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##5270791821 : MAJOR INDUSTRIAL ENGINEERING
KEYWORDS : ERGONOMIC MOUSE / FITTS’LAW / ISO 9241 PART 9 / SPEED AND
ACCURACY / POINTING TASK

PATTHARAPORN KIARTIDHAMA : RELATIONSHIP BETWEEN MOUSE

PHISICAL CHAREACTERISTIC AND USER PERFORMANCE. ADVISOR :

PHAIROAT LADAVICHITKUL, Ph.D., 135 pp.

The computer mouse becomes the standard pointing device. Using a mouse for a long
time can cause the musculoskeletal disorder of the wrist. This is the cause of mouse
development called the ergonomic mouse, with the special design aiming to reduce the
abnormal wrist posture. However, the ergonomic mouse has not been widespread
used, because of its price that is higher than the common mouse and its unfamiliar feature that
can affectthe work performance. Therefore such ergonomic mouse was considered a
worthless device.

This research compared the work performance of a common mouse with an
ergonomic mouse in three features including weight, size and degrees of hands.
The experiment was based on the concept of Fitts’law and ISO 9241 part 9. The pointing task
was set with two directions: the horizontal axis and the vertical axis. The task difficulty has 3
levels. While conducting the experiment, the task objectives had been set, including the
movement of the mousse had to be as fast as possible without error and the pointing tasks had
to be within the target area.

The results showed that the work performance of the ergonomic mouse with size,
weight and hand-degree during the experiment was stable. The competence of the ergonomic
mouse was equivalent to the common mouse in both directions and there were no error of
using both types of mousse without significant difference. The comparisions of Fitts Welford
and Shannon’s index model with movement time were found : Fitts’ index model provided the
vertical intercept which was nearest the origin while Shannon’s index model provided the

greatest relative correlation with the movement time and the index of difficulty.

Student’s Signature

Advisor’s Signature
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BAENMsEAaNS 3101 ()
Hippus Ergomonic HandShoe Mouse Medium Right Hand Black by Hippus $129.00
OrthoMouse by Othovia $113.58
Logitech Wireless Performance Mouse MX for PC and Mac by Logitech $99.99
ACP 0090-0030 Ergonomic Quill Mouse Right Hand White by ACP $99.95
Evoluent VerticalMouse 4 Mouse laser 6 button(s) wired - USB by Evoluent $99.00
Goldtouch Ergonomic Mouse Right Hand Bluetooth Ergoguys by Goldtouch $89.00
Microsoft 69K-00001 Natural Wireless Laser Mouse 6000 by Microsoft $79.95
pndnsmhedtaly 3101 ($)
New Verbatim Wireless Rechargeable Desktop Laser Mouse Laser usb $74.99
Targus AMWS55US Laser Wireless by Compact $56.99
59018 Mouse - Laser Wireless by Compucessory $52.99
Microsoft Wireless Laser Mouse 6000 V2.0 Mac/Windows USB by Microsoft $49.99
Logitech V470 Bluetooth Cordless Laser Mouse by Logitech $49.99
New Lifeworks Th M180zb Wireless Laser Notebook Mouse Laser Usb Black 2.4 $49.49
Ghz Wireless Frequency

Logitech M305 Wireless Mouse (Silver) by Logitech $39.99
KMW72334 - SlimBlade Wireless Mouse with Nano Receiver by Kensington $36.16
Wireless Laser Travel Mouse by Micro Innovations $35.99
Logitech V450 Nano Cordless Laser Mouse - Flamingo Pink by Logitech $26.99



http://www.amazon.com/Hippus-HandShoe-Mouse-Medium-Right/dp/B00275XHCO/ref=sr_1_38?ie=UTF8&qid=1314536681&sr=8-38
http://www.amazon.com/Othovia-OM77-1-OrthoMouse/dp/B0031777Z0/ref=sr_1_44?ie=UTF8&qid=1314536681&sr=8-44
http://www.amazon.com/Logitech-Wireless-Performance-Mouse-Mac/dp/B002HWRJBM/ref=sr_1_10?ie=UTF8&qid=1314536497&sr=8-10
http://www.amazon.com/ACP-0090-0030-Ergonomic-Quill-Mouse/dp/B000707OM0/ref=sr_1_48?ie=UTF8&qid=1317561736&sr=8-48
http://www.amazon.com/Evoluent-VerticalMouse-Mouse-laser-button/dp/B00427TAIK/ref=sr_1_6?ie=UTF8&qid=1314536315&sr=8-6
http://www.amazon.com/Goldtouch-Ergonomic-Mouse-Bluetooth-Ergoguys/dp/B003WQ8M5E/ref=sr_1_80?ie=UTF8&qid=1317561869&sr=8-80
http://www.amazon.com/Microsoft-69K-00001-Natural-Wireless-Metallic/dp/B000KA7PD0/ref=sr_1_5?ie=UTF8&qid=1314536315&sr=8-5
http://www.amazon.com/Verbatim-Wireless-Rechargeable-5xButton-Frequency/dp/B004I1CCOY/ref=sr_1_111?ie=UTF8&qid=1317563473&sr=8-111
http://www.amazon.com/TARGUS-LASER-WIRELESS-COMPACT-MOUSE/dp/B004E0H92Y/ref=sr_1_18?ie=UTF8&qid=1317563045&sr=8-18
http://www.amazon.com/Compucessory-59018-Mouse-Laser-Wireless/dp/B004E3GBSO/ref=sr_1_101?ie=UTF8&qid=1317563421&sr=8-101
http://www.amazon.com/Microsoft-Wireless-Laser-Mouse-Windows/dp/B0011F19CG/ref=sr_1_2?ie=UTF8&qid=1317563217&sr=8-2
http://www.amazon.com/Logitech-Bluetooth-Cordless-Laser-Notebooks/dp/B000UY3NR8/ref=sr_1_121?ie=UTF8&qid=1317563499&sr=8-121
http://www.amazon.com/Lifeworks-M180zb-Wireless-Notebook-Frequency/dp/B004I1CEPG/ref=sr_1_61?ie=UTF8&qid=1317563288&sr=8-61
http://www.amazon.com/Lifeworks-M180zb-Wireless-Notebook-Frequency/dp/B004I1CEPG/ref=sr_1_61?ie=UTF8&qid=1317563288&sr=8-61
http://www.amazon.com/Logitech-M305-Wireless-Mouse-Silver/dp/B002Y6CJJ8/ref=sr_1_1?ie=UTF8&qid=1317562037&sr=8-1
http://www.amazon.com/KMW72334-SlimBlade-Wireless-Mouse-Receiver/dp/B003WP5QKE/ref=sr_1_29?ie=UTF8&qid=1317563045&sr=8-29
http://www.amazon.com/Micro-Innovations-PD5260LSR-Wireless-Travel/dp/B000VYBBWG/ref=sr_1_112?ie=UTF8&qid=1317563473&sr=8-112
http://www.amazon.com/Logitech-V450-Nano-Cordless-Laser/dp/B0031AY1O2/ref=sr_1_9?ie=UTF8&qid=1317563217&sr=8-9
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MOUSE

reflective surlace and gnd lines 1o detect mo-
ton and transtorm it into cursor movement. Lines
in one direction are blue, those in the other black
On the bottom of the mouse are two LEDs that ot
kg, and two photolranssstors that receve the kght
bounced back. One LED ermits ced ight that the
bive ines absord; the other produces
nltared hght that the black lines
absorb. Each break in the hight

signal represents a defined

aistance. The color and

number of brcaks n

the light deternune
duoection

and
distance

Movuse pad (9eid on murot)

MNN 2.5 ($18) FI08198NHULMIMNNUYBUNITNA (Mushtag, 2011)

() ﬁaa&hﬂﬁﬂymgﬂ15ﬁ101umegnwﬁxluu"l%’uﬁa(Mushtaq, 2011)

d
3) e yuunalyuas (Opto-mechanical mouse)

o 4 J v o v J 1 @
ﬂ'lf!'ﬁi'J%ﬂ1]ﬂTi!ﬂﬁfluhlﬂ'JUfU1]!.1]Tﬁﬂarl(’]gf}l:lﬁ\‘]flﬂﬁﬂﬂ'lﬁvn\ﬂl‘!ﬂé}'lﬂﬂﬂlu'lﬁﬂaﬁ'mﬂuﬂ

A A 7 I A 9 = =\ [ 1 o A
ﬂ'lf!'Lﬂﬁ@uW%@Ql@ﬂiﬂlﬂﬂilﬂuu@ﬁ@ﬂ Tﬂﬂﬂ'lu‘l’ﬁ!\‘]"llf]\‘l%'luuiﬁllWﬁlellﬂutLﬂﬂﬂﬂ“u@Llﬁ\‘]

a2 9 ST

'
[ A

U

aﬂmuﬂﬁmzwmﬁmaﬁuum AanaaalunInm 2.6

oPTO-
MECHANICAL
MOUSE

- ~—==
=,

T oplomechanical mousc uses the

encoder disks giffereatly. The disks have
cvenly spracoed siols cul out arcunkd tho
nm. An LED on one side emils kght. a

E O =3 g i\ T
=

samo poncplos asu the mechanical
MOUSC But delects the motion of the

photolransistor on the other side
celects it and transiates the
signals into an clecironic

form hat the PC can
teansionm intc cursor
mowemen.

