiiuaiunaalAtaauudeiatiesndanisys

wundy AusuAwnAEY 100 WeysuzuuuaTiRe) NAuwu 4 uaz 5 Jadmnsiiad
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ANNNWINRNTRENIINGNARNANNTUN 2 RadumseeneliadAun1eans (p< 0.05) La

q o

a o

ysnuznuuudunudnnngulduansdisannnguidiaonumun 2 dadwnsetineliiednAty

N9aDA (p> 0.05) LHANANTUINIBNTYIUENAMNUUIWINGL WLINNNFUTUTULUATILAEN

dl a Aa ISP @ A 4 1 ?/
NAUUNUN 4 ULAZ 5 UARLNRAT Nﬁqﬂ'ﬂ]’mLL‘INNQH@HHQWM?MZLLUU%H(D< 0.05)

=K dl o o % a’j
NANNTANHINIAN 1 AUATUNAIATINT LN

AMFUNNINARBUBNENA T8ITBNITYIY WAZAINIL FIRAIANUTF LN
TUINUNUFIS 2 FoutlslanEnasie a1 ANLINHTINABLBLAL A UATNTB4TA R UAAL TR

AN AN 111LS

AwsuWa 1l waad ynnguliuanssaInnguniaINIun 2 AaAmAatnag

ua q

g1 AN 9atia (p>0.05) aniii IaYsUsULILATIALI ML 4 HaRWATHAIANNTSHY

o

o ' | Aae o o aa 4 A Ao A '
UBENINBUWHUHUANATUN WA (p<005) FHAWANTIUINIATNITYIUSNA - ATHUURININY

o a a

wudlduansineiulunaaumu (p>0,05) d1usUANFINES YNNgu lLuANFAINNENAT

1 1
@ o o A a Al

ANHNUN 2 HaALNATat NHTEANATUNNETR (0>0.05) LHANANTUNNIBN9YIIENANN

a 4 1

wWiiunudnaaL 5 IaAlAaRe sz iuLATIAINAAN uisiatieanduuy

Funtinadiledfny (p<0.05) dwmsuAunaLaY 100 Nnngxliuansnsanngundaaumun

A o

2 HadmAsatNNTg1ATMNaTa  (p>0.05) aNANINTIIBNTYTUEIANULTINGY

wuan Tusnsinaiulunna s (p=0.05)

AN LINEAAN WA

Q [

AmSuna 1l wasd WeysuzuuuAiALauun 5 NadmnsRAIANLdsEa e

|
o  ar

nINgNaueENNTRIAIAYNINATE  (p<0.05) Waysnuzuuuiludunugn yanguaAtaa

wisiin lduansngaINngunAINILN 2 HaAIAs (0>0.05) WANANTNTIBNTYTULH AN

Q [ a

wwinAuwugn lduansneiulunnacumun (p>0.05) AUSLANGNAS IHaYIUULLATS

ALINANUUN 5 RAALNATHAIANNNLINRILRENINNANARAMNAUT 2 NaRiNATatNe9l

q

1
o aa = a

g1 Anun9atia (p<0.05) Waysnszuuuifluduianumun 5 NadwmsiaAiAu uwiaio

o

1 |
oA o o aa =

UNNINGNARANUUN 2 NaALNAIE NN TRE1ATYNI9EDR (p<0.05) WHaNanTunNIBNNg

a o
1 v

YIULNAMEUTINAY WU ARoumun 5 Jadluns ey suziuiiuaiufeniiAiag

wisRatiaandinisysaizuuudy S usuALMALEY 100 WeysUzLUUATILA tafiANILI 4

1
oA o o

way 5 Aadums JAraouudeiateandinguiiiaumn 2 JadmnsadneliadAynig

q

atd (p<  0.05) Waysnzwuuiludunudmnnguliuansieainngundaoniumun 2

q

1
o o

NafLmIat WRTRIAATYNNEDA (p> 0.05) LHeRANINTIBNTYILA ARNUUIYINAY
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WLINNIYIUULLATIRENNANNUWY 4 uaz 5 HaANAT HANAuudeRiatiaendnysny
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= a = o 9 X
NANITANTINLARAT 1 LARUNANATINT UL
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AN LINEAAN WA

ANFUYA Il wasd WHaYsUzuLUATUALITIVWN 4 UaY 5 HaRNATHA1ANUTHY
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F19N 2 uandAeAt AT leuuNIRTgIuANLINEdsEALaan A uLULAZ A1 W

WARZNANTLIAT 15 WINAIAFINTUI (T1) 20994 |1 Laad

Group T
Top SD (top) Bottom SD (bottom)
FB2 26.41° 2.12 28.91% 1.98
FB3 26.38° 2.39 28.78 3.19
FB4 26.50° 1.44 29.02° 2.42
FB5 25.98%° 2.67 22.02 " 2.42
FI3 26.93° 3.23 27.96%° 3.32
Fl4 26.94° 1.63 29.76° 3.68
FI5 26.71° 2.94 2917 2.50

A o

1Al 1 ] o o aa =l %
* AP TNANUANANA T TA AtUNNana (p<0.05)lulnaAeaiis
- FadneesaanRANeiuudaeIniaNuANFNe el T ad Atun1ean A luaadusT

Weari (p<0.05)

19NN 3 UARIANLBALLATAITENLUNNIATF I UANLINEN T E ALAANIAF ULULAZ A

1 U
Tuusiaznguiinan 15 WIANAIaF 19T (T1) 1e93visiwes

Group T1
Top SD (top) Bottom SD (bottom)

VB2 14.80% 1.25 12.93% 0.87
VB3 13.65" 1.82 11.99 % 1.41
VB4 14.68% 2.25 11.24 % 1.67
VB5 16.02° 1.18 13.20°%* 1.40
VI3 12.62° 0.93 12.65° 2.04
Vi 12.49° 1.81 11.49 % 1.64
VI5 13.03% 1.40 13.82"° 1.51

- ugasdndANLAN A WRTRIANATYNNEDE  (p<0.05)Tuunqimaanii

° o

- FRANE A NNANAULAAIIN N AN HLANANNAL NI A ATUNNAD A MIARANTT

o

Wenf (p<0.05)
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F19N 4 uandAedtuardsuleuunInsg AT s ALqanIAF uLLLAZ A1 W

UWARZNANTLIAN 15 WITINAIAF 19T (T1) 199AunALEY 100

Group T
Top SD (top) Bottom SD (bottom)
KB2 25.48%° 1.83 22.54° 1.70
KB3 22.40° 1.91 10.44 " 2.09
KB4 22.89%° 1.53 2.41% 0.21
KB5 25.81° 1.13 4.40% 0.84
KI3 24.16%° 2.82 23.21° 1.91
Kl4 23.04% 1.23 21.76° 2.37

KI5 22.66" 1.22 21.60° 1.30
- UAANIEANNUANFANe L RTRANATUNNATR (p<0.05)lulnataeaiis
- FadneesaanNAeiuudnIniiaNLANANenel g Auneai A luaa ausT

WAeIRf (p<0.05)

F19N 5 uandALeAt ATl UUNARTF I UANIINE T EALaN 1AM BLLLATANa Y

UWARZNANTLIAT 1 T1 UAIATNTUIIU (T2) T8993 1| Laad

T2
Group
Top SD (top) Bottom  SD (bottom)
FB2 32.96° 3.50 35.44° 2.37
FB3 31.46° 3.12 28.12% 2.45
FB4 30.67° 2.28 28.14* 2.28
FB5 26.94° 3.02 20.05 2.21
FI3 33.97° 4.10 34.44%° 3.09
Fl4 31.15° 2.02 29.37 ™ 1.77
FI5 29.22° 3.59 29.28" 1.55

* LARNINNANLAN BN TEAATYNNalA (p<0.05)luunatpaariu
- FafnEefaanfinneiulansInlanuuansteatneldadAnynneaia luaaduss

Wenfy (p<0.05)
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F19N 6 UandALAtLaTdduleuUNIRTgIuANLINEdsEALqanIAF ULUIAZ A1 W

UWARZNANTLIAT 1 F1 UAIATINTUIU (T2) 2R93V3INaT

T2
Group
Top SD (top) Bottom  SD (bottom)
VB2 29.10% 418 25.92 %% 4.25
VB3 18.90¢ 1.34 15.73 % 1.85
VB4 21.58% 1.32 1765 1.58
VB5 19.64 ¢ 2.04 13.37 % 1.67
VI3 26.00%° 3.14 27.84%° 415
Vi4 22.06 3.83 22.95 273
VI5 30.43° 2.25 30.39° 1.75

- ugaNdNEANLAN ANt TR ATUNNEDE  (p<0.05)Tuunqimaaii
- FANHIFENNANTULEAIINANNLANANE NN A ATYNNATA lUARANT

Weafi (p<0.05)

F19N 7 uandAedtuardsuleiuuNansguANL sz AuqanIAf uLuaza 1l

UWARZNANTLIAN 1 T1 UAIATNTUIU (T2) TBIALNALEY 100

T2
Group
Top SD (top) Bottom  SD (bottom)
KB2 31.37%° 255 31.50°%° 7.63
KB3 31.64> 5.59 23.94 %% 6.64
KB4 26.11° 1.54 4.14°% 0.55
KB5 29.52 % 2.10 7.18°% 0.78
KI3 34.00° 3.43 35.45° 5.78
Kl4 26.55 259 25.86°° 265
KI5 25.13¢ 1.52 23.01° 1.53

- ugasdndANLANANsaNTTEA AUNNana (p<0.05)Tuunqimaanii
- fafnEefaanfinneiulansInlanuuanstsaenel i dnAnyneaia luaadus

WAelafi (p<0.05)
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F1947 8 UAnALAtLATAY T ENILUNIATFIUANLINEITEALAaNIAF UL ULAZ A W

wsazngNan 1 dlaif nasa¥emiueu (13) 1a99a Il uead

T3
Group
Top SD (top) Bottom SD (bottom)
FB2 35.78% 2.64 34.67% 5.32
FB3 38.68° 4.59 35.50 % 3.54
FB4 30.54° 274 26.83 7 3.29
FB5 32.64% 2.12 24.48°* 217
FI3 31.58%° 238 30.49%° 2.44
Fl4 30.17° 3.17 29.52% 2.01
FI5 31.76% 3.02 31.41%° 5.00

A o

1Al 1 ] o o aa =l %
* AP TNANUANANA T TA AtUNNana (p<0.05)lulnaAeaiis
- FadneesaanNAeiuudaneIniANIANAaN i A Ay eai A luaa ausT

WAEIRT (p<0.05)

F19N 9 uandAeAt AT leLNNARTg I uANLINENTEALaaNIAF uLUIAZ A T

WARZNANMIAN 1 §UAnYf MAIAFNTUI (T3) 209373INa T

T3
Group i~ -2
Top SD (top) Bottom SD (bottom)

VB2 24.18 " 2.78 21.45" 3.32
VB3 25.60™ 4.73 22.40 %% 4.97
VB4 25.54 %% 2.57 19.11 " 1.59
VB5 19.98° 1.58 14.00 1.39
VI3 23,73 4.00 21.13" 3.59
Vi4 22.06 3.99 21.43° 3.40
VI5 29.94° 2.00 28.56° 1.75

* LARNINNANLAN BN TEAATYNNalA (p<0.05)luunatpaariu
- fafnEefianfifneiulansInlmnuuansteadnedl e dnAnyneaia luaadusg

WAelafi (p<0.05)
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F19MN 10 waRI AR LA AL TEULUNIATTIUAMNUINHITLALAAN AR ULLLAT AN

Tuwsiaznguiinan 1§l nasa¥19emuiu (T3) aa9AunALEY 100

T3
Group
Top SD (top) Bottom SD (bottom)
KB2 33.21% 5.04 28.49°% 5.55
KB3 29.34% 3.69 23.42° 257
KB4 25.38" 1.46 6.08 1.27
KB5 28.59° 1.66 14.14 " 224
K13 33.59° 4.56 30.37 % 4.02
Kl4 28.52%° 3.51 29.17° 3.55
KI5 26.71%° 1.11 24.68%* 2.41

- uanNIEANNLANFNN e RTRIAATUNNNAT B (p<0.05) lulnaaeaiis
- FadneefaanNAeiuudaINlANLANANeN i TRAN Ay 1eal A luaa ausT

Weafi (p<0.05)

19N 11 UaASANRAL AT AU DB UNNIRTTIUAINIINRTEALRAN 1 ARIULILLATANY

1 2
Tuusiaznguiagn 1 e AR TN (T4) 20993 Il Laad

T4
Group
Top SD (top) Bottom SD (bottom)
FB2 35.20% 4.06 35.04%° 4.36
FB3 29.62%° 215 28.62 7 1.65
FB4 28.06" 2.40 25.04 “% 215
FB5 28.21° 1.51 23.11% 1.14
FI3 36.26 %" 4.79 36.47° 3.94
Fl4 32.76° 1.95 28.77 % 1.64
FI5 30.80%° 3.14 28.32 2.84

- ugasdNEANLANANaE WETIRIANATYN AR (p<0.05) Tuunalmaai
- fafnEefaanfinneiulansInlanuuanstsatnel i dnAnynneaia luaaduss

Weaf (p<0.05)
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19N 12 uansANeftuardtdanUuNInggIuAY NudNEasEALaaN A ULLLAZAN

Tuusaznguiaan 1 1o AR TN (T4) 2099731085

T4
Group
Top SD (top) Bottom SD (bottom)
VB2 26.28 % 245 23.05"* 1.56
VB3 28.66 " 1.69 23.26"* 211
VB4 25.64 % 3.15 17.40°% 1.93
VB5 20.37° 1.60 12.93% 1.34
VI3 25.09%° 2.03 21,79 3.03
Vi4 23.02° 3.36 20.54 "% 3.38
VI5 29.04° 2.03 27.52°% 1.72

- uAANINHANLANANAL WHTRIAVATUNNATR (p<0.05) Tuunaimaai
- FadneesaanNAeiuudanInlin N LANANen i TRd Ay Al A luae Ans

Weafi (p<0.05)

FI19N 13 wARI AR LA AL TEULUNIATTIUAMNUINHITEALAAN AR ULLLAZ AN

Tuusiaznguiinan 1 1haw Nava¥8eTuiT (T4) 1a9AUNALEY 100

T4
Group
Top SD (top) Bottom SD (bottom)
KB2 37.11° 4.94 35.71° 5.41
KB3 31.06° 3.66 20.51°% 3.38
KB4 25.94° 1.17 6.88 1.05
KB5 28.19" 1.77 13.27 % 1.41
KI3 32.64%° 2.51 28.85 3.58
Kl4 25.44° 2.43 24.26™ 1.6
KI5 25.84° 1.76 2255 1.42

- ugasdnEANLANANaE WHTIRIANATYN AR (p<0.05) Tuunaimaiu
- fafnEefaanfinneiulansInlanuuanstsatneldadnAnynneaia luaaduss

Weaf (p<0.05)
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P97 14 memmﬁlﬂmmLlﬂqﬁqrﬁw’mummzﬂ'f]Lﬁmmummgm "Lum;immjuﬁmm 15
W (T1) 193 (T2) 1 4a9f (T3) uaz 1 e (T4) 2099a Il Lead
Top hardness
Group T1 T2 T3 T4
Mean SD Mean SD Mean SD Mean SD
FB2  26.41° 212 3296° 350 3578° 264 3520° 4.06
FB3 26.38° 239 3146 312 3868 459 29.62°° 215
FB4  26.50° 1.44 30.67° 228 30.54° 274 28.06"° 2.40
FB5 25.98° 267 2694° 302 32.64° 212 28.21° 151
FI3 26.93° 323 33.97°° 410 3158 238 36.26° 4.79
Fl4 26.94° 163 3115 202 3017° 317 32.76° 1.95
FI5 26.71° 294 2922° 359 31.76° 3.02 30.80° 3.14