LED
Thsior

3 @ 1 @ o J
ﬂW‘Iﬁ 2.6 GI’JfJfJNﬁﬂB‘mzﬂﬁ‘l/lNTWll’fNLﬂJ']ﬁﬂﬁﬁlG]gfjllﬁﬁ (msmnsma‘%’, 2554)

d
4) nnanuvldae (Wireless mouse)

13

]
=

o A s 9 Ay v A 2
fﬂiﬂi')‘ﬂ%‘ﬂﬂ']'i!ﬂaf]uhlﬂlellf)\‘]!ﬂJ']ﬁ'LHJiJUliﬁ'lfJ Mulﬂ 2 LUUAD ﬂa”lmmugﬂﬂamaz

na lnuuuueeuuiudsy TaeilvgtiuldinaluTadaauingunumsldmaindususa

4 o w [ o 4 4 o { 4
oud ludetinamssudsdyanauazie lundansaldau 1dlusalinn iy



14

¢ o
2.1.4 Uszianvesgunsamidumua
(dyo ' 9o @ A Y Yq 9 o J
ginsaizdumialasumsanie 19d1damnsaauqumsianvesgilngel
9y £ Yo o A ' Y 4 o g
lawnvuneldansazmsihauivandiiuesn 1) deamnsadwunlszinnvesginyels
o [ o &
dumiaily 6 unudal

4 { 4 a 4 1
1) Cordless Aotdn l¥nauingunums l¥meolunisivouse

A ’aq Y Y @ @ v2 A
2) Foot mouse ABMNAN 141MIA UANMIFINITUNUMIdIn1s Iaglsiaie

. LA D] A Ao 3 A A v A
3) Glide point AoununuaNviwunud Tdnvaziluunudvaounes 14inuguiie
[ Y
AOUR N UIVOIAITFA M UILUIDMWT AN VLN T

A sHq VY o o A
4) Wheel mouse ﬂam1aw1%awuua1wm&aau

[

Y 4 1 Y a ) [ '
5) Infrared Mouse Aonnd 1§amoioude Taslduasduvhsadmsusudidyna
. A sY o ' ol a o o @ A
6. Joystick ﬂ'ﬁ’]'ﬁ}ﬂﬂﬁmEJ'IEJG]'ILLWH\HI@\?@'JGD“UH%@ﬂ'IW Tﬂﬁmuﬂuﬂ@ﬁWWiUﬂWiﬁﬂﬂuﬂ

[RNITLIISA

d
2.1.5 M3 lnded19gnis

9Jq ¥ a J I o R~ Y 9 a o o a
dlenouiaaesiulszdmsatududalenouiuaes lumsiianueianasinsan
o [ l g‘ 4 g' 1 A A 3 @ :’ @ A AaA 1 L.
m3nes lsdnededudiduar  wielimsnisedsrz ladh 9 AU 13eN38AIN Repetitive
. . ' d Y A A o s 2 & s A Y A
Strain Injury IFUMINTIVONONIVING U UaWHAUDI01MTIUN TNTInTEgnIoio
Y
v @ =

Y 9 ¥ as ST A £ A @ o 1 =
quumﬂ%mmclwﬂmﬁ i]\‘il‘].]ll’é]ﬂ‘ﬂ1\‘1La’é]ﬂ1’iu\1!,1/‘l’é)‘]9jfNﬂuﬁ%ﬂﬂﬂl@ﬁ’ﬁﬂﬂﬁﬂﬂﬂﬁTJI@EJiJ

Y
o w I g A,
Pouuzihasae 1 (m3ldundodignis, 2553)
) ] 4 IG Y Yo A 4 AA a I Y
) dumdaveand asnaundlnlndnudduesaluszeznieansanauly laazain

d‘ cu = a 1
otloanumsaausna Ivatazao

1 9 Ia 1T @ I o 9 A A ]
2) 'lumﬂmmmmmmﬂmﬂunmmu Iﬂﬂﬂ?ﬁWﬂﬂTﬁﬁlGﬁﬂ1u1{!ﬂ 15-20 4N INONDU
S Y A
A[INITINIIVDUD
o g o 4 o
3) AITMANNALDIAUNITDYNTUUTUD Lﬁ’l’)aﬂﬂ'ﬁ‘ﬂ'}\ﬂu‘u’E)QLL‘]JHLL'G’I?IT@ﬁ@iHﬂWﬁ

o A a o
MR uANNI Ny



15

dy = 4 s A v 9 £ o o L= @
ui’)ﬂﬁ]?ﬂuﬂﬁilﬂﬁflLlLlﬂﬁ?ﬂﬂLll"lﬁlﬁi’)NﬁﬂTWﬁ@ﬂWii%’ﬂuG}Nﬂ’ﬂi]‘]JuLiﬂﬁiJﬂ”liW%llﬂ

4 < 1 '
o lndlFannsaldanldazainauienazanoimsmaiuane wueimsymsoloa

A 9y

a Ay
UsnaloazUole Wuau

2.2 INEMIAFANT

y YA = ) v A A 99
ﬂ'lﬁ@@ﬂll'ﬂ'ﬂlll'l'ﬁﬂ'lifJﬁ'l’ﬁG]ﬂﬂWi]'lﬁm'lﬂﬂiﬂiﬂﬁi'lﬂﬂi%@lﬂlmgﬂﬁnJLu'ﬂLHluLWfﬂVi
=} 9Jq 9 ] Sq Y VoA ] < A a £ A ~

Hevosdldansodumndldeglumirounate Tinswsesorumaull Fmandouiives

r{ @ k) 491 1 A Y dy a Y ' Y Yo o o v W

FAILDININATUIUD 3 FIUAD ﬂﬁ'li]l,u@'ﬂiL'Jm?i')llﬁalm$m@ﬁ@ﬂcl°]fﬁ'l“ﬂiﬂNﬁﬂlla%@u@ﬂ
R @ iw A P vy & qu )
g ﬂa’llllu@Wfu'E'J‘V]'E']ul,lﬂlu‘lcb'a'lﬁ5ﬂlﬁ@uln1aﬂlﬂﬂ1ﬂ1\3ﬂ1uﬂﬂ\1 Lmzﬂmmuai@ﬂaumjuh

Qa/ A Y A o ~ £ S &' (% A 1
Gl,uﬂ’lﬁﬂ']ﬂﬂllu:]ll@!l,azmﬂll@ﬂﬂﬂ'W\W] 2.7 FAUNITNDDNUUVNUNDTDITUANNIUNYUUD

Y dy 1 1 Yy 9 dy 9 dy A @ Y I 1A
AU IUAW)ITTTUN iacl,%ﬂmmummu HagnNaluUauaIIuNU mﬂuamm Iﬂﬂ

Y & Y A Yo v A y2 A o o
ﬂiﬂillu@LLGUu!La%GU@1J@ﬂ%i‘lﬂﬁWWiUﬂWiLﬂﬁﬂuth'JELU'iZﬂgﬂWQﬂJWﬂ GL%U??J@ﬁWWiUﬂ’)UﬂZJﬂWi