- Tuunadaaiu Aadneesia AN UL T ANLANGANNE BTt A1 AN NED A

(p>0.05)

19NN 15 wassAnadtANdsEafuniarAndasuuNInggIu luusaznguinan 15

UIN (T1) 158 (T2) 1 FUan9f (T3) waz 1 1Hau (T4) 1a93viaiuas

Tob hardneés
Group T1 — 12 —" T3 T4

VB2 14.80° 125 2910° 418 24.18° 278 26.28°° 245
VB3 13.65° 1.82 18.90° 1.34 2560° 4.73 28.66° 1.69
VB4 14.68" 225 2158° 1.32 2554° 257 2564° 3.15
VvB5  16.02° 1.18 19.64° 204 19.98° 158 20.37° 1.60
VI3 12.62° 093 26.00° 314 2373 400 2509° 2.03
Vi4 12.49° 181 22.06° 383 2206 399 23.02° 336

VI5 13.03° 140 3043 225 2094 200 29.04° 203

N o o

- Tuunadaaiu fadneesiianiifneiuudasintANLANANNE N NTE A1 ATuN19a DA

(p>0.05)



44

P13 16 memmﬁlﬂmwLlﬁqﬁqé’f]uummmﬁLﬁmmummgm "Lmu;immjuﬁmm 15
WA (T1) 159 (T2) 1 a9 (T3) WAz 1 1hat (T4) ABdALNALEY 100
Top hardness
Group T1 T2 T3 T4
KB2 2548 1.83 31.37° 255 3321° 504 37.11° 4.94
KB3 2240 191 3164 559 2934° 369 31.06° 3.66
KB4  22.89° 153 2611 154 2538° 146 2594° 117
KB5  25.81° 113 2952° 210 2859° 166 28.19° 1.77
KI3 ~ 2416° 282 34.00° 343 3359° 456 32.64° 251
K4 2304 123 2655 259 2852° 351 2544 243
KI5  2266° 122 2513° 152 2671 111 2584 176
- luunqlmaaiu ﬁﬂﬁﬂ‘i&f?ﬁ')ﬂﬂﬁﬁi’]\.ﬂﬁﬁu‘@mx‘i’jﬂflﬂ']’]ﬁdLLlﬂﬂﬁi’]\‘l'ﬂﬂ’Nﬁﬁ/ﬂaﬁ’] AUNNADA

(p>0.05)

19NN 17 uansAeasANLIsRafuaN ez deuunn W Tuusaznguinan

15U (T1) 194 (T2) 1 danf (T3) uay 1 1hau (T4) 189%A || uaad

Bottom hardness

Group T1 T2 T3 T4
Mean SD Mean SD Mean SD Mean SD

b

FB2  28.91° 198 3544° 237 3467 532 3504° 4.36
FB3 28.78° 319  28.12° 245 3550° 354 2862° 1.65
FB4 29.02° 242  2814° 228 26.83*° 329 2504° 215
FB5  22.02*° 242 2005 221 24.48° 217 2311°° 1.14
FI3 27.96° 332 3444 309 3049"° 244 36.47° 3.94
Fl4 20.76° 368  29.37° 177 29.52° 201 2877 1.64

FI5 20177 250 29.28° 155 31.41° 500 2832° 284

- luknaReniu dadneasaanisneiuansanlauLan et llE A1 Ay nieais

(p>0.05)
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19N 18 uansAeasANIsHIfuaIarADEUUNIR W Tuuiazngunnan

15U (T1) 154 (T2) 1 &Um9f (T3) way 1 1Aau (T4) 1893%3iNas

Bottom hardness

Group

VB2
VB3
VB4
VB5
VI3
Vi4
VIS

Mean
12.93°
11.99°
11.24°
13.20°
12.65°
11.49°
13.82°

T1
SD
0.87
1.41
1.67
1.40
2.04
1.64
1.51

T2

Mean
25.92°
15.73"
17.65"
13.37°
27.84°
22.95°
30.39°

SD
4.25
1.85
1.58
1.67
4.15
2.73
1.75

T3

Mean
21.45°
22.40°
19.11°
14.00°
21.13°
21.43°
28.56"°

SD
3.32
4.97
1.59
1.39
369
3.40
1.75

T4

Mean
23.05°°
23.26°
17.40°
12.93°
21.79°°
20.54°
27.52°

SD
1.56
2.11
1.93
1.34
3.03
3.38
1.72

- Tuunqmaaiu fadneesaniaNiULaasdlANLANANE NTE A1 ATYN1NED A

(p>0.05)

19N 19 uansAeasAuisHai AT AeuuNIn W Tuudaznguinan

15U (T1) 154 (T2) 1 &U@n9 (T3) waz 1 1aeu (T4) 1a9AunALEl 100

Bottom hardness

Group

KB2
KB3
KB4
KBS
KI3
Kl4
KIS

Mean
22.54°
10.44°
2.41°
4.40°
23.21°
21.76"
21.60°

T1
SD
1.70
2.09
0.21
0.84
1.91
2.37
1.30

T2

Mean
31.50°°
23.94°

4.14°

7.18"
35.45°
25.86"°
23.01°

SD
7.63
6.64
0.55
0.78
5.78
2.65
1.53

T3

Mean
28.49°
23.42°
6.08°
14.14°
30.37°
29.17°
24.68"

SD
5.6
2.57
1.27
2.24
4.02
3.55
2.41

T4

Mean
35.71°
20.51°

6.88°
13.27°
28.85°
24.26™"
22.55°

SD
5.41
3.38
1.05
1.41
3.58
1.61
1.42

- Tuunadaaiu fadneesianifnaiuudasinlauLANANed N NTE A1 AUN19a DA

(p>0.05)



40.00

35.00

30.00

25.00

20.00

KHN

15.00

10.00

5.00

0.00

40.00

35.00

30.00

25.00

20.00

KHN

15.00

10.00

5.00

0.00

Top Hardness

T1 T2 T3 T4

Bottom Hardness

\/(\X

T1 T2 T3 T4

—¢—FB2 t
=—-FB3 t
=e=FB4 t
=>¢=FB5t
=e=FI3 t
=0=Fl4t
e=t==F[5 t
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NN 25 UNUNHLAAIARAANUTSEY (KHN) 199 %A 1| waad Tuusaznguiogn 15

U (T1) 194 (T2) 1 a9k (T3) way 1 10au (T4) NAINITLFTLINTINU
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==—\/B2 t
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==fe=\B4 t
=>é=\/B5 t
=e=VI3 t
=0=VI4 t

et V/[5 £

=4—\/B2 b
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==he=\/B4 b
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=== \/15 b
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NINT 26 LEUNALAASANRAEAMNWTNRY (KHN) 2asivismas Tuusaznguiiuna 1 hau

a1 15U1% (T1) 151 (T2) 1 §4UasT (T3) waz 1 1Aau (T4) UAINITFATLNTIU
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Top Hardness

!

T1

T2 T3 T4

Bottom Hardness

i

/

o

T2 T3 T4

=—¢—KB2 t
== KB3 t
=e=KB4 t
=== KB5 t
=H=KI3 t
=0=Kl4 t
et K15 €

—=—KB2 b
== KB3 b
== KB4 b
=>=KB5 b
=3i=KI3 b
=0-Kl4 b
et KI5 b
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NN 27 WNUNHLARIARAAYNUTSRY (KHN) 199AunALeY 100 Tuusaznguiivan 15

WA (T1) 15U (T2) 1 §4UAN9F (T3) ey 1 1Aa (T4) UAINITLATEINTIW
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One-Sample Kolmogorov-Smirnov Test (T1)

Asymp. Sig. (2-tailed)
Group
Top Bottom
FB2 460 727
FB3 993 .954
FB4 505 957
FB5 .895 .854
FI3 .608 .967
Fl4 993 443
FI5 921 935
VB2 376 .639
VB3 .843 733
VB4 .645 947
VB5 .960 .873
VI3 897 509
V14 .993 979
VI5 .855 990
KB2 .805 1.000
KB3 .999 .982
KB4 .958 467
KB5 .994 .895
KI3 .992 124
Kl4 .995 .626
KI5 .998 932
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One-Sample Kolmogorov-Smirnov Test (T2)

Asymp. Sig. (2-tailed)

Group
Top Bottom
FB2 .855 .386
FB3 929 .845
FB4 .960 .905
FB5 731 627
FI3 .999 .614
Fl4 928 503
FI5 613 729
VB2 75 754
VB3 976 .987
VB4 .863 671
VB5 .996 873
VI3 1.000 .970
Vi4 999 .883
VI5 1.000 .825
KB2 767 .998
KB3 787 304
KB4 .730 .949
KB5 937 .768
KI3 791 .988
Kl4 .661 .950
KI5 .965 .985
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One-Sample Kolmogorov-Smirnov Test (T3)

Asymp. Sig. (2-tailed)

Group
Top Bottom
FB2 999 .968
FB3 498 997
FB4 953 993
FB5 573 .948
FI3 979 514
Fl4 .858 .983
FI5 .869 .149
VB2 .650 816
VB3 1929 .880
VB4 974 972
VB5 .847 .825
VI3 .967 .984
V14 .999 .875
VI5 .995 975
KB2 .963 .756
KB3 .786 971
KB4 .636 .995
KB5 .992 .822
KI3 .892 544
Kl4 770 .338
KI5 .809 .966
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One-Sample Kolmogorov-Smirnov Test (T4)

Asymp. Sig. (2-tailed)

Group
Top Bottom
FB2 374 .748
FB3 .990 997
FB4 .990 .999
FB5 976 725
FI3 936 .995
Fl4 .984 .989
FI5 940 .992
VB2 .981 .780
VB3 875 .865
VB4 .763 .814
VB5 976 .785
VI3 .352 .958
Vi4 933 .990
VI5 .959 .898
KB2 .873 .813
KB3 .852 877
KB4 .932 .965
KB5 .836 1.000
KI3 .999 .986
Kl4 .965 .998
KI5 .899 .987
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Paired Samples Test

Asymp. Sig. (2-tailed)
Group

T1 T2 T3 T4
FB2 .049 .026 576 817
FB3 .012 .001 .024 .004
FB4 .011 .001 .001 .002
FB5 .000 .000 .000 .000
FI3 445 523 76 .853
Fl4l .056 .039 331 .000
FI5 .004 .954 .46 .000
VB2 .000 .000 .005 .000
VB3 .005 .000 .000 .000
VB4 .000 .000 .000 .000
VB5 .005 .000 .000 .000
VI3 .969 13 .001 .001
V14 .025 .040 .346 .001
V15 24 .950 .051 .008
KB2 .003 .941 .004 A75
KB3 .000 .001 .000 .000
KB4 .000 .000 .000 .000
KB5 .000 .000 .000 .000
KI3 .158 242 .000 .003
Kl4 .098 .342 .560 107
K15 .001 .000 .008 .000
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

726

.630

Tests of Between-Subjects Effects

Dependent Variable:HT

67

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 6.964° 6 1.161 198 976
Intercept 47450.967 1 47450.967| 8085.985| .000
TECH 4.959 1 4.959 845  .361
DEPTH 1.696 3 565 096 .962
TECH * DEPTH .208 2 104 018 .982
Error 369.703 63 5.868
Total 49711.878 70
Corrected Total 376.667 69
a. R Squared = .018 (Adjusted R Squared = -.075)

ANOVA

HT

Sum of Squares df Mean Square F Sig.
Between Groups 6.964 6 1.161 .198] 976
Within Groups 369.703 63 5.868
Total 376.667 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

1.614

.158

Tests of Between-Subjects Effects

Dependent Variable:HT

Type Il Sum of
Source Squares af Mean Square F Sig.
Corrected Model 326.032° 6 54.339 5.429] .000
Intercept 65144.044 1 65144.044| 6508.046( .000
TECH 46.376 1 46.376 4.633| .035
DEPTH 298.565 3 99.522 9.942| .000
TECH * DEPTH 12.293 2 6.146 614 544
Error 630.615 63 10.010
Total 67818.070 70
Corrected Total 956.648 69
a. R Squared = .341 (Adjusted R Squared = .278)

ANOVA

HT

Sum of Squares df Mean Square F Sig.
Between Groups 326.032 6 54.339 5.429( .000
Within Groups 630.615 63 10.010
Total 956.648 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

2.503

.031

Robust Tests of Equality of Means

HT

Statistic” df1

df2

Sig.

Brown-Forsythe

10.395

48.253

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HT

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 577.597° 6 96.266 10.395| .000
Intercept 73012.701 1 73012.701 7883.876] .000
TECH 116.622 1 116.622 12.593| .001
DEPTH 256.819 3 85.606 9.244| .000
TECH * DEPTH 140.402 2 70.201 7.580] .001
Error 583.444 63 9.261
Total 77476.865 70
Corrected Total 1161.041 69

a. R Squared = .497 (Adjusted R Squared = .450)
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ANOVA
HT
Sum of Squares df Mean Square F Sig.
Between Groups 577.597 6 96.266 10.395] .000
Within Groups 583.444 63 9.261
Total 1161.041 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

1.941

.088

Tests of Between-Subjects Effects

Dependent Variable:HT

71

Type Il Sum of
Source Squares Df Mean Square F Sig.
Corrected Model 645.904° 6 107.651 11.462( .000
Intercept 69160.954 1 69160.954 7363.672[ .000
TECH 323.640 1 323.640 34.458( .000
DEPTH 450.347 3 150.116 15.983] .000
TECH * DEPTH 40.928 2 20.464 2179 122
Error 591.708 63 9.392
Total 70947.340 70
Corrected Total 1237.611 69
a. R Squared = .522 (Adjusted R Squared = .476)

ANOVA

HT

Sum of Squares Df Mean Square F Sig.
Between Groups 645.904 6 107.651 11.462] .000
Within Groups 591.708 63 9.392
Total 1237.611 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

743

617

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares af Mean Square F Sig.
Corrected Model 426.570° 6 71.095 8.799] .000
Intercept 53277.036 1 53277.036| 6593.919( .000
TECH 83.190 1 83.190 10.296( .002
DEPTH 193.744 3 64.581 7.993| .000
TECH * DEPTH 178.485 2 89.243 11.045( .000
Error 509.022 63 8.080
Total 55597.410 70
Corrected Total 935.593 69
a. R Squared = .456 (Adjusted R Squared = .404)

ANOVA

HB

Sum of Squares df Mean Square F Sig.
Between Groups 426.570 6 71.095 8.799| .000
Within Groups 509.023 63 8.080
Total 935.593 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

1.301

270

Tests of Between-Subjects Effects

Dependent Variable:HB

73

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1523.245° 6 253.874 48.357( .000
Intercept 60452.498 1 060452.498| 11514.657| .000
TECH 469.560 1 469.560 89.439| .000
DEPTH 1195.335 3 398.445 75.894( .000
TECH * DEPTH 163.742 2 81.871 15.594] .000
Error 330.753 63 5.250
Total 61784.330 70
Corrected Total 1853.998 69
a. R Squared = .822 (Adjusted R Squared = .805)

ANOVA

HB

Sum of Squares df Mean Square F Sig.
Between Groups 1523.245 6 253.874 48.357] .000
Within Groups 330.753 63 5.250
Total 1853.998 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

2.944

.013

Robust Tests of Equality of Means

HB

Statistic” df1

df2

Sig.

Brown-Forsythe

11.980

42.353

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

74

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 938.010° 6 156.335 11.980] .000
Intercept 63534.265 1 63534.265( 4868.664| .000
TECH 35.267 1 35.267 2.703] .105
DEPTH 571.180 3 190.393 14.590] .000
TECH * DEPTH 366.655 2 183.328 14.048] .000
Error 822.127 63 13.050
Total 66503.028 70
Corrected Total 1760.137 69

a. R Squared = .533 (Adjusted R Squared = .488)



ANOVA
HB
Sum of Squares df Mean Square F Sig.
Between Groups 938.010 6 156.335 11.980[ .000
Within Groups 822.127 63 13.050
Total 1760.137 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

3.475

.005

Robust Tests of Equality of Means

HB

Statistic” df1

df2

Sig.

Brown-Forsythe

30.838

37.134

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1424.440° 6 237.407 30.838] .000
Intercept 60648.069 1 60648.069| 7877.895| .000
TECH 469.281 1 469.281 60.957] .000
DEPTH 1201.942 3 400.647 52.042] .000
TECH * DEPTH 43.464 2 21.732 2.823| .067
Error 485.006 63 7.699
Total 62147.402 70
Corrected Total 1909.447 69

a. R Squared = .746 (Adjusted R Squared = .722)

76



ANOVA
HB
Sum of Squares df Mean Square F Sig.
Between Groups 1424.440 6 237.407 30.838[ .000
Within Groups 485.006 63 7.699
Total 1909.447 69

7
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

1.900

.095

Tests of Between-Subjects Effects

Dependent Variable:HT

Type Il Sum of
Source Squares af Mean Square F Sig.
Corrected Model 103.647° 6 17.274 6.945( .000
Intercept 12785.182 1 12785.182] 5139.952| .000
TECH 64.377 1 64.377 25.881 .000
DEPTH 20.078 3 6.693 2.691 .054
TECH * DEPTH 9.758 2 4.879 1.961 149
Error 156.707 63 2.487
Total 13776.715 70
Corrected Total 260.354 69
a. R Squared = .398 (Adjusted R Squared = .341)

ANOVA

HT

Sum of Squares df Mean Square F Sig.
Between Groups 103.647 6 17.274 6.945| .000
Within Groups 156.707 63 2.487
Total 260.354 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

2.821

017

Robust Tests of Equality of Means

HT

Statistic” df1

dr2 Sig.

Brown-Forsythe

26.832

40.491

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HT

Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1260.317° 6 210.053 26.832| .000
Intercept 40903.868 1 40903.868| 5225.023| .000
TECH 562.122 1 562.122 71.805] .000
DEPTH 732.215 3 244.072 31.177] .000
TECH * DEPTH 273177 2 136.588 17.448] .000
Error 493.193 63 7.828
Total 41927.243 70
Corrected Total 1753.510 69

a. R Squared = .719 (Adjusted R Squared = .692)



ANOVA
HT
Sum of Squares df Mean Square F Sig.
Between Groups 1260.317 6 210.053 26.832| .000
Within Groups 493.193 63 7.828
Total 1753.510 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

2.804

.018

Robust Tests of Equality of Means

HT

Statistic” df1

df2

Sig.

Brown-Forsythe

9.155

44,742

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HT

81

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 589.785" 6 98.297 9.155 .000
Intercept 40397.175 1 40397.175] 3762.449 .000
TECH 35.574 1 35.574 3.313 073
DEPTH 16.323 3 5.441 507 679
TECH * DEPTH 538.875 2 269.438 25.094( .000
Error 676.427 63 10.737
Total 43043.955 70
Corrected Total 1266.212 69

a. R Squared = .466 (Adjusted R Squared = .415)



82

ANOVA
HT
Sum of Squares df Mean Square F Sig.
Between Groups 589.785 6 98.297 9.155 .000
Within Groups 676.427 63 10.737
Total 1266.212 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

1.688

139

Tests of Between-Subjects Effects

Dependent Variable:HT

Type Il Sum of
Source Squares af Mean Square F Sig.
Corrected Model 557.534° 6 92.922 15.903( .000
Intercept 43827.693 1 43827.693] 7500.914] .000
TECH 10.209 1 10.209 1.7471 191
DEPTH 89.819 3 29.940 5.124] .003
TECH * DEPTH 463.813 2 231.906 39.690( .000
Error 368.108 63 5.843
Total 46231.738 70
Corrected Total 925.641 69
a. R Squared = .602 (Adjusted R Squared = .564)

ANOVA

HT

Sum of Squares df Mean Square F Sig.
Between Groups 557.534 6 92.922 15.903] .000
Within Groups 368.108 63 5.843
Total 925.641 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

815

.562

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares af Mean Square F Sig.
Corrected Model 53.136° 6 8.856 3.731 .003
Intercept 10551.648 1 10551.648| 4445.250| .000
TECH 3.901 1 3.901 1.644 .205
DEPTH 50.967 3 16.989 7.157]  .000
TECH * DEPTH 491 2 245 103 .902
Error 149.543 63 2.374
Total 11092.730 70
Corrected Total 202.678 69
a. R Squared = .262 (Adjusted R Squared = .192)

ANOVA

HB

Sum of Squares df Mean Square F Sig.
Between Groups 53.136 6 8.856 3.731[ .003
Within Groups 149.543 63 2.374
Total 202.678 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

4.410

.001

Robust Tests of Equality of Means

HB

Statistic”

df1

df2

Sig.

Brown-Forsythe

54.212

37.458

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2534.305° 6 422.384 54.212] .000
Intercept 35570.144 1 35570.144( 4565.347] .000
TECH 1975.134 1 1975.134 253.504| .000
DEPTH 832.247 3 277.416 35.606| .000
TECH * DEPTH 346.713 2 173.357 22.250] .000
Error 490.854 63 7.791
Total 36830.400 70
Corrected Total 3025.159 69

a. R Squared = .838 (Adjusted R Squared = .822)



ANOVA

HB

Sum of Squares df Mean Square F Sig.
Between Groups 2534.305 6 422.384 54.212| .000
Within Groups 490.854 63 7.791
Total 3025.159 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

4.741

.000

Robust Tests of Equality of Means

HB

Statistic” df1

df2

Sig.

Brown-Forsythe

19.324

39.257

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1119.972° 6 186.662 19.324 .000
Intercept 31156.123 1 31156.123 3225.403 .000
TECH 406.641 1 406.641 42.097 .000
DEPTH 88.474 3 29.491 3.053 .035
TECH * DEPTH 688.969 2 344.484 35.662 .000
Error 608.555 63 9.660
Total 33043.218 70
Corrected Total 1728.527 69

a. R Squared = .648 (Adjusted R Squared = .614)



ANOVA
HB
Sum of Squares df Mean Square F Sig.
Between Groups 1119.972 6 186.662 19.324 .000
Within Groups 608.555 63 9.660
Total 1728.527 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

2.049

072

Tests of Between-Subjects Effects

Dependent Variable:HB

89

Type Il Sum of
Source Squares af Mean Square F Sig.
Corrected Model 1306.861° 6 217.810 42.395( .000
Intercept 30839.848 1 30839.848[ 6002.695[ .000
TECH 440.917 1 440.917 85.8201 .000
DEPTH 331.422 3 110.474 21.503| .000
TECH * DEPTH 683.683 2 341.842 66.536| .000
Error 323.673 63 5.138
Total 32278.335 70
Corrected Total 1630.534 69
a. R Squared = .801 (Adjusted R Squared = .783)

ANOVA

HB

Sum of Squares df Mean Square F Sig.
Between Groups 1306.861 6 217.810 42.395 .000
Within Groups 323.673 63 5.138
Total 1630.534 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F

df1

df2

Sig.

2.767

.019

HT

Robust Tests of Equality of Means

Statistic” df1

df2 Sig.

Brown-Forsythe

6.290

42.285 .000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HT

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 116.391° 6 19.398 6.290 .000
Intercept 38167.320 1 38167.320[ 12374.895 .000
TECH 2.501 1 2.501 .811 371
DEPTH 41.257 3 13.752 4.459 .007
TECH * DEPTH 62.650 2 31.325 10.156 .000
Error 194.308 63 3.084
Total 39875.865 70
Corrected Total 310.699 69

a. R Squared = .375 (Adjusted R Squared = .315)



ANOVA
HT
Sum of Squares df Mean Square F Sig.
Between Groups 116.391 6 19.398 6.290| .000
Within Groups 194.308 63 3.084
Total 310.699 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F

df1

df2

Sig.

6.972

.000

HT

Robust Tests of Equality of Means

Statistic” df1

df2

Sig.

Brown-Forsythe

11.962

31.200

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HT

92

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 669.583" 6 111.597 11.962 .000
Intercept 57536.544 1 57536.544 6167.456 .000
TECH 4.240 1 4.240 454 503
DEPTH 527.668 3 175.889 18.854| .000
TECH * DEPTH 121.156 2 60.578 6.493 .003
Error 587.730 63 9.329
Total 60889.565 70
Corrected Total 1257.313 69

a. R Squared = .533 (Adjusted R Squared = .488)



ANOVA
HT
Sum of Squares df Mean Square F Sig.
Between Groups 669.583 6 111.597 11.962| .000
Within Groups 587.730 63 9.329
Total 1257.313 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F

df1

df2

Sig.

5.379

.000

HT

Robust Tests of Equality of Means

Statistic” df1

df2

Sig.

Brown-Forsythe

8.476

38.595

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HT

94

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 568.374" 6 94.729 8.476 .000
Intercept 59154.651 1 59154.651 5293.212 .000
TECH 50.692 1 50.692 4536 .037
DEPTH 457.969 3 152.656 13.660| .000
TECH * DEPTH 106.497 2 53.248 4.765 012
Error 704.061 63 11.176
Total 61498.658 70
Corrected Total 1272.435 69

a. R Squared = .447 (Adjusted R Squared = .394)



ANOVA
HT
Sum of Squares df Mean Square F Sig.
Between Groups 568.374 6 94.729 8.476| .000
Within Groups 704.061 63 11.176
Total 1272.435 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HT

F df1

df2

Sig.

3.549

.004

Robust Tests of Equality of Means

HT

Statistic” df1

df2

Sig.

Brown-Forsythe

23.192

34.330

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HT

96

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1145.268° 6 190.878 23.192 .000
Intercept 59843.810 1 59843.810f 7271.055 .000
TECH 2.709 1 2.709 .329 .568
DEPTH 990.258 3 330.086 40.106( .000
TECH * DEPTH 38.753 2 19.376 2.354 103
Error 518.516 63 8.230
Total 62401.467 70
Corrected Total 1663.785 69

a. R Squared = .688 (Adjusted R Squared = .659)
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ANOVA
HT
Sum of Squares df Mean Square F Sig.
Between Groups 1145.268 6 190.878 23.192 .000
Within Groups 518.516 63 8.230
Total 1663.785 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

4.794

.000

Robust Tests of Equality of Means

HB

Statistic” df1

df2

Sig.

Brown-Forsythe

311.031

42.787

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 5048.156° 6 841.359 311.031 .000
Intercept 18894.905 1 18894.905] 6985.013 .000
TECH 4053.282 1 4053.282| 1498.406( .000
DEPTH 2366.727 3 788.909 291.642| .000
TECH * DEPTH 112.428 2 56.214 20.781 .000
Error 170.419 63 2.705
Total 21373.140 70
Corrected Total 5218.575 69

a. R Squared = .967 (Adjusted R Squared = .964)



ANOVA
HB
Sum of Squares df Mean Square F Sig.
Between Groups 5048.156 6 841.359| 311.031( .000
Within Groups 170.419 63 2.705
Total 5218.575 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F

df1

df2

Sig.

7.192

.000

HB

Robust Tests of Equality of Means

Statistic” df1

df2

Sig.

Brown-Forsythe

66.242

29.491

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 8281.163° 6 1380.194 66.242( .000
Intercept 36459.556 1 36459.556( 1749.862( .000
TECH 4010.655 1 4010.655 192.490( .000
DEPTH 5784.231 3 1928.077 92.537( .000
TECH * DEPTH 262.691 2 131.345 6.304] .003
Error 1312.648 63 20.836
Total 42196.875 70
Corrected Total 9593.811 69

a. R Squared = .863 (Adjusted R Squared = .850)



ANOVA

HB

Sum of Squares df Mean Square F Sig.
Between Groups 8281.163 6 1380.194 66.242| .000
Within Groups 1312.648 63 20.836
Total 9593.811 69
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Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1 df2 Sig.

2.506 6 63 .031

Robust Tests of Equality of Means

HB

Statistic” df1 df2 Sig.

Brown-Forsythe 72.325 6 37.769 .000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 4872.803° 6 812.134 72.325( .000
Intercept 37538.676 1 37538.676( 3343.047( .000
TECH 2744.561 1 2744.561 244.420( .000
DEPTH 2426.482 3 808.827 72.031 .000
TECH * DEPTH 718.150 2 359.075 31.978( .000
Error 707.420 63 11.229
Total 40497.645 70
Corrected Total 5580.223 69

a. R Squared = .873 (Adjusted R Squared = .861)
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ANOVA
HB
Sum of Squares df Mean Square F Sig.
Between Groups 4872.803 6 812.134 72.325 .000
Within Groups 707.419 63 11.229
Total 5580.223 69




104

AT NUAAINITAATIZHANNLLTLTINIRIAI AN ISR AN UA19T RS AUNALETO0 NaNTR

NMENRINNTAFITUNRT 1RaY

Levene's Test of Equality of Error Variances®

Dependent Variable:HB

F df1

df2

Sig.

8.616

.000

Robust Tests of Equality of Means

HB

Statistic” df1

df2

Sig.

Brown-Forsythe

104.144

28.948

.000

a. Asymptotically F distributed.