A Jd A 1 <3| 9
lﬂa@ule'JGU@\ull'la (Ju NITITIU, 2552) Lﬂu@u

s o 7 ' 3 { a s a s
!JJWﬁﬁnJWaﬂﬁg‘iS""nﬁﬂ‘ii]3%?ﬂﬂﬂﬂWiUWﬂLﬂUﬂWﬂﬂ’NNlﬂgﬂﬂﬁlﬂﬂiﬂﬂliﬂﬁﬂfJNW’Jlﬂﬂﬁ

v
=

a Y 1 A 9y Y dy A A o 1| A Y A
IS ENTINQEY ‘1/]Eﬁﬂllil?ﬁJ18&&@8UiﬁlﬂWﬂ’ﬂNLN@ﬂﬁﬁlfNﬂﬁ?iJLUfJ“I/]!ﬂﬂﬁ]1ﬂﬂ13ﬂ'JWh§J’E]LLﬁ$6U’E’J§J’E]

v P ]
Y A A

mseenuuuIgihldinile ndwiiionay uagdedoegludnuusauga Ao Wuhusnuw

=} =~ [l 9 d? A 1Y 1 o [ a = A Y
uaﬂzmlum“lwﬂguamm1ﬂmu INDIDITULINING ﬂiJﬁWii‘Uﬂﬁﬂﬁﬂﬂ$a1mﬂﬂ\‘1l‘v\lfﬂﬁﬁ1wﬁﬂ

a

Yy v A 9 9q 9 A v D) 7 A o YR
ﬂaﬂllﬂﬂ'lEJ!L'J'Q‘H?]EJ!W’E]GI,T?WGI,‘D'VISIJu1ﬂﬂﬂllﬁﬂﬁ1ﬂﬂuﬁ1h1§ﬂﬁl%m1ﬁauu1@!,ﬂfl'3ﬂuulﬂﬁ]\1

QU

Yy o oA Yq YA YR 1 a 2 A Yy A A qu 7 o I~
ﬁ’aﬂﬂamﬂuuammEﬂ%‘l/l%gﬁﬂwmmmﬂmnmmmuaz%mma%m1ﬁ1uﬂ1imﬁ1mﬂu

=1 9

LIATUIU ﬂﬁ’t’)@ﬂllﬂ‘]_lhli'?l}fﬁﬁ\iﬁﬁaﬂﬁm%ﬂ']‘i’J'NEUfNﬁ’f)‘Vlﬂﬂ@]fNﬁ'm

U



16

y . - .,
nirnitie Deltoid: iasuaunisaaitendnund

nf1uuile Biceps: muanwrdanmafeudinu

' va vy 4
v lddignatuniin

nénsile Superficial Flexor: AsuAsnaafeuln

= = & a
TEIUNRRUATTRLE

M 2.7 nduiieduanen i1 auaunnd (Youkong, 2009)

E4

[ ~ 4 oA 1 Aa A o
MUNANATIAIANT (Neutral hand posture) TagehloazaIuueInszgniiaie (Phalanx) 91

@ . 9y @ { 4 a
YU 35-75 AN ULUITEUIY (Horizontal plane) "llfl\‘]"ll’f]ﬁﬂﬂ\iﬂ'IWﬁ 2.8-2.10 !ﬁﬂaﬂﬂWiUﬂ"U@\‘]

Y A . £ o Y] a A Y A 0o q YYG I 1 A
UDUD (Pronatlon) “B\?“]f’)ilaﬂﬂﬁﬂﬂ“VI“]J@U’ENLﬁ'u“]Ji3’sT'I‘I/I“]Jilﬁmh@!tﬂ%ﬂlﬂuﬂuﬂ%ﬂﬂﬂWl“ﬁhlulﬂﬂ

U

4 Y Y a 1w a 1 1
ﬂ’lﬁlﬁﬂﬂa’m1ﬂﬂ15cl°lf\ﬂu¢‘]ﬂﬁf]ﬂu mnmﬂizﬂﬂﬂaumumuﬂmﬂ (Forearm) 9¢1U190N 45

PIMNINUUITTUIVURIT01ID Yudoilotiurna 20-30 osrmuazusnuoutyy A lusziiyy
E4

Y @ P~ ' oA ' a A
10-15 93MM L‘]Juﬁu (Segalle, 2011) NNINN 2.11 TﬂEJWU'NWWﬂFhiJfJLLﬁ%ﬁ'Ju"Uﬂﬂﬂigﬂﬂuﬁﬂﬂ

= A A = = o Y A I A A
UBNAINITINUD 50-70 ’ENﬁWL‘JJ'E]Ll]'ﬁEJ‘UmEJ‘Uﬂ‘UL!’Ll3531&1‘]JGU’E')\16U@3J’6%3$!1Jquﬁ']ﬂ']‘i’J'NllfJ“Vl

v Yy 9
a2 @ A

minzauiga NellnneemnniINUeegsznile 70-90 aerm {14z liinaanudminmsly
[l ] [ A9 9 Qs: dy S o =
g Mz aumnuesmnseled19du (Bdward et al.,, 2002) fetindna Taziioem
=} " oA Qy =} o ' ]
m3natieveshienaznszgniifelszaua 15-30 IMAULLITZUIY TABNUIIFINBIAINT
A @ 1 = YA Y A A ] o VoA g a =
natledananaziimsldieuazdollonooniaindr  wrdsndlusssumna uazviniinig

A oy a T v g 1 Y a Y a Y A <3| '
Lﬂa@ullW'J“]ﬂﬂﬂﬂ@ﬂulﬂunﬁ’]u’]uﬁ]zﬂﬁ]alﬂlﬂﬂﬂ'J'llla'l‘llﬁl'Jﬂ!Gllﬂﬂﬂl!ﬁ$ﬂ1ﬂlﬂuﬁ1lﬁﬂmﬂﬂﬂgﬂ

Tsamsnanuduilseamusnadeiie (Carpal Tunnel Syndromes (CTS)) A9A1NH 2.12



thas s the most
il DOSItON

(o } |
R /
\\ 4V ai‘j
1-_.__'-n ’- .d“\
i Y |
SUPINATION NEUTRAL mt'llc;: of PRONATION

Y v o 4
PN 2.8 ANHAULTNMTINLOMUNANTTIAAAT (Stewart, 1984)

a @ A 9 Y A a
MNN 2.9 ﬁﬂHmgﬂl@\iﬂﬂﬂ']uwu'lﬂlﬂuﬁﬁiu%'lﬂ

(Neutral Hand Position: (Front view)) (Edward et al., 2002)

1]
wax s’ les' sg) S s

a @ l @ 7 d v A A g a
MNN 2.10 A19I AN HULINTNTIMNAATNUBIAVDINO NI UTITUIHA

(Neutral Hand Position: (Front view)) (Edward et al., 2002)

17



18

2-30

a o A4 9 9 4 a .- . .
MNA 2.11 anBuzveIlom UM UFT5UA (Neutral Hand Position: side view)

(Segalle, 2011)
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msnaaauIui 1

Descriptives

95% Confidence Interval for
Mean
Std.