Tests of Between-Subjects Effects

Dependent Variable:HB

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 5467.776° 6 911.296 104.144 .000
Intercept 36536.594 1 36536.594( 4175.463 .000
TECH 2041.083 1 2041.083 233.258| .000
DEPTH 4577197 3 1525.732 174.363 .000
TECH * DEPTH 247192 2 123.596 14.125 .000
Error 551.269 63 8.750
Total 39024.760 70
Corrected Total 6019.046 69

a. R Squared = .908 (Adjusted R Squared = .900)



ANOVA
HB
Sum of Squares df Mean Square F Sig.
Between Groups 5467.776 6 911.296 104.144] .000
Within Groups 551.270 63 8.750
Total 6019.046 69
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Post Hoc Tests

Multiple comparison

Bonfer
roni Tamhane
top bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) |(T=2) | (T=3) [ (T=4) | (T=1) | (T=2) | (T=3) [ (T=4)
1FB2  2FB3 1.000| 1.000( 1.000( .325| 1.000| .000| 1.000| .194
3FB4 1.000( 1.000( .077| .053|1.000| .000| .231| .004
4 FB5 1.000| .131| .857 .061| .000| .000| .024| .001
5FI3 1.000( 1.000( .276| 1.000| 1.000| 1.000| 1.000| 1.000
6 Fl4 1.000| 1.000{ .092| 1.000| 1.000| .001| .956| .226
7 FI5 1.000{ .998| .679| .958|1.000( .001|1.000| .175
8 VB2 .000| 1.000{ .000| .006| .000[ .005| .002| .001
9VB3 .000| .000| .007| .101| .000| .000| .010| .001
10 VB4 .000| .000| .000| .004| .000[ .000| .001| .000
11 VB5 .000{ .000| .000| .000| .000[ .000| .000| .000
12 VI3 .000{ .040{ .000| .002| .000[ .036| .001| .000
13 VI4 .000| .001| .000| .000| .000[ .000| .002| .000
14 VI5 .000[ 1.000| .007| .162| .000[ .010| .685| .060
15 KB2 1.000( 1.000( 1.000| 1.000| .000| 1.000| .987| 1.000
16 KB3 .002[ 1.000| .073| .997| .000[ .060| .009| .000
17 KB4 .017 .020| .000| .007| .000[ .000| .000| .000
18 KB5 1.000( .978| .001| .058| .000[ .000| .000| .000
19 KI3 1.000( 1.000( 1.000| 1.000| .001| 1.000| 1.000| .452
20 Kl4 .033[ .050| .015| .002| .000[ .000| .962| .002
21 KI5 .006| .006| .000| .004| .000[ .000| .028| .001
2FB3  1FB2 1.000( 1.000 1.000| .325| 1.000| .000| 1.000| .194
3FB4 1.000( 1.000{ .049| 1.000| 1.000| 1.000| .005| .126
4 FB5 1.000[ .575| .395|1.000| .012| .000| .000| .000
5FI3 1.000( 1.000{ .141| .291|1.000| .019| .340| .017
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Bonfer
roni Tamhane
top bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) |(T=2) | (T=3) [ (T=4) | (T=1) | (T=2) | (T=3) [ (T=4)
6 Fl4 1.000( 1.000| .038| .477|1.000|1.000( .072|1.000
7 FI5 1.000] 1.000| .208] 1.000] 1.000{ 1.000{ 1.000| 1.000
8 VB2 .000| 1.000 .000| .621| .000|1.000| .000| .000
9 VB3 .000 .000| .001| 1.000( .000[ .000| .001| .002
10vB4 .000 .000| .000| .616 .000[ .000| .000| .000
11 VB5 .000 .000| .000| .000[ .00O[ .000| .000| .000
12 VI3 .000 .199| .000|{ .027| .000(1.000| .000| .004
13 Vi4 .000 .003| .000| .020{ .000[ .063| .000| .003
14 VI5 .000| 1.000{ .025|1.000{ .000| .998| .018| 1.000
15 KB2 1.000{ 1.000| .987| .158| .018|1.000( .580| .391
16 KB3 .002| = 1.000{ .021| 1.000[ .000| 1.000| .000| .003
17 KB4 .019 .062| .001| .063| .000[ .000| .000| .000
18 KB5 1.000{ 1.000| .008|1.000| .000| .000| .000| .000
19 KI3 1.000| 1.000| .992| .882| .056| .467| .784|1.000
20 Kl4 .038 .241] .007| .140( .007|1.000| .164| .002
21 KI5 .007 .014] .002| .092( .005| .010| .000| .00O
3FB4 1FB2 1.000( 1.000| .077| .053|1.000( .000| .231| .004
2 FB3 1.000( 1.000| .049|1.000| 1.000| 1.000( .005| .126
4 FB5 1.000 .737] 1.000{ 1.000f( .001| .000| 1.000| .996
5FI3 1.000( 1.000| 1.000| .062| 1.000{ .017| .920| .000
6 Fl4 1.000( 1.000| 1.000| .032| 1.000( 1.000( 1.000| .087
7 FI5 1.000] 1.000] 1.000] 1.000] 1.000{ 1.000{ .998| .873
8 VB2 .000| 1.000( .014|1.000[ .000|1.000| .322| .999
9 VB3 .000 .000] .925| 1.000{ .000[ .000| .999| 1.000
10 vB4 .000 .000] .104| 1.000( .000f .000| .003| .000
11 VB5 .000 .000| .000| .000[ .00O[ .000| .000| .000
12 VI3 .000 .271] .084| .813| .000( 1.000| .293| .944
13 Vi4 .000 .005] .009| .246( .000| .047| .341| .451
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Bonfer
roni Tamhane
top bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) |(T=2) | (T=3) [ (T=4) | (T=1) | (T=2) | (T=3) [ (T=4)
14 VI5 .000| 1.000( 1.000| 1.000{ .000| .994| 1.000|{ .900
15 KB2 1.000|/ 1.000{ 1.000] .034| .001| 1.000{ 1.000| .019
16 KB3 .001| 1.000( 1.000( 1.000{ .000| 1.000| .984| .438
17 KB4 .011 .018| .026| .996( .000[ .000| .000| .000
18 KB5 1.000( 1.000| 1.000| 1.000| .000| .000[ .000| .000
19 KI3 1.000 .989] 1.000| .116| .003| .469|1.000| .913
20 Kl4 .023 .259] 1.000{ .996( .000| 1.000| 1.000| 1.000
21 KI5 .004 .002| .269| .999( .000[ .005|1.000| .805
4 FB5 1FB2 1.000 131} .857| .061| .000[ .000| .024| .001
2 FB3 1.000 .575| .395| 1.000 .012| .000| .000| .000
3FB4 1.000 .737] 1.000| 1.000 .001| .000| 1.000| .996
5 FI3 1.000 .089] 1.000| .078| .059| .000| .004| .000
6 Fl4 1.000 .360] 1.000{ .004( .010{ .000| .009| .000
7 FI5 1.000} 1.000| 1.000| .999| .001| .000[ .290| .036
8 VB2 .000| 1.000( .000| 1.000{ .000| .316] .998| 1.000
9 VB3 .000 .001] .180f 1.000f( .000| .036] 1.000| 1.000
10 vB4 .000 .046] .001| 1.000 .000[ .935| .002| .000
11 VB5 .000 .002| .000| .000( .00O[ .000| .000| .000
12 VI3 .000] 1.000f .005| .223] .000f .028| .993|1.000
13 Vi4 .000 .696] .001| .141| .000[ .979| .998| 1.000
14 VI5 .000 .861| .846| 1.000 .000( .000| .048| .001
15 KB2 1.000 .395] 1.000{ .046( 1.000f .176] 1.000| .007
16 KB3 .013 .999| .997| 1.000( .000( 1.000| 1.000| 1.000
17 KB4 .104| 1.000 .000| .281| .000| .000| .000| .000
18 KB5 1.000/ 1.000f .037]1.000| .000f .000( .000| .000
19 KI3 1.000 .026] 1.000| .053|1.000{ .001| .215| .111
20 Kl4 .194| 1.000 .736| .808|1.000| .011| .452|1.000
21 KI5 .041] 1.000f .000| .633]1.000( .482| 1.000| 1.000

108



Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) |(T=2) | (T=3) [ (T=4) | (T=1) | (T=2) | (T=3) [ (T=4)
5FI3 1FB2 1.000( 1.000| .276| 1.000| 1.000{ 1.000( 1.000| 1.000
2 FB3 1.000f 1.000f .141] .291]|1.000f .019( .340| .017
3FB4 1.000( 1.000| 1.000| .062| 1.000{ .017| .920| .000
4 FB5 1.000 .089] 1.000| .078| .059| .000| .004| .000
6 Fl4 1.000( 1.000| 1.000| 1.000| 1.000{ .094| 1.000| .020
7 FI5 1.000 .938] 1.000{ .832| 1.000( .077|1.000| .014
8 VB2 .000 .973| .001| .010{ .000[ .020| .001| .000
9 VB3 .000 .000| .501| .116 .000[ .000| .093| .000
10 vB4 .000 .000{ .008| .006( .000( .000| .000| .000
11 VB5 .000 .000| .000| .000[ .000[ .000| .000| .000
12 VI3 .000 .030| .019| .004( .000f .171| .001| .000
13Vi4 .000 .001| .002| .000( .000[ .000| .001| .000
14 VI5 .000 .999] 1.000{ .166( .000| .445]1.000| .005
15 KB2 1.000} 1.000| 1.000| 1.000| .092| 1.000( 1.000| 1.000
16 KB3 .000| 1.000( 1.000{ .952| .000| .117| .001| .000
17 KB4 .001 .025] .001| .012( .000| .000| .000| .00O
18 KB5 1.000 .849| .647| .073| .000[ .000| .000| .000
19 KI3 .378| 1.000( 1.000( 1.000{ .264| 1.000| 1.000| .055
20 Kl4 .003 .043] 1.000{ .005( .038| .001)1.000| .000
21 KI5 .000 .009| .013| .008| .025[ .000| .009| .000
6 Fl4 1FB2 1.000( 1.000| .092|1.000| 1.000| .001| .956| .226
2 FB3 1.000/ 1.000f .038] .477|1.000f1.000f .072|1.000
3 FB4 1.000( 1.000| 1.000| .032| 1.000{ 1.000( 1.000| .087
4 FB5 1.000 .360] 1.000| .004| .010[ .000| .009| .000
5FI3 1.000] 1.000] 1.000] 1.000] 1.000{ .094| 1.000| .020
7 FI5 1.000( 1.000| 1.000| 1.000]| 1.000{ 1.000( 1.000| 1.000
8 VB2 .000| 1.000 .061| .001| .000| .999| .002| .000
9 VB3 .000 .000] .991| .019( .000f .000| .232| .001
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
10 vB4 .000 .000| .375| .004| .000[ .000| .000| .000
11 VB5 .000 .000| .000|{ .000[ .00O[ .000| .000| .000
12 VI3 .000 .105| .181| .000| .000( 1.000| .003| .004
13Vi4 .000 .003| .021| .000| .000[ .003| .002| .002
14 VI5 .000| 1.000( 1.000{ .112| .000| 1.000| 1.000| 1.000
15 KB2 1.000( 1.000] 1.000| .994| .019(1.000| 1.000| .434
16 KB3 .000| 1.000( 1.000( 1.000{ .000| .999| .004| .002
17 KB4 .001 .002| .166| .000( .000[ .000| .000| .000
18 KB5 1.000{ 1.000{ 1.000| .007| .000| .00O[ .000| .000
19 KI3 :358| 1.000{ 1.000( 1.000{ .045| .851| 1.000| 1.000
20 Kl4 .003 .074] 1.000{ .000f .007| .485]1.000| .002
21 KI5 .000 .000| .798| .000( .007| .000| .027| .000
7 FI5 1FB2 1.000 .998| .679| .958( 1.000f{ .001)1.000| .175
2 FB3 1.000/ 1.000| .208] 1.000] 1.000{ 1.000{ 1.000| 1.000
3 FB4 1.000| 1.000| 1.000| 1.000| 1.000{ 1.000( .998| .873
4 FB5 1.000/ 1.000{ 1.000] .999| .001| .000[ .290| .036
5FI3 1.000 .938] 1.000{ .832| 1.000( .077|1.000| .014
6 Fl4 1.000( 1.000| 1.000| 1.000]| 1.000{ 1.000( 1.000| 1.000
8 VB2 .000] 1.000f .003] .380| .000f1.000{ .018| .031
9 VB3 .000 .001] .504| 1.000( .000[ .000| .148| .064
10 vB4 .000 .010] .023| .310{ .000[ .000| .003| .000
11VB5 .000 .001] .000| .000f .000| .000| .000| .000
12 VI3 .000] 1.000f .021] .042] .000{1.000f .015| .021
13 Vi4 .000 .085| .002| .009( .000[ .003| .018| .006
14 VI5 .000] 1.000{ 1.000] 1.000] .000{ 1.000{ 1.000| 1.000
15 KB2 1.000|] 1.000{ 1.000{ .550|] .001| 1.000( 1.000| .334
16 KB3 .000| 1.000( 1.000( 1.000{ .000| .999| .111| .006
17 KB4 .004 .997] .009| .138( .000f .000| .000| .000
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
18 KB5 1.000( 1.000| .911]1.000| .000| .000[ .000| .000
19 KI3 .825 .770] 1.000| 1.000{ .003| .824| 1.000| 1.000
20 Kl4 .009| 1.000( 1.000{ .104| .000| .492| 1.000| .262
21 KI5 .001 .722| .078| .126 .000[ .000| .353| .013
8 VB2 1FB2 .000| 1.000 .000| .006( .000| .005| .002| .001
2 FB3 .000| 1.000{ .000| .621| .000| 1.000| .000| .000
3FB4 .000| 1.000( .014|1.000[ .000| 1.000| .322| .999
4 FB5 .000| 1.000{ .000| 1.000{ .000| .316] .998| 1.000
5FI3 .000 .973| .001| .010{( .000[ .020| .001| .000
6 Fl4 .000| 1.000{ .061| .001| .000| .999| .002| .000
7FI5 .000| = 1.000( .003| .380[ .000|1.000| .018| .031
9 VB3 1.000 .003| 1.000| .992( 1.000( .003| 1.000| 1.000
10 VB4 1.000 .046] 1.000{ 1.000f .940| .023] 1.000| .000
11 VB5 1.000 .005| .179| .002(1.000( .000| .006| .000
12 VI3 1.000( 1.000}1.000| 1.000| 1.000{ 1.000( 1.000| 1.000
13 Vi4 1.000 .189] 1.000f .994( .998| 1.000| 1.000| 1.000
14 VI5 1.000( 1.000| .013| .943|1.000 .869| .008| .002
15 KB2 .000| 1.000 .043| .006| .000|1.000| .540| .005
16 KB3 .000] 1.000f .428] .526] .613| 1.000( 1.000| 1.000
17 KB4 .000| 1.000( 1.000( 1.000{ .000| .000| .000| .000
18 KB5 .000| 1.000{ .130{(1.000{ .000| .000| .006| .000
19 KI3 .000 .893] .012| .004( .000| .124| .009| .098
20 Kl4 .000| 1.000{ .770[ 1.000( .000| 1.000| .018| 1.000
21 KI5 .000 .966| .988| 1.000 .000( 1.000| .994| 1.000
9 VB3 1FB2 .000 .000] .007| .101| .000f .000| .010| .001
2 FB3 .000 .000| .001| 1.000( .000[ .000| .001| .002
3 FB4 .000 .000| .925| 1.000 .000[ .000| .999| 1.000
4 FB5 .000 .001] .180f 1.000( .000| .036] 1.000| 1.000
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Bonfer
roni Tamhane
top bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) |(T=2) | (T=3) [ (T=4) | (T=1) | (T=2) | (T=3) [ (T=4)
5FI3 .000 .000| .501| .116 .000[ .000| .093| .000
6 Fl 4 .000 .000] .991| .019( .000f .000| .232| .001
7FI5 .000 .001| .504| 1.000| .000( .000| .148| .064
9 VB3 1.000 .003] 1.000{ .992( 1.000( .003| 1.000| 1.000
10 vB4 1.000 .055] 1.000| .981| 1.000( .992| 1.000| .001
11 VB5 1.000( 1.000| .608| .000|1.000 .815[ .077| .000
12 VI3 1.000 .005] 1.000{ .098| 1.000( .000| 1.000| 1.000
13 Vi4 1.000 .999] 1.000| .074|1.000( .001| 1.000| 1.000
14 VI5 1.000 .000| .986| 1.000 .916( .000| .509| .023
15 KB2 .000 .000| .427| .066| .000[ .017| .981| .005
16 KB3 .000 .008] 1.000| 1.000( 1.000{ .513| 1.000| 1.000
17 KB4 .000 .000] 1.000{ .137| .000[ .000| .000| .000
18 KB5 .000 .000] 1.000{ 1.000( .000| .000| .078| .000
19 KI3 .000 .000] .221| .150( .000[ .000| .192| .144
20 Kl4 .000 .000| 1.000{ .503| .000[ .000| .449|1.000
21 KI5 .000 .000] 1.000{ .320( .000| .000| 1.000|1.000
10vB4 1FB2 .000 .000| .000| .004| .000[ .000| .001| .000
2 FB3 .000 .000| .000| .616 .000[ .000| .000| .000
3 FB4 .000 .000] .104| 1.000( .000f .000| .003| .000
4 FB5 .000 .046] .001| 1.000 .000[ .935| .002| .000
5FI3 .000 .000| .008| .006( .000[ .000| .000| .000
6 Fl 4 .000 .000] .375| .004( .000f .000| .000| .000
7FI5 .000 .010] .023| .310{ .000[ .000| .003| .000
8 VB2 1.000 .046] 1.000| 1.000 .940[ .023| 1.000| .000
9 VB3 1.000 .055] 1.000{ .981( 1.000f .992| 1.000| .001
11 VB5 1.000 .993| .007| .076| .899( .003| .000| .004
12 VI3 1.000 .266] 1.000| 1.000( 1.000{ .003| 1.000| .269
13 Vi4 1.000] 1.000f .999]1.000]1.000f .021| 1.000| .992
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Bonfer
roni Tamhane
top bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) |(T=2) | (T=3) [ (T=4) | (T=1) | (T=2) | (T=3) [ (T=4)
14 VI5 1.000 .000] .102| .911f .332| .000| .000| .000
15 KB2 .000 .000| .158| .003| .000[ .049| .076| .000
16 KB3 .000 .050| .971| .394|1.000( .962| .083| .994
17 KB4 .000 .000] 1.000| 1.000{ .000[ .000| .000| .000
18 KB5 .000 .000| .741| 1.000 .000[ .000| .006| .010
19 KI3 .000 .000| .049| .008| .000[ .000| .001| .000
20 Kl4 .000 .022] 1.000| 1.000{ .000[ .000| .000| .000
21 KI5 .000 .006/ 1.000| 1.000 .000[ .000| .004| .001
11VvB5 1FB2 .000 .000| .000| .000[ .000[ .000| .000| .000
2 FB3 .000 .000| .000| .000[ .00O[ .000| .000| .000
3FB4 .000 .000| .000| .000( .00O[ .000| .000| .000
4 FB5 .000 .002| .000| .000f .000| .000| .000| .00O0
5FI3 .000 .000| .000| .000[ .00O[ .000| .000| .000
6Fl4 .000 .000| .000| .000[ .00O[ .000| .000| .000
7FI5 .000 .001] .000| .000f .000| .000| .000| .00O0
8 VB2 1.000 .005| .179| .002(1.000( .000| .006| .000
9 VB3 1.000( 1.000| .608| .000| 1.000 .815[ .077| .000
10 vB4 1.000 .993] .007| .076f .899| .003| .000| .004
12 VI3 .029 .015| .976| .005|1.000( .000| .018| .000
13 Vi4 .016/ 1.000( 1.000| 1.000{ .991| .000| .007| .006
14 VI5 .156 .000] .000{ .000( 1.000f .000| .000| .000
15 KB2 .000 .000| .002| .000[ .000[ .006| .002| .000
16 KB3 .000 .009| .002| .000 .492| .121| .000| .006
17 KB4 .000 .000] .000f .000f .000| .000| .000| .000
18 KB5 .000 .000| .000|{ .000[ .000[ .000| 1.000| 1.000
19 KI3 .000 .000| .000|{ .000[ .00O[ .000| .000| .000
20 Kl4 .000 .001] .002| .011| .000| .000| .000| .00O0
21 KI5 .000 .001] .000| .000[ .000[ .000| .000| .000
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Bonfer
roni Tamhane
top bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
12 1FB2 .000 .040] .000| .002( .000| .036| .001| .000
MYi=2 5 Fg3 .000[ .199| .000[ .027| .000|1.000| .000| .004
:jeec;t:i3 3 FB4 .000 .271] .084| .813| .000( 1.000| .293| .944
4 FB5 .000] 1.000f .005| .223] .000f .028| .993| 1.000
5FI3 .000 .030] .019| .004( .000f .171] .001| .000
6 Fl4 .000 .105] .181| .000( .000( 1.000| .003| .004
7FI5 .000] 1.000{ .021] .042| .000{1.000f .015| .021
8 VB2 1.000|/ 1.000} 1.000] 1.000] 1.000{ 1.000{ 1.000| 1.000
9 VB3 1.000 .005] 1.000{ .098| 1.000f .000| 1.000| 1.000
10 vB4 1.000 .266( 1.000] 1.000| 1.000{ .003| 1.000| .269
11 VB5 .029 .015] .976| .005(1.000f{ .000| .018| .000
13 Vi4 1.000 .991] 1.000{ 1.000( 1.000f .765] 1.000| 1.000
14 VI5 1.000 370 .138] .077|1.000f 1.000| .011| .026
15 KB2 .000 .117] .045| .003| .000f 1.000| .465| .001
16 KB3 .000 .953] .607| .098( .997| 1.000| 1.000| 1.000
17 KB4 .000{ 1.000] 1.000{ 1.000] .000{ .000| .000| .000
18 KB5 .000 .869| .574| .331| .000[ .000| .021| .000
19 KI3 .000 .008] .015| .000f .000f .539| .008| .035
20 K14 .000f 1.000] .899| 1.000| .000(1.000{ .018| 1.000
21 KI5 .000] 1.000{ 1.000] 1.000|] .000f .660[ .985| 1.000
13Vi4 1FB2 .000 .001] .000| .000f .000f .000| .002| .000
2 FB3 .000 .003| .000] .020| .000[ .063| .000| .003
3 FB4 .000 .005] .009| .246( .000| .047| .341| .451
4 FB5 .000 .696] .001| .141( .000[ .979| .998| 1.000
5FI3 .000 .001| .002] .000| .000{ .000| .001| .000
6 Fl4 .000 .003] .021| .000f .000f .003] .002| .002
7FI5 .000 .085] .002| .009( .000f .003] .018| .006
8 VB2 1.000 .189( 1.000] .994| .998| 1.000] 1.000| 1.000
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
9 VB3 1.000 .999] 1.000| .074|1.000( .001| 1.000| 1.000
10 vB4 1.000( 1.000| .999| 1.000| 1.000{ .021|1.000| .992
11 VB5 .016/ 1.000( 1.000( 1.000{ .991| .000| .007| .006
12 VI3 1.000 .991] 1.000| 1.000( 1.000{ .765| 1.000| 1.000
14 VI5 1.000 .006] .017| .045| .564( .001| .009| .011
15 KB2 .000 .002| .008| .000 .000f .741| .542| .000
16 KB3 .000 .078| .101| .016| 1.000( 1.000| 1.000| 1.000
17 KB4 .000 .858| .998| .995[ .000[ .000| .000| .000
18 KB5 .000 .020| .090| .150( .000[ .000| .008| .008
19 KI3 .000 .000| .002| .000[ .000[ .007| .009| .010
20 Kl4 .000 .788] .225| 1.000( .000| .996| .020| .812
21 KI5 .000| 1.000 .646| .999| .000| 1.000| .995| 1.000
14 VI5 1FB2 .000f{ 1.000f .007| .162| .000| .010f .685| .060
2 FB3 .000f{ 1.000| .025| 1.000{ .000f .998( .018| 1.000
3 FB4 .000| 1.000( 1.000( 1.000{ .000| .994| 1.000| .900
4 FB5 .000 .861] .846| 1.000( .000[ .000| .048| .001
5FI3 .000 .999] 1.000|f .166( .000| .445]1.000| .005
6Fl4 .000| 1.000( 1.000{ .112| .000| 1.000| 1.000| 1.000
7FI5 .000] 1.000{ 1.000] 1.000] .000{ 1.000{ 1.000| 1.000
8 VB2 1.000] 1.000f .013] .943]|1.000f .869| .008| .002
9 VB3 1.000 .000| .986| 1.000 .916( .000| .509| .023
10 vB4 1.000 .000] .102| .911f .332| .000| .000| .000
11VB5 .156 .000] .000f .000( 1.000f .000| .000| .000
12 VI3 1.000 .370| .138| .077|1.000{ 1.000f .011| .026
13 Vi4 1.000 .006] .017| .045( .564| .001] .009| .011
15 KB2 .000|] 1.000{ 1.000{ .091] .000{ 1.000( 1.000| .164
16 KB3 .000| 1.000( 1.000( 1.000{ .140| .944| .018| .011
17 KB4 .000 .027] .005| .163| .000f .000| .000| .000
18 KB5 .000] 1.000{ 1.000] 1.000| .000f .000| .000| .000
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
19 KI3 .000 .954]1 1.000{ .420( .000| .993|1.000| 1.000
20 Kl4 .000 .370| 1.000{ .358| .000{ .076] 1.000| .073
21 KI5 .000 .003| .104| .260( .000[ .000[ .145| .000
15 1FB2 1.000f 1.000( 1.000( 1.000{ .000f 1.000( .987| 1.000
MYi=3 3 ka3 1.000[ 1.000| .987| .158| .018|1.000| .580| .391
;eeCI:t:iZ 3 FB4 1.000f 1.000{ 1.000( .034| .001|1.000(1.000{ .019
4 FB5 1.000 .395| 1.000{ .046| 1.000{ .176| 1.000| .007
5FI3 1.000{ ~ 1.000] 1.000] 1.000] .092| 1.000] 1.000| 1.000
6 Fl4 1.000f 1.000{ 1.000{ .994| .019| 1.000( 1.000{ .434
7FI5 1.000f 1.000f 1.000 .550{ .001|1.000f1.000{ .334
8 VB2 .000| 1.000f .043] .006| .000f1.000f .540| .005
9 VB3 .000 .000| .427| .066| .000f .017| .981| .005
10 vB4 .000 .000| .158| .003| .000[ .049| .076| .000
11VB5 .000 .000] .002| .000f .000| .006| .002| .000
12 VI3 .000 .117| .045| .003| .000f 1.000[ .465| .001
13Vi4 .000 .002| .008| .000| .000f .741| .542| .000
14 VI5 .000|] 1.000{ 1.000{ .091] .000{ 1.000( 1.000| .164
16 KB3 111 1.000| 1.000{ .743| .000f .998( .989| .000
17 KB4 716 .012| .139| .008| .000{ .000[ .000| .000
18 KB5 1.000/ 1.000f .981] .042| .000f .001| .001| .000
19 KI3 1.000| 1.000{ 1.000f .993( 1.000{ 1.000( 1.000{ .589
20 Kl4 1.000 .109| .997| .003| 1.000{ 1.000{ 1.000| .012
21 KI5 .313 .002] .426| .005|1.000( .744]|1.000| .004
16 KI3 1FB2 .002( 1.000| .073| .997| .000| .060( .009| .000
2 FB3 .002( 1.000| .021{1.000{ .000f1.000( .000| .003
3 FB4 .001] 1.000{ 1.000] 1.000| .000f 1.000f .984| .438
4 FB5 .013 .999| .997 1.000{ .000f 1.000{ 1.000| 1.000
5FI3 .000f 1.000| 1.000{ .952| .000f .117( .001| .000
6 Fl 4 .000] 1.000{ 1.000] 1.000| .000f .999| .004| .002
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
7FI5 .000| 1.000( 1.000{ 1.000{ .000| .999| .111| .006
8 VB2 .000| 1.000{ .428| .526| .613|1.000| 1.000| 1.000
9 VB3 .000 .008] 1.000| 1.000( 1.000{ .513| 1.000| 1.000
10vB4 .000 .050| .971| .394|1.000( .962| .083| .994
11 VB5 .000 .009| .002| .000| .492| .121| .000| .006
12 VI3 .000 .953| .607| .098[ .997| 1.000| 1.000| 1.000
13Vi4 .000 .078| .101| .016| 1.000( 1.000| 1.000| 1.000
14 VI5 .000{  1.000| 1.000{ 1.000{ .140| .944( .018| .011
15 KB2 2111 1.000| 1.000{ .743| .000| .998| .989| .000
17 KB4 1.000 .928| .837| .273| .000( .001| .000| .000
18 KB5 .028] 1.000{ 1.000] 1.000|] .000f .004| .000| .009
19 VI3 1.000{ 1.000| .999| 1.000| .000| .126( .066| .009
20 V4 1.000 .990| 1.000| .187| .000( 1.000| .141| .799
21 VI5 1.000 .646] 1.000{ .249( .000( 1.000| 1.000| 1.000
17 KB4 1FB2 .017 .020| .000| .007| .00O[ .000| .000| .000
2 FB3 .019 .062| .001| .063| .000[ .000| .000| .000
3 FB4 011 .018] .026f .996( .000[ .000| .000| .000
4 FB5 .104| 1.000{ .000| .281| .000| .000| .000| .000
5FI3 .001 .025| .001| .012 .000[ .000| .000| .000
6 Fl 4 .001 .002] .166| .000( .000f .000| .000| .000
7FI5 .004 .997| .009| .138[ .000[ .000| .000| .000
8 VB2 .000| 1.000( 1.000( 1.000{ .000| .000| .000| .000
9 VB3 .000 .000] 1.000{ .137| .000f .000| .000| .000
10 VB4 .000 .000] 1.000| 1.000{ .000[ .000| .000| .000
11 VB5 .000 .000| .000| .000[ .00O[ .000| .000| .000
12 VI3 .000] 1.000{ 1.000] 1.000| .000f .000| .000| .000
13Vi4 .000 .858| .998| .995[ .000[ .000| .000| .000
14 VI5 .000 .027] .005| .163| .000[ .000| .000| .000
15 KB2 716 .012] .139| .008| .000f .000| .000| .000
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
16 KB3 1.000 .928| .837| .273| .000[ .001| .000| .000
18 KB5 .209 .143] .048| .579 .005[ .000| .000| .000
19 VI3 1.000 .004| .046| .001| .000[ .000| .000| .000
20 Kl4 1.000( 1.000| .992| 1.000| .000| .000[ .000| .000
21 KI5 1.000( 1.000| .999| 1.000| .000| .000[ .000| .000
18 KB5 1FB2 1.000 .978| .001| .058| .000[ .000| .000| .000
2 FB3 1.000( 1.000| .008|1.000| .000| .00O[ .000| .000
3FB4 1.000| ~ 1.000| 1.000| 1.000| .000| .000[ .000| .000
4 FB5 1.000{ 1.000| .037|1.000| .000| .00O[ .000| .000
5 FI3 1.000 .849| .647| .073[ .000[ .000| .000| .000
6 Fl4 1.000{ 1.000{ 1.000{ .007| .000| .000f .000f .000
7FI5 1.000{ 1.000| .911] 1.000| .000| .00O[ .000| .000
8 VB2 .000| 1.000( .130(1.000[ .000| .000| .006| .000
9 VB3 .000 .000] 1.000{ 1.000( .000| .000| .078| .000
10 vB4 .000 .000| .741| 1.000 .000[ .000| .006| .010
11 VB5 .000 .000| .000| .000[ .000[ .000| 1.000| 1.000
12 VI3 .000 .869| .574| .331| .000f .000| .021| .000
13Vi4 .000 .020] .090| .150( .000[ .000| .008| .008
14 VI5 .000| 1.000( 1.000{ 1.000{ .000| .000| .000| .000
15 KB2 1.000/ 1.000f .981] .042| .o00f .001| .001| .000
16 KB3 .028| 1.000( 1.000( 1.000{ .000| .004| .000| .009
17 KB4 .209 .143| .048| .579 .005[ .000| .000| .000
19 KI3 1.000 .482] .787| .063| .000[ .000| .000| .000
20 Kl4 .378 .917] 1.000| .884| .000[ .000| .000| .000
21 KI5 .085 .012| .856| .816 .000[ .000| .000| .000
19 KI3 1FB2 1.000] 1.000{ 1.000] 1.000|] .001f 1.000{ 1.000| .452
2 FB3 1.000( 1.000| .992| .882| .056| .467| .784|1.000
3 FB4 1.000 .989] 1.000| .116{ .003| .469|1.000| .913
4 FB5 1.000 .026] 1.000{ .053( 1.000f{ .001] .215| .111
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
5FI3 .378| 1.000| 1.000{ 1.000{ .264| 1.000( 1.000{ .055
6 Fl4 .358( 1.000| 1.000{ 1.000{ .045| .851| 1.000{ 1.000
7 FI5 .825 .770] 1.000{ 1.000( .003| .824| 1.000| 1.000
8 VB2 .000 .893] .012| .004( .000[ .124| .009| .098
9 VB3 .000 .000| .221| .150( .000[ .000| .192| .144
10 vB4 .000 .000| .049] .008| .000{ .000[ .001| .000
11 VB5 .000 .000| .000[ .000f .000f .000[ .000| .000
12 VI3 .000 .008| .015| .000| .000f .539| .008| .035
13 Vi4 .000 .000] .002| .000f .000f .007| .009| .010
14 VI5 .000 .954] 1.000{ .420( .000| .993|1.000| 1.000
15 KB2 1.000{ 1.000{ 1.000| .993( 1.000] 1.000| 1.000| .589
16 KB3 1.000f 1.000| .999] 1.000| .000f .126| .066| .009
17 KB4 1.000 .004| .046| .001| .000f .000| .000| .000
18 KB5 1.000 482 .787] .063| .000[ .000| .000| .000
20 Kl4 1.000 .009] .933| .001| 1.000{ .080| 1.000| .454
21 KI5 1.000 .001] .175| .001f1.000{ .011] .291| .051
20 1FB2 .033 .050( .015] .002| .000[ .000| .962| .002
Mgi=3 5 Fg3 038 .241| .007| .140| .007|1.000| .164| .002
;eecr}:t:i4 3 FB4 .023 .259] 1.000{ .996( .000{ 1.000| 1.000| 1.000
4 FB5 .194( 1.000] .736| .808]|1.000( .011| .452|1.000
5FI3 .003 .043] 1.000{ .005( .038| .001)1.000| .000
6 Fl4 .003 .074] 1.000{ .000f .007| .485]1.000| .002
7FI5 .009( 1.000] 1.000f .104| .000f .492| 1.000| .262
8 VB2 .000] 1.000f .770] 1.000| .000f 1.000f .018|1.000
9 VB3 .000 .000] 1.000{ .503| .000| .000| .449|1.000
10 vB4 .000 .022| 1.000] 1.000| .000[ .000| .000| .000
11 VB5 .000 .001| .002| .011| .000f .000| .000| .000
12 VI3 .000f 1.000| .899( 1.000{ .000f1.000( .018| 1.000
13 Vi4 .000 .788| .225] 1.000| .000[ .996| .020| .812
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Bonfer
roni Tamhane
top Bottom
Sig. Sig. | Sig. | Sig. | Sig. | Sig. | Sig. | Sig.
(1) group  (J) group (T=1) [(T=2)|(T=3)|(T=4) | (T=1) [(T=2) | (T=3) | (T=4)
14 VI5 .000 .370] 1.000{ .358| .000| .076]1.000| .073
15 KB2 1.000 .109] .997| .003| 1.000( 1.000| 1.000| .012
16 KB3 1.000 .990] 1.000{ .187| .000[ 1.000| .141| .799
17 KB4 1.000( 1.000| .992| 1.000| .000| .000[ .000| .000
18 KB5 .378 .917] 1.000| .884| .000[ .000| .000| .000
19 KI3 1.000 .009| .933| .001|1.000( .080| 1.000| .454
21 KI5 1.000( 1.000| 1.000| 1.000| 1.000| .886( .607| .990
21KI5 1FB2 .006 .006] .000| .004| .000[ .000| .028| .001
2 FB3 .007 .014] .002| .092 .005( .010| .000| .000
3FB4 .004 .002| .269| .999( .000[ .005|1.000| .805
4 FB5 .041] 1.000{ .000] .633]1.000( .482| 1.000| 1.000
5FI3 .000 .009] .013| .008f .025| .000| .009| .000
6Fl4 .000 .000| .798| .000[ .007( .000| .027| .000
7FI5 .001 .722] .078| .126( .000[ .000| .353| .013
8 VB2 .000 .966] .988| 1.000( .000( 1.000| .994| 1.000
9 VB3 .000 .000] 1.000{ .320[ .000[ .000| 1.000| 1.000
10 VB4 .000 .006] 1.000{ 1.000( .000| .000| .004| .001
11 VB5 .000 .001] .000| .000f .000f .000| .000| .00O0
12 VI3 .000| 1.000( 1.000| 1.000{ .000| .660| .985| 1.000
13 Vi4 .000] 1.000f .646] .999| .000{ 1.000f .995|1.000
14 VI5 .000 .003] .104| .260( .000[ .000| .145| .000
15 KB2 .313 .002| .426] .005|1.000( .744| 1.000| .004
16 KB3 1.000 .646] 1.000{ .249( .000{ 1.000| 1.000| 1.000
17 KB4 1.000] 1.000f .999]1.000| .000f .000( .000| .000
18 KB5 .085 .012| .856| .816 .000[ .000| .000| .000
19 KI3 1.000 .001] .175| .001f1.000{ .011] .291| .051
20 Kl4 1.000] 1.000] 1.000] 1.000] 1.000{ .886( .607| .990