N Mean Deviation [Std. Error| Lower Bound|Upper Bound | Minimum | Maximum

sl 1 150 1.0855 .28216| .01406 1.0577 1.1133 74 1.62
2 150 .9746 .23417| .01912 .9368 1.0123 .55 1.65

3 150 .9442 .27948| .02282 .8991 .9893 .49 1.59]

Total 450| 1.0014 .24010| .01132 .9792 1.0237 .49 1.65

s2 1 150 .9891 .30288| .02473 .9403 1.0380 .52 1.82
2 150 .9625 .26427| .02158 .9198 1.0051 .57 1.81

3 150 1.0280 .28920| .02361 .9813 1.0747 .56 1.88

Total 450 .9932 .28653| .01351 .9667 1.0197 .52 1.88|

s3 1 150 .8841 .22243| .01816 .8482 .9200 .57 1.38|
2 150 .8205 .18426| .01504 .7908 .8503 .56 1.29

3 150 .8268 .25133| .02052 .7863 .8674 .50 1.47

Total 450 .8438 .22241| .01048 .8232 .8644 .50 1.47

s4 1 150] 1.0321 .18485| .01509 1.0022 1.0619 71 1.42
2 150 .9627 .15470| .01263 .9377 .9876 .66 1.36

3 150 .9404 .18848| .01539 .9100 .9708 .60 1.39]

Total 450 .9784 .18055| .00851 9617 19951 .60 1.42

s5 1 150 .8784 .24738| .02020 .8385 .9183 .48 1.39]
2 150 .8040 .21648| .01768 7691 .8389 42 1.26

3 150 .8221 .26326| .02149 7797 .8646 .44 1.49

Total 450 .8348 .24467| .01153 .8122 .8575 42 1.49




Test of Homogeneity of Variances
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Levene Statistic dfl df2 Sig.
sl 9.143 2 447 .000
s2 2.021 2 447 134
s3 8.461 2 447 .000
s4 5.738 2 447 .003
s5 3.364 2 447 .035
ANOVA
Sum of Squares df Mean Square F Sig.

s2 Between Groups .326 2 .163 1.994 137

Within Groups 36.537 447 .082

Total 36.863 449
s5 Between Groups 451 2 .226 3.814 .023

Within Groups 26.427 447 .059

Total 26.878 449

Robust Tests of Equality of Means
Statistic? dfl df2 Sig.
sl Welch 11.961 2 285.936 .000
s3 Welch 3.967 2 293.044 .020
s4 Welch 10.105 2 295.419 .000
a. Asymptotically F distributed.
sl
Duncan
Subset for alpha = 0.05

wp N 1 2
3 150 .9442
2 150 .9746
1 150 1.0855
Sig. 259 1.000

Means for groups in homogeneous subsets are displayed.
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s2
Duncan
Subset for alpha = 0.05
wp N 1
150 .9625
1 150 .9891
3 150 1.0280
Sig. .060
Means for groups in homogeneous subsets are displayed.
s3
Duncan
Subset for alpha = 0.05
wp 2
2 150 .8205
3 150 .8268
1 150 .8841
Sig. .806 1.000
Means for groups in homogeneous subsets are displayed.
s4
Duncan
Subset for alpha = 0.05
wp 2
3 150 .9404
2 150 .9627
1 150 1.0321
Sig. 275 1.000
Means for groups in homogeneous subsets are displayed.
s5
Duncan
Subset for alpha = 0.05
wp 2
2 150 .8040
3 150 8221
1 150 8784
Sig. 519 1.000
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s3
Duncan
Subset for alpha = 0.05
wp N 1 2
2 150 .8205
3 150 .8268
1 150 .8841
Sig. .806 1.000
Means for groups in homogeneous subsets are displayed.
MsnaaeuIui 2
Descriptives
95% Confidence Interval for
Mean
Std.
N Mean Deviation |Std. Error|Lower Bound|Upper Bound|Minimum | Maximum
sl 4 150 .9672 .25516{ .02083 .9260 1.0083 .51 1.52
5 150 .9624 .28432| .02321 .9165 1.0082 .46 1.56
6 150 .9360 .22144( .01808 .9002 9717 .49 1.37
Total 450 .9552 .25474( .01201 .9316 .9788 .46 1.56
s2 4 150 .9086 .27391| .02236 .8644 .9528 .53 1.79]
5 150 .8830 .20930( .01709 .8492 .9167 .48 1.30
6 150 .8727 .24853| .02029 .8326 .9128 A7 1.75
Total 450 .8881 .24528| .01156 .8654 .9108 A7 1.79)
S3 4 150 .8105 .23202( .01894 7730 .8479 .45 1.40
5 150 7768 .21143| .01726 7426 .8109 43 1.18
6 150 7997 .22534( .01840 .7634 .8361 A4 1.32
Total 450 .7956 .22304| .01051 7750 .8163 43 1.40
s4 4 150 .9364 .22830( .01864 .8996 .9733 .54 1.67
5 150 .9344 .20896( .01706 .9007 .9681 .56 1.38
6 150 9311 .21929( .01301 .9054 .9568 .64 1.28
Total 450 .9340 .20053| .00945 .9154 .9526 .54 1.67
S5 4 150 .7864 .22641| .01849 .7498 .8229 .40 1.26
5 150 .7602 .21800( .01780 .7251 .7954 42 1.23]
6 150 7729 .21838| .01783 7376 .8081 43 1.42
Total 450 7731 .22073| .01041 7527 .7936 .40 1.42




Test of Homogeneity of Variances
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Levene Statistic dfl df2 Sig.
sl 4.775 2 447 .009]
s2 1.704 2 447 .183
s3 A11 2 447 .895
s4 5.958 2 447 .000
s5 ATT7 2 447 .621
ANOVA
Sum of Squares df Mean Square

s2 Between Groups .102 2 .051 .851 .428]

Within Groups 26.910 447 .060

Total 27.012 449
s3 Between Groups .089 2 .044 .893 410

Within Groups 22.247 447 .050

Total 22.336 449
S5 Between Groups .051 2 .026 .525 .592

Within Groups 21.825 447 .049

Total 21.876 449

Robust Tests of Equality of Means
Statistic? dfl df2 Sig.

sl Welch .753 2 294.861 472
s4 Welch .530 2 290.400 .601

a. Asymptotically F distributed.
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sl
Duncan
Subset for alpha = 0.05
wp N 1
6 150 .9360
5 150 .9624
4 150 9672
Sig. 322
Means for groups in homogeneous subsets are displayed.
s2
Duncan
Subset for alpha = 0.05
wp N 1
6 150 .8727
5 150 .8830
4 150 .9086
Sig. 235
Means for groups in homogeneous subsets are displayed.
s3
Duncan
Subset for alpha = 0.05
wp N 1
5 150 7768
6 150 .7997|
4 150 .8105
Sig. 220
Means for groups in homogeneous subsets are displayed.
s4
Duncan
Subset for alpha = 0.05
wp N 1
6 150 .9311]
5 150 .9344
4 150 .9364
Sig. 832

Means for groups in homogeneous subsets are displayed.
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s5
Duncan
Subset for alpha = 0.05
wp N 1
5 150 .7602
6 150 7729
4 150 .7864
Sig. .338
Means for groups in homogeneous subsets are displayed.
MsnageuIui 3
Descriptives
95% Confidence Interval for
Mean
Std.
N Mean Deviation |Std. Error|Lower Bound|Upper Bound| Minimum | Maximum
sl 7 150 .8723 .21287| .01738 .8379 .9066 .52 1.34
8 150 .8671 .24284( .01983 .8280 .9063 .46 1.41
9 150 .8627 .24494| .02000 .8232 .9022 A7 1.39)
Total 450 .8674 .23352| .01101 .8457 .8890 .46 1.41
S2 7 150 7971 .24246{ .01980 .7580 .8362 43 1.43
8 150 .7981 .24346( .01988 .7588 .8374 .46 1.43
9 150 .7647 .18853| .01539 .7343 .7952 A2 1.19
Total 450 .7867 .22631| .01067 .7657 .8076 A2 1.43
S3 7 150 7759 .21320( .01741 .7415 .8103 A2 1.37
8 150 .7650 .23194( .01677 7237 .7662 .53 1.06
9 150 .7940 .20015( .01634 .7617 .8263 43 1.24
Total 450 7783 .18592( .00876 .7544 .7888 A2 1.37
s4 7 150 .9286 17618 .01438 .9002 .9570 .54 1.34
8 150 .9264 .22469( .01835 .8901 .9626 .54 1.42
9 150 .9124 .21789( .01779 .8773 .9476 .59 1.42
Total 450 .9225 .20703| .00976 .9033 .9417 .54 1.42
S5 7 150 7322 .22819( .01863 .6954 .7690 .34 1.14
8 150 7344 .20477( .01672 .7013 7674 .40 1.10
9 150 .7319 .22853| .01866 .6950 .7688 .37 1.22
Total 450 .7328 .22029( .01038 7124 .7532 .34 1.22
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Levene Statistic dfl df2 Sig.
sl 1.874 2 447 .155
s2 4.565 2 447 .011
s3 7.748 2 447 .000
s4 5.850 2 447 .003
s5 .438 2 447 .645
ANOVA
Sum of Squares df Mean Square Sig.