The mean difference is significant at the 0.05 level.
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Ngui1 Aengu FB2
One Way Repeated Measures Analysis of Variance
Normality Test: Failed (P =0.010)
Test execution ended by user request, RM ANOVA on Ranks begun
Friedman Repeated Measures Analysis of Variance on Ranks

Data source: Data 1 in Notebook

Group N Missing Median 25%  75%
G171 10 0 26.500 26.250 28.150
G172 10 0 32.625 30.200 35.350
G173 10 0 35.600 34.050 38.150
G1T4 10 0 35.675 34.800 38.150

Chi-square= 16.212 with 3 degrees of freedom. (P = 0.001)
The differences in the median values among the treatment groups are greater than

would be expected by chance; there is a statistically significant difference (P = 0.001)

To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison  Diff of Ranks q P<0.05
G1T4 vs G1T1 20.500 5.021 Yes

G1T4 vs G1T2 3.500 0.857 No

G1T4 vs G1T3 2.000 0.490 Do Not Test
G1T3 vs G1T1 18.500 4532 Yes

G1T3 vs G172 1.500 0.367 Do Not Test
G1T2 vs G1T1 17.000 4.164 Yes

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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ngudl 2 Aengu FB3

One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.061)

Equal Variance Test: Passed (P = 0.286)

Treatment Name N Missing Mean Std Dev SEM
G2T1 10 0 26.375 2.387 0.755
G2T2 10 0 31.455 3.122 0.987
G2T3 10 0 38.680 4.587 1.450
G2T4 10 0 29.620 2.150 0.680

Source of Variation DF SS MS F P

Between Subjects 9 57.577 6.397

Between Treatments 3 813.502 271.167 23.436 <0.001

Residual 27 312.409 11.571

Total 39 1183.488

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p o} P P<0.050
G2T3 vs. G2T1 12.305 4 11.439 <0.001 Yes
G2T3 vs. G2T4 9.060 4 8.423 <0.001 Yes
G2T3 vs. G2T2 7.225 4 6.717 <0.001 Yes
G2T2 vs. G2T1 5.080 4 4.723 0.012 Yes
G2T2 vs. G2T4 1.835 4 1.706 0.628 No
G2T4 vs. G2T1 3.245 4 3.017 0.168 No
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nany 3 Aengu FB4
One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.825)

Treatment Name N Missing Mean Std Dev SEM
G3T1 10 0 26.495 1.436 0.454
G3T2 10 0 30.665 2.278 0.720
G3T3 10 0 30.540 2.735 0.865
G3T4 10 0 28.060 2.397 0.758

Source of Variation DF SS MS F P

Between Subjects 9 43.675 4.853

Between Treatments 3 122.880 40.960 7.864 <0.001

Residual 27 140.636 5.209

Total 39 307.191

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 0.964

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p o} P P<0.050
G3T2 vs. G3T1 4170 4 5778 0.002 Yes

G3T2 vs. G3T4 2.605 4 3.609 0.074 No

G3T2 vs. G3T3 0.125 4 0.173 0.999 Do Not Test
G3T3 vs. G3T1 4.045 4 5.605 0.003 Yes

G3T3 vs. G3T4 2.480 4 3.436 0.095 Do Not Test
G3T4 vs. G3T1 1.565 4 2.168 0.433 No
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P > 0.200)

Equal Variance Test:

Treatment Name

G4T1

G4T2

G4T3

G4T4

Source of Variation
Between Subjects

Between Treatments

Residual

Total

Passed(P = 0.133)

N

10
10
10
10

DF

9

3

27
39

Missing
0

0

0

0

SS
85.832
260.118
121.200
467.151

Mean Std Dev SEM
25.980 2.671 0.845
26.935 3.018 0.954
32.640 2.116 0.669
28.205 1.511 0.478
MS F P

9.537

86.706 19.316 <0.001
4.489

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedu

re.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Compari
G4T3 vs
G4T3 vs
G4T3 vs
G4T4 vs
G4T4 vs
G4T2 vs

son

. G4T1
. G4T2
. G4T4
. G4T1
. G4T2
. G4T1

Diff of Means

6.660
5.705
4.435
2.225
1.270
0.955

g
9.940

8.515
6.619
3.321
1.896

A A N N N N DT

1.425

P P<0.050
<0.001 Yes
<0.001 Yes
<0.001 Yes
0.112 No
0.546 Do Not Test
0.746 Do Not Test
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P = 0.026)

Equal Variance Test:

Treatment Name

G5T1

G5T2

G5T3

G574

Source of Variation
Between Subjects

Between Treatments

Residual

Total

Passed (P = 0.558)

N

10
10
10
10

DF

©

27
39

Missing
0

0
0
0

SS
172.649
478.137
329.928
980.713
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Mean Std Dev SEM
26.925 3.227 1.021
33.965 4.098 1.296
31.575 2.384 0.754
36.260 4.791 1.515
MS F P
19.183

159.379 13.043 <0.001
12.220

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedu

re.

Power of performed test with alpha = 0.050: 0.999

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison

G5T4 vs
G5T4 vs
G5T4 vs
G5T2 vs
G5T2 vs
G5T3 vs

. G5T1
. G5T3
. G5T2
. G5T1
. G5T3
. G5T1

Diff of Means p

9.335
4.685
2.295
7.040
2.390
4.650

B N S N

g
8.445

4.238
2.076
6.369
2.162
4.207

P P<0.050
<0.001 Yes
0.028 Yes
0.470 No
<0.001 Yes
0.435 No

0.029 Yes
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P = 0.057)

Equal Variance Test:

Treatment Name

G6T1

G6T2

G6T3

G6T4

Source of Variation
Between Subjects

Between Treatments

Residual

Total

Passed (P = 0.663)

N

10
10
10
10

DF

©

27
39

Missing
0

0
0
0

SS
103.094
180.734
82.329
366.157

Mean

26.940
31.150
30.165
32.760

MS
11.455
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Std Dev SEM

1.630
2.018
3.173
1.951

0.515
0.638
1.003
0.617

60.245 19.757 <0.001

3.049

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedu

re.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Compari
G6T4 vs
G6T4 vs
G6T4 vs
G6T2 vs
G6T2 vs
G6T3 vs

son

. G6T1
. G6T3
. G6T2
. G6T1
. G6T3
. G6T1

Diff of Means

5.820
2.595
1.610
4.210
0.985
3.225

10.540
4.699
2.916
7.624
1.784

S N N N N N @)

5.840

<0.001
0.013
0.191
<0.001
0.595
0.002

P<0.050
Yes
Yes
No

Yes
No

Yes
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One Way Repeated Measures Analysis of Variance

Normality Test: Failed (P = 0.009)

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Group N Missing Median 25% 75%

G7T1 10 0 27.025 25.250 29.300
G7T2 10 0 30.550 25.200 31.700
G7T3 10 0 31.775 30.900 33.500
G7T4 10 0 30.850 29.300 33.350

Chi-square= 15.600 with 3 degrees of freedom. (P = 0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference (P = 0.001)
To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks ¢ P<0.05
G7T3 vs G7T1 22.000 5.389  Yes

G7T3 vs G7T2 8.000 1.960 No

G7T3 vs G7T4 6.000 1.470 Do Not Test
G7T4 vs G7T1 16.000 3.919 Yes

G7T4 vs G7T2 2.000 0.490 Do Not Test
G7T2 vs G7T1 14.000 3.429 No

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed(P = 0.315)

Treatment Name N Missing Mean Std Dev SEM
G8T1 10 0 14.795 1.253 0.396
G8T2 10 0 29.100 4.178 1.321
G8T3 10 0 24.180 2.783 0.880
G8T4 10 0 26.280 2.448 0.774

Source of Variation DF SS MS F P

Between Subjects 9 106.966 11.885

Between Treatments 3 1152.963 384.321 55.222 <0.001

Residual 27 187.909 6.960

Total 39 1447.837

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means P q P P<0.050
G8T2 vs. G8T1 14.305 4 17.147 <0.001 Yes
G8T2 vs. G8T3 4.920 4 5.898 0.002  Yes
G8T2 vs. G8T4 2.820 4 3.380 0.103 No
G8T4 vs. G8T1 11.485 4 13.767 <0.001 Yes
G8T4 vs. G8T3 2.100 4 2.517 0.305 No
G8T3 vs. G8T1 9.385 4 11.250 <0.001 Yes
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P = 0.121)

Equal Variance Test: Passed (P = 0.126)

Treatment Name N
GIT1 10
GIT2 10
GIT3 10
G9T4 10
Source of Variation DF
Between Subjects 9
Between Treatments 3
Residual 27
Total 39

Missing
0

0
0
0

SS
129.459
1362.136
143.582
1635.177
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Mean  Std Dev SEM
13.650 1.823 0.577
18.895 1.338 0.423
25.595 4.728 1.495
28.655 1.692 0.535
MS F P
14.384

454.045 85.381 <0.001
5.318

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means

G9T4 vs. GIT1 15.005
G9T4 vs. GIT2 9.760
G9T4 vs. GIT3 3.060
G9T3 vs. GIT1 11.945
G9T3 vs. GIT2 6.700

G9T2 vs. GIT1 5.245

A A AN N N N

q P

20.576 <0.001
13.384 <0.001
4196 0.030
16.380 <0.001
9.188 <0.001
7.192  <0.001

P<0.050
Yes
Yes
Yes

Yes
Yes

Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.992)

Treatment Name N Missing Mean Std Dev SEM
G10T1 10 0 14.675 2.250 0.712
G10T2 10 0 21.580 1.325 0.419
G10T3 10 0 25.535 2.571 0.813
G10T4 10 0 25.640 3.149 0.996

Source of Variation DF SS MS F P

Between Subjects 9 69.465 7.718

Between Treatments 3 794.966 264.989 50.872  <0.001

Residual 27 140.641 5.209

Total 39 1005.073

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p o} P P<0.050
G10T4 vs. G10T1 10.965 4 15.193 <0.001 Yes
G10T4 vs. G10T2 4.060 4 5.625 0.003 Yes
G10T4 vs. G10T3 0.105 4 0.145 1.000 No
G10T3 vs. G10T1 10.860 4 15.047 <0.001 Yes
G10T3 vs. G10T2 3.955 4 5.480 0.003 Yes
G10T2 vs. G10T1 6.905 4 9.567 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.733)