sl Between Groups .007 2 .003 .063 .939]

Within Groups 24.477 447 .055

Total 24.484 449
S2 Between Groups .108 2 .054 1.056 .349]

Within Groups 22.887 447 .051

Total 22.995 449
S5 Between Groups .001 2 .000 .006 .994

Within Groups 21.788 447 .049

Total 21.788 449

Robust Tests of Equality of Means
Statistic? dfl df2 Sig.

s3 Welch 3.470 2 290.944 211
s4 Welch .268 2 294.145 .765

a. Asymptotically F distributed.
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sl
Duncan
Subset for alpha = 0.05
wp 1
9 150 .8627
8 150 .8671
7 150 .8723
Sig. 741
Means for groups in homogeneous subsets are displayed.
s2
Duncan
Subset for alpha = 0.05
wp 1
9 150 7647
7 150 7971
8 150 .7981
Sig. 231
Means for groups in homogeneous subsets are displayed.
s3
Duncan
Subset for alpha = 0.05
wp 1
8 180 7650
7 150 7759
9 150 .7940
Sig. .249I
Means for groups in homogeneous subsets are displayed.
s4
Duncan
Subset for alpha = 0.05
wp 1
9 150 9124
8 150 .9264
7 150 .9286
Sig. 528

Means for groups in homogeneous subsets are displayed.
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s5
Duncan
Subset for alpha = 0.05
wp N 1
9 150 .7319
7 150 .7322
8 150 7344
Sig. .929
Means for groups in homogeneous subsets are displayed.
UUIUAUAS
MsNAaeUIUN 1
Descriptives
95% Confidence Interval for
Mean
Std.
N Mean Deviation |Std. Error| Lower Bound|Upper Bound| Minimum | Maximum
sl 1 150 .9424 .29783| .02432 .8944 .9905 .30 1.69]
2 150 .9357 .27684| .02260 .8910 .9804 .50 1.54
3 150 .9621 .22259| .01817 .9262 .9980 .51 1.70
Total 450 .9467 .26728| .01260 .9220 .9715 .30 1.70
s2 1 150 .9236 .24658| .02020 .8836 .9635 .54 151
2 150 .9329 .28607| .02336 .8868 .9791 .45 1.63
3 150 .8854 .28494| .02327 .8394 .9313 42 1.63
Total 449 .9139 .27337| .01290 .8886 .9393 42 1.63
s3 1 150 8177 23077 .01884 .7805 .8550 .49 1.61
2 150 .7693 .20848| .01702 7357 .8030 .40 1.28)
3 150 .7487 .19126| .01562 7178 7795 42 1.16
Total 450 7786 .21231| .01001 .7589 .7982 .40 1.61
s4 1 150 .9818 .15986| .01305 .9160 .9976 .69 1.32
2 150 .9196 .14029| .01145 .8969 .9422 .64 1.21
3 150 .9298 .13291| .01085 .9084 .9513 .63 1.22
Total 450 .9437 .14703| .00693 .9301 .9574 .63 1.32
s5 1 150 7561 .22861| .01867 .7193 .7930 .35 1.24
2 150 7748 .23280| .01901 7373 .8124 .36 1.20
3 150 7795 .25809| .02107 .7378 .8211 .33 1.22
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95% Confidence Interval for
Mean
Std.

N Mean Deviation |Std. Error|Lower Bound|Upper Bound|Minimum | Maximum

sl 1 150 .9424 .29783| .02432 .8944 .9905 .30 1.69)
2 150 .9357 .27684| .02260 .8910 .9804 .50 1.54

3 150 .9621 .22259| .01817 .9262 .9980 .51 1.70

Total 450 .9467 .26728| .01260 .9220 .9715 .30 1.70

s2 1 150 .9236 .24658( .02020 .8836 .9635 .54 1.51
2 150 .9329 .28607| .02336 .8868 .9791 .45 1.63

3 150 .8854 .28494( .02327 .8394 .9313 A2 1.63

Total 449 .9139 27337 .01290 .8886 .9393 42 1.63

S3 1 150 .8177 .23077| .01884 .7805 .8550 .49 1.61
2 150 .7693 .20848( .01702 .7357 .8030 .40 1.28]

3 150 .7487 .19126| .01562 7178 7795 42 1.16

Total 450 .7786 .21231| .01001 .7589 .7982 .40 1.61

s4 1 150 .9818 .15986| .01305 .9160 .9976 .69 1.32
2 150 .9196 .14029| .01145 .8969 .9422 .64 1.21

3 150 .9298 .13291| .01085 .9084 .9513 .63 1.22

Total 450 .9437 .14703| .00693 .9301 .9574 .63 1.32

S5 1 150 7561 .22861| .01867 .7193 .7930 .35 1.24
2 150 7748 .23280| .01901 7373 .8124 .36 1.20

3 150 7795 .25809| .02107 .7378 .8211 .33 1.22

Total 450 7701 .23986| .01131 7479 .7924 .33 1.24

Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.

sl 4.725 2 447 .009]
S2 1.515 2 447 .221
s3 1.825 2 447 .162
s4 3.076 2 447 .047
s5 1.989 2 447 .138]
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ANOVA
Sum of Squares df Mean Square F Sig.

s2 Between Groups .190 2 .095 1.275 .280

Within Groups 33.290 447 .075

Total 33.480 449
s3 Between Groups 377 2 .188 4.239 .015

Within Groups 19.862 447 .044

Total 20.238 449
s5 Between Groups .046 2 .023 .396 .673

Within Groups 25.787 447 .058

Total 25.833 449

Robust Tests of Equality of Means
Statistic® df1 dr2 Sig.
sl Welch 467 2 293.063 .627]
s4 Welch 7.146 2 296.359 .001
a. Asymptotically F distributed.
sl
Duncan
Subset for alpha = 0.05
wp N 1
2 150 .9357|
1 150 .9424
3 150 .9621]
Sig. 425
Means for groups in homogeneous subsets are displayed.
s2
Duncan
Subset for alpha = 0.05
wp N 1
150 .8854

1 150 .9236)
2 150 .9329
Sig. 157,

Means for groups in homogeneous subsets are displayed.
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s3

Duncan
Subset for alpha = 0.05

wp N 2
3 150 7487
2 150 .7693
1 150 .8177,
Sig. .397 1.000
Means for groups in homogeneous subsets are displayed.

s4
Duncan

Subset for alpha = 0.05

wp N 2
2 150 .9196
3 150 .9298
1 150 .0818
Sig. 541 1.000
Means for groups in homogeneous subsets are displayed.

s5
Duncan

Subset for alpha = 0.05

wp N 1
1 150 .7561
2 150 7748
3 150 7795
Sig. 433

Means for groups in homogeneous subsets are displayed.
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MINATOUIUTH 2
Descriptives
95% Confidence Interval for
Mean
Std.
N Mean Deviation |Std. Error|Lower Bound|Upper Bound|Minimum | Maximum
sl 4 150 .9268 .25383| .02073 .8859 .9678 .51 1.78
5 150 .9101 .26178| .02137 .8679 .9523 .45 1.48
6 150 .8958 27754 .02266 .8510 .9406 A1 1.50
Total 450 .9109 .26428| .01246 .8864 .9354 A1 1.78]
Ss2 4 150 .9065 .23594| .01926 .8684 .9445 .45 1.60
5 150 .8689 .21710| .01773 .8338 .9039 .50 1.33
6 150 .8807 .21593| .01763 .8459 .9156 .46 1.36
Total 450 .8854 .22323| .01052 .8647 .9060 .45 1.60
s3 4 150 .8014 .22320| .01822 .7654 .8375 .50 1.44
5 150 7944 .22374| .01827 .7583 .8304 .45 1.42
6 150 J779 .20040| .01636 .7456 .8103 .52 1.26
Total 450 7912 .21580| .01017 7713 .8112 .45 1.44
s4 4 150 .9241 .13388| .01093 .9025 .9457 .66 1.21
5 150 .9133 .15541| .01269 .8882 .9384 .62 1.24
6 150 .9437 17572 .01435 .9153 .9720 .60 1.42
Total 450 .9270 .15610| .00736 .9126 .9415 .60 1.42
s5 4 150 .7250 .24093| .01967 .6862 .7639 .29 1.15
5 150 .7388 .24197| .01976 .6998 7779 .35 1.22
6 150 .7325 .24499| .02000 .6930 7720 42 1.43
Total 450 7321 .24216| .01142 .7097 .7546 .29 1.43
Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.