Treatment Name N Missing Mean Std Dev SEM
G11T1 10 0 16.020 1.175 0.372
G172 10 0 19.640 2.043 0.646
G11T3 10 0 19.975 1.583 0.501
G11T4 10 0 20.370 1.602 0.507

Source of Variation DF SS MS F P

Between Subjects 9 36.013 4.001

Between Treatments 3 121.175 40.392 18.285 <0.001

Residual 27 59.644 2.209

Total 39 216.832

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p q P P<0.050
G11T4 vs. G11T1 4.350 4 9.255 <0.001 Yes

G11T4 vs. G11T2 0.730 4 1.553 0.694 No

G11T4 vs. G11T3 0.395 4 0.840 0.933 Do Not Test
G11T3 vs. G11T1 3.955 4 8.415 <0.001 Yes

G11T3 vs. G11T2 0.335 4 0.713 0.958 Do Not Test
G11T2 vs. G11T1 3.620 4 7.702 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed(P = 0.741)

Treatment Name N Missing Mean Std Dev SEM
G12T1 10 0 12.620 0.927 0.293
G1272 10 0 25.995 3.145 0.994
G12T3 10 0 23.730 4.004 1.266
G1274 10 0 25.085 2.031 0.642

Source of Variation DF SS MS F P

Between Subjects 9 166.029 18.448

Between Treatments 3 1163.733 387.911 93.393 <0.001

Residual 27 112.146 4.154

Total 39 1441.908

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p q P P<0.050
G12T2 vs. G12T1 13.375 4 20.753 <0.001 Yes

G12T2 vs. G12T3 2.265 4 3.514 0.085 No

G12T2 vs. G12T4 0.910 4 1.412 0.752 Do Not Test
G12T4 vs. G12T1 12.465 4 19.341 <0.001 Yes

G12T4 vs. G12T3 1.355 4 2.102 0.459 Do Not Test
G12T3 vs. G12T1 11.110 4 17.239 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.066)

Equal Variance Test: Passed(P = 0.012)

Treatment Name N Missing Mean Std Dev SEM
G13T1 10 0 12.485 1.806 0.571
G13T2 10 0 22.055 3.832 1.212
G13T3 10 0 22.055 3.990 1.262
G13T4 10 0 23.015 3.365 1.064

Source of Variation DF SS MS F P

Between Subjects 9 276.360 30.707

Between Treatments 3 739.735 246.578 51.067 <0.001

Residual 27 130.370 4.829

Total 39 1146.465

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p q P P<0.050
G13T4 vs. G13T1 10.530 4 15.154 <0.001 Yes

G13T4 vs. G13T3 0.960 4 1.382 0.764 No

G13T4 vs. G13T2 0.960 4 1.382 0.764 Do Not Test
G13T2 vs. G13T1 9.570 4 13.772 <0.001 Yes

G13T2 vs. G13T3 0.000 4 0.000 1.000 Do Not Test
G13T3 vs. G13T1 9.570 4 13.772 <0.001 Yes
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P > 0.200)

Equal Variance Test:

Treatment Name

G14T1

G14712

G14T3

G14T4

Source of Variation
Between Subjects

Between Treatments

Residual

Total

Passed (P = 0.202)

N

10
10
10
10

DF

©

27
39

Missing
0

0
0
0

SS

49.510
2121.284
86.340 3.198
2257134

Mean

13.025
30.430
29.940
29.040

MS
5.501
707.095

Std Dev
1.397
2.246
1.996
2.028

221.120
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SEM

0.442
0.710
0.631
0.641

<0.001

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparis
G14T2 vs
G14T2 vs
G14T2 vs
G14T3 vs
G14T3 vs
G14T4 vs

on

. G14T1
. G14T4
. G14T3
. G14T1
. G14T4
. G14T1

Diff of Means p

17.405
1.390
0.490
16.915
0.900
16.015

B N N N

g
30.779

2.458
0.867
29.912
1.592
28.321

<0.001
0.325
0.927
<0.001
0.677
<0.001

P<0.050
Yes

No

Do Not Test
Yes

Do Not Test

Yes



135

ngudl 15 A KB2

One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.053)

Equal Variance Test: Passed (P = 0.575)

Treatment Name N Missing Mean Std Dev SEM
G15T1 10 0 25.475 1.831 0.579
G15T2 10 0 31.365 2.549 0.806
G15T3 10 0 33.210 5.035 1.5692
G15T4 10 0 37.110 4.936 1.561

Source of Variation DF SS MS F P

Between Subjects 9 320.595 35.622

Between Treatments 3 703.786 234.595 29.384 <0.001

Residual 27 215.560 7.984

Total 39 1239.941

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p q P P<0.050
G15T4 vs. G15T1 11.635 4 13.022 <0.001 Yes
G15T4 vs. G15T2 5.745 4 6.430 <0.001 Yes
G15T4 vs. G15T3 3.900 4 4.365 0.023  Yes
G15T3 vs. G15T1 7.735 4 8.657 <0.001 Yes
G15T3 vs. G15T2 1.845 4 2.065 0.475 No
G15T2 vs. G15T1 5.890 4 6.592 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.029)

Treatment Name N Missing Mean Std Dev SEM
G16T1 10 0 22.395 1.912 0.605
G16T2 10 0 31.640 5.586 1.766
G16T3 10 0 29.335 3.695 1.168
G16T4 10 0 31.055 3.665 1.159

Source of Variation DF SS MS F P

Between Subjects 9 248.982 27.665

Between Treatments 3 543.107 181.036 15.848 <0.001

Residual 27 308.437 11.424

Total 39 1100.526

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p q P P<0.050
G16T2 vs. G16T1 9.245 4 8.650 <0.001 Yes

G16T2 vs. G16T3 2.305 4 2.157 0.437  No

G16T2 vs. G16T4 0.585 4 0.547 0.980 Do Not Test
G16T4 vs. G16T1 8.660 4 8.102 <0.001 Yes

G16T4 vs. G16T3 1.720 4 1.609 0.670 Do Not Test
G16T3 vs. G16T1 6.940 4 6.493 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.216)

Treatment Name N Missing Mean Std Dev SEM
G17T1 10 0 22.885 1.531 0.484
G17T2 10 0 26.110 1.544 0.488
G17T3 10 0 25.380 1.455 0.460
G17T4 10 0 25.935 1.166 0.369

Source of Variation DF SS MS F P

Between Subjects 9 20.530 2.281

Between Treatments 3 66.999 22.333 11.303 <0.001

Residual 27 53.346 1.976

Total 39 140.875

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 0.997

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p q P P<0.050
G17T2 vs. G17T1 3.225 4 7.255 <0.001 Yes

G17T2 vs. G17T3 0.730 4 1.642 0.656 No

G17T2 vs. G17T4 0.175 4 0.394 0.992 Do Not Test
G17T4 vs. G17T1 3.050 4 6.862 <0.001 Yes

G17T4 vs. G17T3 0.555 4 1.249 0.814 Do Not Test
G17T3 vs. G17T1 2.495 4 5.613 0.003  Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.803)

Treatment Name N Missing Mean Std Dev SEM
G18T1 10 0 25.805 1.134 0.359
G18T2 10 0 29.520 2.102 0.665
G18T3 10 0 28.585 1.659 0.525
G18T4 10 0 28.190 1.773 0.561

Source of Variation DF SS MS F P

Between Subjects 9 44.331 4,926

Between Treatments 3 75.043 25.014 11.241  <0.001

Residual 27 60.081 2.225

Total 39 179.455

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 0.997

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means P q P P<0.050
G18T2 vs. G18T1 3.715 4 7.875 <0.001 Yes

G18T2 vs. G18T4 1.330 4 2.819 0.215 No

G18T2 vs. G18T3 0.935 4 1.982 0.509 Do Not Test
G18T3 vs. G18T1 2.780 4 5.893 0.002 Yes

G18T3 vs. G18T4 0.395 4 0.837 0.934 Do Not Test
G18T4 vs. G18T1 2.385 4 5.056 0.007 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.187)

Equal Variance Test: Passed (P = 0.413)

Treatment Name N Missing Mean Std Dev SEM
G19T1 10 0 24.160 2.816 0.891
G19T2 10 0 34.000 3.434 1.086
G19T3 10 0 33.585 4.561 1.442
G19T4 10 0 32.635 2.515 0.795

Source of Variation DF SS MS F P

Between Subjects 9 104.912 11.657

Between Treatments 3 651.049 217.016 18.501 <0.001

Residual 27 316.703 11.730

Total 39 1072.664

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G19T2 vs. G19T1 9.840 4 9.086 <0.001 Yes

G19T2 vs. G19T4 1.365 4 1.260 0.809 No

G19T2 vs. G19T3 0415 4 0.383 0.993 Do Not Test
G19T3 vs. G19T1 9425 4 8.702 <0.001 Yes

G19T3 vs. G19T4 0.950 4 0.877 0.925 Do Not Test
G19T4 vs. G19T1 8.475 4 7.825 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.150)

Equal Variance Test: Passed(P = 0.724)

Treatment Name N Missing Mean Std Dev SEM
G20T1 10 0 23.040 1.233 0.390
G20T2 10 0 26.550 2.589 0.819
G20T3 10 0 28.520 3.509 1.110
G20T4 10 0 25.435 2.426 0.767

Source of Variation DF SS MS F P

Between Subjects 9 94.239 10.471

Between Treatments 3 156.820 52.273 9.831 <0.001

Residual 27 143.561 5.317

Total 39 394.620

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 0.992

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G20T3 vs. G20T1 5480 4 7.515 <0.001 Yes
G20T3 vs. G20T4 3.085 4 4.231 0.028 Yes
G20T3 vs. G20T2 1.970 4 2.702 0.248 No
G20T2 vs. G20T1 3510 4 4.814 0.011  Yes
G20T2 vs. G20T4 1.115 4 1.529 0.704 No
G20T4 vs. G20T1 2395 4 3.284 0.118 No
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.530)

Treatment Name N Missing Mean Std Dev SEM
G21T1 10 0 22.660 1.225 0.387
G21T2 10 0 25.125 1.520 0.481
G21T3 10 0 26.710 1.112 0.352
G21T4 10 0 25.835 1.761 0.557

Source of Variation DF SS MS F P

Between Subjects 9 41.510 4.612

Between Treatments 3 90.853 30.284 25.690 <0.001

Residual 27 31.829 1.179

Total 39 164.193

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G21T3 vs. G21T1 4.050 4 11.796 <0.001 Yes
G21T3 vs. G21T2 1585 4 4.616 0.015 Yes
G21T3 vs. G21T4 0.875 4 2.548 0.294 No
G21T4 vs. G21T1 3175 4 9.247 <0.001 Yes
G21T4 vs. G21T2 0.710 4 2.068 0.473 No
G21T2 vs. G21T1 2465 4 7179 <0.001 Yes
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed(P = 0.124)

Treatment Name N
G1T1 10
G172 10
G173 10
G174 10

Source of Variation DF

Between Subjects 9

Between Treatments 3
Residual 27
Total 39

Missing
0

0

0

0

SS
97.848
285.713
412.950
796.511

Mean

28.905
35.435
34.665
35.035

MS

10.872
95.238
15.294

Std Dev SEM
1.975 0.625
2.365 0.748
5.318 1.682
4.357 1.378
F P

6.227 0.002

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = 0.002). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 0.893

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means

G1T2 vs. G1T1 6.530
G1T2 vs. G1T3 0.770
G1T2 vs. G1T4 0.400
G1T4 vs. G1T1 6.130
G1T4 vs. G1T3 0.370

G1T3 vs. G1T1 5.760

5.280
0.623
0.323
4.957
0.299

A A N N N N

4.658

0.005
0.971
0.996
0.008
0.997
0.014

P<0.050
Yes

No

Do Not Test
Yes

Do Not Test

Yes



nguy 2 Aa FB3

One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P = 0.031)

Equal Variance Test: Passed (P = 0.167)

Treatment Name N
G2T1 10
G212 10
G273 10
G274 10

Source of Variation DF

©

Between Subjects
Between Treatments 3

Residual 27
Total 39

Missing
0

0
0
0

SS
17.818
369.385
264.470
651.672

Mean

28.780
28.115
35.500
28.620

MS
1.980

123.128

9.795
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Std Dev SEM
3.187 1.008
2.445 0.773
3.536 1.118
1.652 0.522
F P

12.570 <0.001

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 0.999

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means

G2T3 vs. G2T2 7.385
G2T3 vs. G2T4 6.880
G2T3 vs. G2T1 6.720
G2T1 vs. G2T2 0.665
G2T1 vs. G2T4 0.160

G2T4 vs. G2T2 0.505

7.462
6.952
6.790
0.672
0.162

A AN N N N N

0.510

<0.001
<0.001
<0.001
0.964
1.000
0.984

P<0.050
Yes

Yes

Yes

No

Do Not Test

Do Not Test
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.726)

Treatment Name N
G3T1 10
G3T2 10
G3T3 10
G3T4 10

Source of Variation DF

©

Between Subjects
Between Treatments 3
Residual 27

Total 39

Missing
0

0
0
0

SS
118.952
89.986
119.686
328.624

Mean

29.020
28.135
26.830
25.035

MS
13.217
29.995
4.433
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Std Dev SEM

2.420 0.765

2.282 0.722

3.289 1.040

2.152 0.681
F P

6.767 0.002

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = 0.002). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 0.924

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means

G3T1 vs. G3T4 3.985
G3T1 vs. G3T3 2.190
G3T1 vs. G3T2 0.885
G3T2 vs. G3T4 3.100
G3T2 vs. G3T3 1.305
G3T3 vs. G3T4 1.795

5.985
3.289
1.329
4.656
1.960

A AN N N N N

2.696

0.001
0.117
0.784
0.014
0.519
0.249

P<0.050
Yes

No

Do Not Test
Yes

Do Not Test
No
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.684)

Treatment Name N Missing Mean Std Dev SEM
G4T1 10 0 22.020 2.420 0.765
G4T2 10 0 20.050 2.213 0.700
G4T3 10 0 24.480 2173 0.687
G4T4 10 0 23.110 1.140 0.361

Source of Variation DF SS MS F P

Between Subjects 9 60.944 6.772

Between Treatments 3 104.965 34.988 10.494 <0.001

Residual 27 90.018 3.334

Total 39 255.926

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 0.995

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G4T3 vs. G4T2 4430 4 7.672 <0.001 Yes
G4T3 vs. G4T1 2460 4 4.260 0.027  Yes
G4T3 vs. G4T4 1.370 4 2.373 0.355 No
G4T4 vs. G4T2 3.060 4 5.300 0.005  Yes
G4T4 vs. GAT1 1.090 4 1.888 0.550 No
G4T1 vs. G4T2 1.970 4 3.412 0.099 No
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.178)

Equal Variance Test: Passed (P = 0.423)

Treatment Name N Missing Mean Std Dev SEM
G5T1 10 0 27.960 3.319 1.050
G5T2 10 0 34.435 3.087 0.976
G5T3 10 0 30.485 2.439 0.771
G5T4 10 0 36.465 3.940 1.246

Source of Variation DF SS MS F P

Between Subjects 9 41.689 4.632

Between Treatments 3 440.300 146.767 11.775  <0.001

Residual 27 336.535 12.464

Total 39 818.525

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 0.998

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means P q P P<0.050
G5T4 vs. G5T1 8.505 4 7.618 <0.001 Yes
G5T4 vs. G5T3 5980 4 5.356 0.004  Yes
G5T4 vs. G5T2 2.030 4 1.818 0.580 No
G5T2 vs. G5T1 6.475 4 5.800 0.002  Yes
G5T2 vs. G5T3 3950 4 3.538 0.082  No
G5T3 vs. G5T1 2525 4 2.262 0.396 No
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.041)

Equal Variance Test: Passed(P = 0.122)

Treatment Name N Missing Mean Std Dev
G6T1 10 0 29.755 3.679
G6T2 10 0 29.370 1.772
G6T3 10 0 29.515 2.014
G6T4 10 0 28.765 1.636

Source of Variation DF SS MS F P

Between Subjects 9 41.124 4.569

Between Treatments 3 5.339 1.780 0.283 0.837

Residual 27 169.544 6.279

Total 39 216.007

SEM

1.163
0.560
0.637
0.517
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The differences in the mean values among the treatment groups are not great enough to

exclude the possibility that the difference is due to random sampling variability; there is

not a statistically significant difference (P = 0.837).