sl 1.700 2 447 .184
S2 729 2 447 .483]
s3 .866 2 447 422
s4 5.341 2 447 .005
s5 .005 2 447 .995
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ANOVA
Sum of Squares df Mean Square F Sig.

sl Between Groups .072 2 .036 517 .597

Within Groups 31.289 447 .070

Total 31.361 449
s2 Between Groups 11 2 .055 1.112 .330

Within Groups 22.264 447 .050

Total 22.375 449
s3 Between Groups .044 2 .022 .468 .627

Within Groups 20.866 447 .047

Total 20.909 449
s5 Between Groups .014 2 .007 122 .885

Within Groups 26.316 447 .059

Total 26.330 449

Robust Tests of Equality of Means
Statistic? dfl df2 Sig.
s4 Welch 1.271 294.335 .282
a. Asymptotically F distributed.
sl
Duncan
Subset for alpha = 0.05

wp N 1
6 150 .8958
5 150 .9101
4 150 .9268
Sig. 342

Means for groups in homogeneous subsets are displayed.
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s2
Duncan
Subset for alpha = 0.05
wp 1
5 150 .8689
6 150 .8807|
4 150 .9065]
Sig. .170
Means for groups in homogeneous subsets are displayed.
s3
Duncan
Subset for alpha = 0.05
wp 1
6 150 7779
5 150 7944
4 150 .8014
Sig. .378
Means for groups in homogeneous subsets are displayed.
s4
Duncan
Subset for alpha = 0.05
wp 1
5 150 .9133
4 150 .9241]
6 150 .9437|
Sig. 112
Means for groups in homogeneous subsets are displayed.
s5
Duncan
Subset for alpha = 0.05
wp 1
4 150 7250
6 150 .7325
5 150 .7388
Sig. 646

Means for groups in homogeneous subsets are displayed.
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MInagesIui 3
Descriptives
95% Confidence Interval for
Mean
Std.
N Mean Deviation |Std. Error| Lower Bound|Upper Bound| Minimum | Maximum
sl 7 150 .8644 .23515| .01920 .8264 .9023 A4 1.30
8 150 .8383 .22799| .01862 .8015 .8750 43 1.35
9 150 .8515 .23054| .01882 .8143 .8887 A2 1.50
Total 450 .8514 .23098| .01089 .8300 .8728 A2 1.50
s2 7 150 .8824 .22951| .01874 .8454 .9194 .48 1.41
8 150 .8719 .23104| .01886 .8346 .9092 42 1.83
9 150 .8732 .21410| .01748 .8386 .9077 A7 1.35
Total 450 .8758 .22456| .01059 .8550 .8966 42 1.83
s3 7 150 7726 .16013| .01307 7467 .7984 .48 1.15
8 150 .7708 .17930| .01464 7419 7997 .46 1.18
9 150 .7969 .21503| .01756 7622 .8316 .43 1.39
Total 450 .7801 .18618| .00878 .7628 .7973 43 1.39
s4 7 150 .8925 .15070f .01230 .8682 .9168 .58 1.28
8 150 .8872 .14363| .01173 .8640 .9103 .54 1.19)
9 150 .8843 .12184( .00995 .8647 .9040 .65 1.22
Total 450 .8880 .13900{ .00655 .8751 .9009 .54 1.28
S5 7 150 .7118 .20025( .01635 .6795 7441 41 1.24
8 150 .6956 .22884| .01868 .6587 .7325 .34 1.21
9 150 .6901 .20483| .01672 .6571 7232 .31 1.04
Total 450 .6992 .21141( .00997 .6796 .7188 .31 1.24
Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.

sl .831 2 447 436
s2 .810 2 447 446
S3 3.037 2 447 .000
s4 3.278 2 447 .039
S5 2.068 2 447 .128
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ANOVA
Sum of Squares df Mean Square F Sig.

sl Between Groups .051 2 .026 479 .620

Within Groups 23.903 447 .053

Total 23.954 449
s2 Between Groups .010 2 .005 .098 .907

Within Groups 22.632 447 .051

Total 22.642 449
s5 Between Groups .038 2 .019 426 .654

Within Groups 20.029 447 .045

Total 20.067 449

Robust Tests of Equality of Means
Statistic® df1 dr2 Sig.
s3 Welch .781 2 294.035 .459]
s4 Welch .133 2 295.341 .876
a. Asymptotically F distributed.
sl
Duncan
Subset for alpha = 0.05
wp N 1
8 150 .8383
9 150 .8515
7 150 .8644
Sig. .360
Means for groups in homogeneous subsets are displayed.
s2
Duncan
Subset for alpha = 0.05

wp N 1
8 150 .8719
9 150 .8732
7 150 .8824
Sig. 706

Means for groups in homogeneous subsets are displayed.
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s3
Duncan
Subset for alpha = 0.05
wp 1
8 150 .7708
7 150 7726
9 150 .7969
Sig. .256
Means for groups in homogeneous subsets are displayed.
s4
Duncan
Subset for alpha = 0.05
wp 1
9 150 .8843
8 150 .8872
7 150 .8925
Sig. .636)
Means for groups in homogeneous subsets are displayed.
s5
Duncan
Subset for alpha = 0.05
wp 1
9 150 .6901
8 150 .6956
7 150 .7118
Sig. 407,

Means for groups in homogeneous subsets are displayed.
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Test of Homogeneity of Variances

dnaaoy Levene Statistic df1 df2 Sig.
auiil |xs 10.190 4 370 000
y78 23.094 4 370 .000
auii2  |xs 9.872 4 370 000
y78 3.062 4 370 .017
auiis  |xs 4.362 4 370 002
y78 14.767 4 370 .000
auiia  |xs 6.346 4 370 000
y78 4.761 4 370 .001
auis  |xs 13.434 4 370 000
y78 12.138 4 370 .000

Robust Tests of Equality of Means
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Statistic® dr1 dr2 Sig.
ﬂu‘ﬁ' 1 X78 Welch .235 182.789 919
y78 Welch .143 173.980 .966
ﬂu‘ﬁ' 2 X78 Welch .233 183.450 919
y78 Welch .040 184.102 997
ﬂ‘u'ﬁ' 3 X78 Welch 574 182.497 .681
y78 Welch .338 182.764 .852
ﬂu'ﬁ 4 X78 Welch 2.031 183.603 .092
y78 Welch 572 184.034 .684
ﬂu'ﬁ 5 X78 Welch .817 183.084 .516
y78 Welch .908 179.241 461

a. Asymptotically F distributed.

Y] A
Q‘ﬂﬂ’d@ﬂﬂu‘ﬂ 1

a J ana 1 A 1 9
NNTAUATIEUNNADA Levene NUINAT p-value< 0.05 uﬁmammmmxﬂiﬂiammawﬂﬁuaya

Y ) v
UANANNNY AT edeal¥ada Welch o152 IUAZNUIN p-value UI1AAI 0.05 LEFAIINANRAY

k4
YN 5 Glgﬂ%@ag,a"luuﬂﬂmqﬁu HAAIINANITOULMIMOIU T HIUILA U U ULASLUILAUAIINNT

9 J [ 9 ] 1 v A v @ o w
19 78 ﬂﬁiJ"U@\?Qﬂﬂﬁ@ﬂquﬁﬂ']'lullﬂﬂ@']\iﬂu‘ﬂﬁgﬂﬂuﬂﬁWﬂﬂJ 0.05

Y A
@ﬂﬂﬁ@ﬂﬂuﬂ 2

a 4 ana T T 1
NNTAUATIETUNNADA Levene NUINAT p-value< 0.05 meCnﬂ1m111!,1,ﬂ3ﬂ3’3mmazﬂgﬂﬂ’f®y,a

v ) v
HANANAU Aa1TUTed0a 1%aaA Welch 1iloNITAIE@ZNUIN p-value HINNI 0.05 LAAINAUNDY

v
YN 5 G];ﬂsff@y,ahlmmmqﬁ’u HEAINENTTOULMINNU TUUUILA UL ULASLUILAUAIINNT

J [ 1 1 o { v @ o w
1dund 78 niuvesdnadeu lulianuuanaiunsgauiiodnny 0.05
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Y A
Ifd‘l/lﬂﬁi’)ﬂﬂu‘ﬂ 3

a o aa T A '
NNTAATIEUNNADA Levene NUINAT p-value< 0.05 l,!,ﬁ'ﬂ\‘l’J1ﬂWﬂ’J"IiJLLﬂi‘]Ji’JuLLG]ﬁg‘JgﬂﬂsJ}ms!ﬁ

4 1 H
LANANNY AU sdeal¥adn Welch 1iofi15 1Az WU p-value M1ANI 0.05 LEAAIINALAD ©
k4

Y04 5 gadoya luuanaraiu uaaenaussouzmsihaulununuueULAZ LN UAIIINNTS

1
I3 [ v v

J [ ] 1 Y o
1dnd 78 nfuvesdnageon lufinnuuanarsiuiszaiedidn 0.05

Y A
meamuw 4

a L4 ana E A 1 9
NNTAATIEUNNADA Levene NUINAT p-value< 0.05 uﬁm’gmm’nmgﬂiﬂmuxmawﬂmayja

1 (%] (% 3 Y 9y Aaa 4 a 1 1 1 1 {
UANANNU muuﬁmmham Welch LﬁﬂWﬁﬂimngWﬁJ’ﬂ p-value 410N 0.05 uﬁm’nmmﬁﬂ
k4

9 1 J [ J o (%
VDI 5 G];ﬂeumg,a"lmmnmmu !L’dﬂ\i’JTﬁll‘i‘iﬂ‘Ll$ﬂTi‘l/lNTH1'14LI,‘Ll’Jll,ﬂuuﬂulmzuuﬂuﬂu@]\‘ﬁﬂﬂﬂ1i

1
=3 v v o o

9 J [ 9 ] 1 [
Glf]f!,iﬂﬁ 78 ﬂiiJell'éNPjﬂﬂﬁ'@ﬂllﬂﬁﬂ'JHJ!mﬂﬂNﬂu ITAVUITIAY 0.05

Y] A
g‘maamu‘w 5

a L4 aa A Y 1T 1
NNTAUATIEUNNTDA Levene WA p-value< 0.05 memmﬂamuﬂﬁﬂiammawﬂ
9 1 [ [ 2}’ =S 9 3y Aan d‘ a 1 1 1
VOYAUANANNU AU 19091 FaDA Welch LNONIITUILASWUN p-value 41NN 0.05 LFAAIN
1 { 9 1 1 (% ' o 09.1}
ANNDYVDI 5 Glgﬂmmgja"lmmmwﬂu HEANNANTTOULMTMINU TULUILAUUO U LAZLUILNUAT

< [ ] 1 @ { v @ o w
11N 15und 78 nfuvesdnaasy lilinnuuanaiunszauisding 0.05
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andimiin 135 n5u

Test of Homogeneity of Variances

fnaaoy Levene Statistic dfl df2 Sig.
audi 1 x135 1.696 4 370 150
y135 15.199 4 370 .000
audi 2 x135 7.093 4 370 .000
y135 4.314 4 370 .002
audi 3 x135 7.753 4 370 .000
y135 16.338 4 370 .000
auiia  xass 3.202 4 370 013
y135 40.080 4 370 .000
auis  |xass 850 4 370 494
y135 4.448 4 370 .002
ANOVA
Anadou Sum of
Squares df Mean Square F Sig.

ﬂuﬁ 1 |x135 |Between Groups 1.064 4 .266 .405 .805

Within Groups 242.718 370 .656

Total 243.782 374

ﬂuﬁ 5 |x135 |Between Groups 2.470 4 .618 1.185 317

Within Groups 192.796 370 .521

Total 195.266 374
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Robust Tests of Equality of Means

fnaaoy Statistic® df1 df2 Sig.
audi 1 y135 Welch 510 4 182.724 728
x135 Welch 106 4 182.216 .980
auii 2 y135 Welch 714 4 183.653 583
x135 Welch .890 4 183.576 471
audi 3 y135 Welch 221 4 183.514 926
x135 Welch 1.072 4 184.120 372
A 4 y135 Welch .078 4 183.301 .989
audi 5 y135 Welch 1.856 4 183.418 120

a. Asymptotically F distributed.

Y] A
Q‘ﬂﬂ’d@ﬂﬂu‘ﬂ 1

9 an

a J aa J 1
NMFAATIEHNNADA  Levene WU U MAULOU (x) A1 p-value> 0.05 %Qi%ﬁi‘l@]

One-Way ANOVA LAZWUT p-value 110N 0.05 uaasnaAnaeves 5 yadoya liuanaieiu

3
v

E4
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v KX 9

[ 9 Aaa 4 a 1 1 1
p-value< 0.05 A ueel¥aDa Welch lﬁﬂWﬁ]ﬁﬂHLm&‘WU’N p-value 11NN 0.05 HEANIN
] A 9 ' ' o o A o o ) 4
AURDYUDI S Glgﬂmaag,a'lmgmﬂmmu HUADENTTOUZMTNIT  WIIUILAUAIINS lnd

Y

1hmin 135 sy lulianuuanaianu

Y A
@ﬂﬂﬁ@ﬂﬂuﬂ 2

a 4 ana T T 1
NNTAUATIZTUNNADA Levene NUIAT p-value< 0.05 uﬁmam1m1m1,ﬂsﬂiamma$ﬂgﬂsff®y,a

1 @ @ 3 a o aa { a 1 1
UANANNU muumiamﬁwzw'ﬁaﬁaﬂ%ﬁa@ Welch LﬁﬂWﬂ1§m1LLﬁ$WU’N p-value ¥10NI1 0.05
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a o aa T A 1
NNTAATIEUNNADA Levene NUINAT p-value< 0.05 LAAIIIAIAITNLL ﬂiﬂi?ﬂl!@]ﬁ%ﬂgﬂeﬁ)@y’a
v [ [ qaj a R Y 9 Aaa di A 1 1
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IDAOVDINANMTNAASVOIENATDT 9INMTNATOUNWADA T-test NIzAVTBF Y 0.05
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HUINATDUUNUUDU
Paired Samples Statistics
Anadoy Mean N Std. Deviation Std. Error Mean
ﬂuﬁ 1 X78 4.9483 375 .75005 .03873
x135 5.0016 375 .80736 .04169
audi 2 X78 5.3804 375 79759 04119
X135 5.3877 375 .72325 .03735
ﬂuﬁ 3 X78 4.4205 STy .88807| .04586
X135 4.2411 375 .95314 .04922
aui 4 X78 4.7809 375 64175 03314
X135 5.2574 375 .62610 .03233
audi 5 X78 4.9023 375 .85278 .04404
x135 5.2443 375 72257 .03731




109

Paired Differences
E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)

aun1 | x78-

135 -.05331 .96766 .04997] -.15157 .04494] -1.067 374 .287
aun2 | x78-

135 -.00740 .87624 .04525] -.13457 .04337] -1.008 374 464
aun 3 | x78-

%135 .17938] 1.06029 .05475 .07172 .28704] 3.276 374 .001
aun4 | x78-

%135 -.47656 .81092 .04188 .39422 .55890]11.380 374 .000
auns | x7e-

135 -.34200 .91003 .04699 .17463 .35945| 5.682 374 .000

Y A
Q‘ﬂﬂﬁ'ﬁmﬂuﬂ 1

INNSNATOUVEDA Paired Samples WA p-value > 0.05 LAAIIAURAYVOITNTTOUE
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Paired Samples Statistics
Hnadol Mean N Std. Deviation Std. Error Mean
ﬂuﬁ' 1 y78 5.0320 375 1.07729 .05563
y135 5.4669 375 1.00740 .05202
Auii 2 y78 5.7749 375 71567 .03696
y135 5.7510 375 .81243 .04195
Auii 3 y78 4.6330 375 1.54112 .07958
y135 4.2792 375 1.28285 .06625
Auii 4 y78 4.9507 375 .80289 .04146
y135 5.3795 375 .63700 .03289
Auit s y78 4.9023 375 77743 .04015
y135 5.2431 375 65187 .03366
Paired Samples Test
Paired Differences
95% Confidence Interval of
Std. Std. Error the Difference Sig.