Power of performed test with alpha = 0.050: 0.049

The power of the performed test (0.049) is below the desired power of 0.800.

You should interpret the negative findings cautiously.
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One Way Repeated Measures Analysis of Variance

Normality Test: Failed (P = 0.007)

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Group N Missing Median 25% 75%

G7T1 10 0 29.300 27.850 30.000
G7T2 10 0 29.725 27.800 30.500
G7T3 10 0 29.750 28.800 30.650
G7T4 10 0 27.725 27.000 30.900

Chi-square= 6.273 with 3 degrees of freedom. (P = 0.099)

The differences in the median values among the treatment groups are not great enough
to exclude the possibility that the difference is due to random sampling variability; there

is not a statistically significant difference (P = 0.099)
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed(P = 0.844)

Treatment Name N Missing Mean Std Dev SEM
G8T1 10 0 12.930 0.868 0.274
G8T2 10 0 25.915 4.254 1.345
G8T3 10 0 21.445 3.316 1.049
G8T4 10 0 23.045 1.562 0.494

Source of Variation DF SS MS F P

Between Subjects 9 110.678 12.298

Between Treatments 3 935.516 311.839 46.784 <0.001

Residual 27 179.968 6.665

Total 39 1226.162

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G8T2 vs. G8T1 12.985 4 15.905 <0.001 Yes
G8T2 vs. G8T3 4470 4 5.475 0.003  Yes
G8T2 vs. G8T4 2.870 4 3.515 0.085 No
G8T4 vs. G8T1 10.115 4 12.389 <0.001 Yes
G8T4 vs. G8T3 1.600 4 1.960 0.519 No
G8T3 vs. G8T1 8515 4 10.430 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.049)

Equal Variance Test: Passed (P = 0.057)

Treatment Name N Missing Mean Std Dev SEM
GoT1 10 0 11.990 1.410 0.446
GIT2 10 0 15.725 1.851 0.585
GIT3 10 0 22.395 4.966 1.570
G9T4 10 0 23.255 2.107 0.666

Source of Variation DF SS MS F P

Between Subjects 9 110.080 12.231

Between Treatments 3 877.610 292.537 39.383 <0.001

Residual 27 200.555 7.428

Total 39 1188.244

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means P q P P<0.050
G9T4 vs. GIT1 11.265 4 13.071 <0.001 Yes
G9T4 vs. GIT2 7530 4 8.737 <0.001 Yes
G9T4 vs. GIT3 0.860 4 0.998 0.894 No
GIT3 vs. GIT1 10.405 4 12.073 <0.001 Yes
GIT3 vs. GIT2 6.670 4 7.739 <0.001 Yes
GIT2 vs. GIT1 3735 4 4.334 0.024 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed(P = 0.627)

Treatment Name N Missing Mean Std Dev SEM
G10T1 10 0 11.235 1.670 0.528
G10T2 10 0 17.650 1.581 0.500
G10T3 10 0 19.105 1.5693 0.504
G10T4 10 0 17.395 1.933 0.611

Source of Variation DF SS MS F P

Between Subjects 9 20.995 2.333

Between Treatments 3 365.352 121.784 39.5683 <0.001

Residual 27 83.070 3.077

Total 39 469.417

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G10T3 vs. G10T1 7870 4 14.188 <0.001 Yes

G10T3 vs. G10T4 1.710 4 3.083 0.155 No

G10T3 vs. G10T2 1.455 4 2.623 0.271 Do Not Test
G10T2 vs. G10T1 6.415 4 11.565 <0.001 Yes

G10T2 vs. G10T4 0.255 4 0.460 0.988 Do Not Test
G10T4 vs. G10T1 6.160 4 11.106 <0.001  Yes



152

ngny 11 Aa VB5
One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.547)

Treatment Name N Missing Mean Std Dev SEM
G11T1 10 0 13.200 1.402 0.443
G1172 10 0 13.370 1.673 0.529
G11T3 10 0 13.995 1.389 0.439
G11T4 10 0 12.930 1.340 0.424

Source of Variation DF SS MS F P

Between Subjects 9 49.198 5.466

Between Treatments 3 6.131 2.044 2.030 0.133

Residual 27 27176 1.007

Total 39 82.505

The differences in the mean values among the treatment groups are not great enough to
exclude the possibility that the difference is due to random sampling variability; there is

not a statistically significant difference (P = 0.133).

Power of performed test with alpha = 0.050: 0.242

The power of the performed test (0.242) is below the desired power of 0.800.

You should interpret the negative findings cautiously.
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P = 0.051)

Equal Variance Test: Failed (P = 0.007)

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Group N Missing Median 25%  75%
G12T1 10 0 12.250 11.600 12.850
G12T2 10 0 28.200 24.450 31.950
G12T3 10 0 21.400 19.700 22.700
G12T4 10 0 22.275 19.300 24.150

Chi-square= 27.120 with 3 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than

would be expected by chance; there is a statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks q P<0.05
G12T2 vs G12T1 30.000 7.348 Yes
G12T2 vs G12T3 16.000 3.919 Yes
G12T2 vs G12T4 14.000 3.429 No
G12T4 vs G12T1 16.000 3.919 Yes
G12T4 vs G12T3 2.000 0.490 No

G12T3 vs G12T1 14.000 3.429 No



154

nany 13 A Vi4
One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.066)

Treatment Name N Missing Mean Std Dev SEM
G13T1 10 0 11.490 1.641 0.519
G13T2 10 0 22.945 2.727 0.862
G13T3 10 0 21.425 3.396 1.074
G13T4 10 0 20.540 3.379 1.068

Source of Variation DF SS MS F P

Between Subjects 9 181.135 20.126

Between Treatments 3 801.754 267.251 61.908 <0.001

Residual 27 116.556 4.317

Total 39 1099.445

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G13T2 vs. G13T1 11.455 4 17.434 <0.001 Yes

G13T2 vs. G13T4 2405 4 3.660 0.069 No

G13T2 vs. G13T3 1520 4 2.313 0.376 Do Not Test
G13T3 vs. G13T1 9935 4 15.121 <0.001 Yes

G13T3 vs. G13T4 0.885 4 1.347 0.777 Do Not Test
G13T4 vs. G13T1 9.050 4 13.774 <0.001 Yes



nany 14 ma VI5

One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P = 0.159)

Equal Variance Test Passed

Treatment Name
G14T1
G14T2
G14T3
G14T4

Source of Variation
Between Subjects
Between Treatments
Residual

Total

N

10
10
10
10

DF

©

27
39

(P =0.932)

Missing
0

0
0
0

SS
39.067

1730.475

62.918

2.330

1832.460

Mean Std Dev
13.820 1.506
30.390 1.748
28.560 1.748
27.520 1.719
MS F

4.341

576.825 247.534
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SEM

0.476
0.553
0.553
0.544

<0.001

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means

G14T2 vs. G14T1
G14T2 vs. G14T4
G14T2 vs. G14T3
G14T3 vs. G14T1
G14T3 vs. G14T4
G14T4 vs. G14T1

16.570
2.870
1.830
14.740
1.040
13.700

34.326
5.945
3.791
30.535
2.154
28.380

P P<0.050
<0.001 Yes
0.002  Yes
0.057 No
<0.001 Yes
0.438 No
<0.001 Yes



156

nany 15 Pa KB2
One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed(P = 0.051)

Treatment Name N Missing Mean Std Dev SEM
G15T1 10 0 22.535 1.701 0.538
G15T2 10 0 31.495 7.626 2412
G15T3 10 0 28.490 5.548 1.754
G15T4 10 0 35.705 5.406 1.710

Source of Variation DF SS MS F P

Between Subjects 9 668.274 74.253

Between Treatments 3 920.007 306.669 19.655 <0.001

Residual 27 421.270 15.603

Total 39 2009.551

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G15T4 vs. G15T1 13.170 4 10.544 <0.001 Yes
G15T4 vs. G15T3 7215 4 5.776 0.002 Yes
G15T4 vs. G15T2 4210 4 3.370 0.105 No
G15T2 vs. G15T1 8.960 4 7173 <0.001 Yes
G15T2 vs. G15T3 3.005 4 2.406 0.343 No
G15T3 vs. G15T1 5955 4 4.767 0.012  Yes
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nany 16 Aa KB3
One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.123)

Equal Variance Test: Passed (P = 0.626)

Treatment Name N Missing Mean Std Dev SEM
G16T1 10 0 10.440 2.088 0.660
G16T2 10 0 23.940 6.637 2.099
G16T3 10 0 23.420 2.573 0.814
G16T4 10 0 20.510 3.385 1.070

Source of Variation DF SS MS F P

Between Subjects 9 207.806 23.090

Between Treatments 3 1181.597 393.866 27.226 <0.001

Residual 27 390.602 14.467

Total 39 1780.005

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G16T2 vs. G16T1 13.500 4 11.224 <0.001 Yes

G16T2 vs. G16T4 3430 4 2.852 0.207  No

G16T2 vs. G16T3 0.520 4 0.432 0.990 Do Not Test
G16T3 vs. G16T1 12.980 4 10.792 <0.001 Yes

G16T3 vs. G16T4 2910 4 2.419 0.338 Do Not Test
G16T4 vs. G16T1 10.070 4 8.372 <0.001 Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.093)

Equal Variance Test: Passed (P = 0.105)

Treatment Name N Missing Mean Std Dev SEM
G17T1 10 0 2.410 0.207 0.0653
G1772 10 0 4.140 0.552 0.174
G17T3 10 0 6.080 1.275 0.403
G1774 10 0 6.875 1.051 0.332

Source of Variation DF SS MS F P

Between Subjects 9 4,931 0.548

Between Treatments 3 120.685 40.228 47.713 <0.001

Residual 27 22.765 0.843

Total 39 148.380

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G17T4 vs. G17T1 4465 4 15.377 <0.001 Yes
G17T4 vs. G17T2 2735 4 9.419 <0.001 Yes
G17T4 vs. G17T3 0.795 4 2.738 0.237  No
G17T3 vs. G17T1 3.670 4 12.639 <0.001 Yes
G17T3 vs. G17T2 1.940 4 6.681 <0.001 Yes
G17T2 vs. G17T1 1.730 4 5.958 0.001  Yes
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One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed(P = 0.052)

Treatment Name N Missing Mean Std Dev SEM
G18T1 10 0 4.395 0.835 0.264
G18T2 10 0 7.180 0.776 0.245
G18T3 10 0 14.135 2.245 0.710
G18T4 10 0 13.265 1.415 0.447

Source of Variation DF SS MS F P

Between Subjects 9 16.662 1.851

Between Treatments 3 668.642 222.881 103.058 <0.001

Residual 27 58.392 2.163

Total 39 743.696

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G18T3 vs. G18T1 9.740 4 20.944 <0.001 Yes
G18T3 vs. G18T2 6.955 4 14.956 <0.001 Yes
G18T3 vs. G18T4 0.870 4 1.871 0.557 No
G18T4 vs. G18T1 8.870 4 19.073 <0.001 Yes
G18T4 vs. G18T2 6.085 4 13.085 <0.001 Yes
G18T2 vs. G18T1 2.785 4 5.989 0.001  Yes



nany 19 Aa KI3

One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P > 0.200)

Equal Variance Test:
Treatment Name
G19T1
G19T2
G19T3
G19T4

Source of Variation
Between Subjects
Between Treatments
Residual

Total

Passed (P = 0.218)

N

10
10
10
10

DF

©

27
39

Missing
0

0
0
0

SS
230.873
761.486
362.979
1355.338

Mean

23.210
35.450
30.370
28.845

MS
25.653

253.829

13.444
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Std Dev SEM
1.908 0.603
5.776 1.827
4.017 1.270
3.584 1.133
F P

18.881 <0.001

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means

G19T2 vs. G19T1
G19T2 vs. G19T4
G19T2 vs. G19T3
G19T3 vs. G19T1
G19T3 vs. G19T4
G19T4 vs. G19T1

12.240
6.605
5.080
7.160
1.525
5.635

10.557
5.697

6.175

P

4

4

4 4.381
4

4 1.315
4

4.860

<0.001
0.002
0.022
0.001
0.789
0.010

P<0.050
Yes

Yes

Yes

Yes

No

Yes



161

ngdl 20 Ae Ki4

One Way Repeated Measures Analysis of Variance
Normality Test: Passed (P = 0.054)

Equal Variance Test: Passed (P = 0.468)

Treatment Name N Missing Mean Std Dev SEM
G20T1 10 0 21.755 2.368 0.749
G20T2 10 0 25.860 2.651 0.838
G20T3 10 0 29.170 3.551 1.123
G20T4 10 0 24.255 1.613 0.510

Source of Variation DF SS MS F P

Between Subjects 9 39.503 4.389

Between Treatments 3 289.431 96.477 12.340 <0.001

Residual 27 211.086 7.818

Total 39 540.021

The differences in the mean values among the treatment groups are greater than would
be expected by chance; there is a statistically significant difference (P = <0.001). To
isolate the group or groups that differ from the others use a multiple comparison
procedure.

Power of performed test with alpha = 0.050: 0.999

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means p q P P<0.050
G20T3 vs. G20T1 7415 4 8.386 <0.001 Yes
G20T3 vs. G20T4 4915 4 5.559 0.003  Yes
G20T3 vs. G20T2 3.310 4 3.744 0.061 No
G20T2 vs. G20T1 4105 4 4.643 0.014  Yes
G20T2 vs. G20T4 1.605 4 1.815 0.581 No
G20T4 vs. G20T1 2500 4 2.827 0.213  No
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One Way Repeated Measures Analysis of Variance

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.015)

Treatment Name N
G21T1 10
G21T2 10
G21T3 10
G21T4 10

Source of Variation DF

©

Between Subjects
Between Treatments 3

Residual 27
Total 39

Missing

0
0
0
0

SS
60.231
49.786
46.381

156.399

Mean

21.595
23.005
24.675
22.545

MS
6.692
16.595
1.718

162

Std Dev SEM
1.303 0.412
1.529 0.484
2.407 0.761
1.420 0.449
F P

9.661 <0.001

The differences in the mean values among the treatment groups are greater than would

be expected by chance; there is a statistically significant difference (P = <0.001). To

isolate the group or groups that differ from the others use a multiple comparison

procedure.

Power of performed test with alpha = 0.050: 0.990

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison  Diff of Means
G21T3 vs. G21T1 3.080
G21T3 vs. G21T4 2.130
G21T3 vs. G21T2 1.670
G21T2 vs. G21T1 1.410
G21T2 vs. G21T4 0.460
G21T4 vs. G21T1 0.950

A AN N N N N

7.431
5.139
4.029
3.402
1.110
2.292

<0.001
0.006
0.039
0.100
0.861
0.384

P<0.050
Yes

Yes

Yes

No

Do Not Test

Do Not Test
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