Mean Deviation Mean Lower Upper t df | (2-tailed)
Pair 1 y78-y135 -.43485 1.38819 .07169 -.57581 -.29390] -6.066] 374 .000
Pair 1 y78-y135 .02389 .89322 .04613 -.06681 .11459 .518] 374 .605
Pair 1 y78-y135 .35383 1.66573 .08602 .18470 .52297] 4.113] 374 .000
Pair 1 y135-y78 | -.42872 1.03194 .05329 .32394 .53350] 8.045] 374 .000
Pair 1 y78-y135 | -.34080 .83768 .04326 -.16391 .00621] -1.823] 374 .000




112

Y A
Ifd‘l/lﬂﬁi’)ﬂﬂuﬂ 1

VNMINATOUADA Paired Samples WUIA p-value < 0.05 LAAINAUNASUDIAUTTOUL

£
A o £

o Y] o ) I a 7w o X o
mﬁnNmeum@mﬁaﬂuumuﬂumqmﬂmﬂmmﬁm umuﬂmaammgmam"lﬂﬂmmaumuﬂ

[ % v

magvewNdMssmans uaNuuanauiszauisdna 0.05

Y A
meamuw 2

VNMINATOUADA Paired Samples WA p-value > 0.05 LAAINAURAIVDIANTTOUL

Y Y
o

o Y] o Y A o o A ? v o s o
mmnmmmgmﬂaau1uuumﬂummﬂmﬂmmﬁmuumuﬂmaammmmm‘lﬂﬂmmﬁumuﬂ

A J =) 1 @
Lﬂﬁﬂﬂl@\im1ﬁﬂﬁﬂﬁ1ﬁ@ﬂhnﬂ’ﬂmt@1ﬂ@ﬂx‘lﬂu

Y A
@ﬂﬂ’d’ﬂﬂﬂu‘ﬂ 3

INNTNAGOUADA Paired Samples WA p-value < 0.05 LAAIINAUNAIVDIANTTOUE

Y Y
%

o Y] o Y} A o = J v ) 7o 9
ﬂTi‘V]NTL!GUENPjﬂﬂﬁ@ﬂiuuuﬁllﬂuﬁQﬂWﬂﬂWi%ﬂiﬂﬁﬂNUﬂ’iumﬂﬁEJ"llleiﬂﬁﬂ’Jhlﬂﬂ‘Ulﬂﬂ HINUD

{ s o 1 o
Lﬂaﬂﬂl’ﬂﬁLiﬂﬁﬂﬁ8ﬁ1ﬁ@]5ﬁﬂ?1h!t@lﬂﬁ1ﬂﬂu

) A
Q‘ﬂﬂﬁ’f)ﬂﬂl&ﬂ 4

INNSNATOL DA Paired Samples WA p-value < 0.05 LAAIINAURAYVOITNTTOUE

Y
%

o Y o ¥ PP A x o 23 o
ﬂ1§1/]1\11u5119\1Qﬂﬂﬁ@ﬂiu!lujllﬂu@Q%Tﬂﬂ’]ﬁslslfln']ﬁﬂuu'lﬁl‘lﬂlﬂafJGU@QL?J’]ﬁﬂ'J‘ll]ﬂ‘UliJ']ﬁuﬂlcViUﬂ

MAGUDINFNTIFAAS UANULANAIINL

Y A
Qﬂﬂﬁ@ﬂﬂuﬂ 5

INNINATOUEDA Paired Samples WUIIAT p-value > 0.05 LFAAIINAUNAIVOIANTT DU

E4 b4
o ]

o 9 :zl Y A o P~ J o @ J @
m’ﬂmmmmQﬂﬂﬁﬂuﬁluuumﬂu@lQmﬂmi°lsmﬂm/mumuﬂmaﬂmmmmﬂﬂﬂﬂummmﬂuﬂ

= J (=) 1 o
Lﬂaﬂsllﬂﬁm"lﬁﬂﬁ‘c’JﬁWﬁﬂﬂMﬂﬂ?TML@lﬂﬁNﬂu



2 miﬁnmmmmmmsm&

113
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AU 7.5 IBUAINT

Test of Homogeneity of Variances

Levene Statistic dfl df2 Sig.
AUN 1 XS 8.207 370 .000
yS 5.667 370 .000
AUN 2 xS 3.256 370 .012
yS 7.086 370 .000
AUN 3 xS 2.624 370 .035
yS 17.251 370 .000
AUN 4 Sx 10.705 370 .000
Sy 12.208 370 .000
AUN 5 xS 3.660 370 .006
yS 54.761 370 .000
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Robust Tests of Equality of Means

fnaaoy Statistic® df1 df2 Sig.
audi 1 XS Welch 529 4 182.220 715
yS Welch .082 4 184.117 .988
auii 2 XS Welch 822 4 184.240 512
yS Welch 545 4 182.495 703
audi 3 XS Welch 638 4 184.597 636
yS Welch 206 4 183.454 935
audi 4 Sx Welch 1.648 4 180.802 164
Sy Welch .480 4 181.838 751
audi 5 xS Welch 682 4 184.037 .605
yS Welch 072 4 182.261 .990

a. Asymptotically F distributed.
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LZJ"Ii‘?ﬂ’J”IiJfJ”I’J 10.5 16 UAIAT

Test of Homogeneity of Variances

fnaaoy Levene Statistic dfl df2 Sig.
audi 2 XL 12.681 4 370 000
yL 20.922 4 370 .000
auii 3 XL 4.951 4 370 001
yL 17.937 4 370 .000
A 4 Lx 6.588 4 370 000
Ly 4.678 4 370 .001
audi 5 XL 5.576 4 370 000
yL 5.117 4 370 .001

Test of Homogeneity of Variances

Anadol Levene Statistic dfl df2 Sig.
AU 1 XL 14.526 4 370 000
yL 5.674 4 370 .000

Robust Tests of Equality of Means

Anaseu Statistic® df1 df2 Sig.
ﬂuﬁ 1 XL Welch .236 4 181.910 .918
yL Welch 557 4 184.451 .694
ﬂuﬁ 2 XL Welch 1.101 4 179.267 .358
yL Welch 1.496 4 180.765 .205
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Anadou

Statistic® df1 dr2 Sig.
ﬂu‘ﬁ' 3 xL Welch 1.352 183.728 .252
yL Welch 251 183.063 .909
ﬂ‘u'ﬁ' 4 Lx Welch .440 183.572 .780
Ly Welch 1.353 182.165 .252
ﬂuﬁ' 5 xL Welch .680 183.218 .606
yL Welch .626 183.644 .645

a. Asymptotically F distributed
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LUINATDVLUNUUDU
Paired Samples Statistics
Anadoy Mean N Std. Deviation Std. Error Mean
AU 1 XS 5.1222 375 86457 .04465
XL 5.1117 375 63874 .03298
AUN 2 XS 4.9869 375 85753 .04428
XL 4.8858 375 62676 .03237
AUN 3 XS 4.1738 375 76639 .03958
xL 4.3332 375 61288 .03165
AUN 4 XS 4.3926 375 65424 .03378
XL 4.6341 375 58929 .03043
AUN 5 XS 4.7956 375 74168 .03830
xL 4.5594 375 82563 .04264
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Paired Differences

E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)
AUN 1 |xS - xL
-.06160 .80150 .04139| -.07088 .09189] .254] 374 .830
AUN2  |XS - xL
.10117| 1.05585 .05452]  -.00604 .20838] 1.856] 374 .064
AUN 3 |XS - xL
-.15942 73746 .03808] .04280 .19256] 3.090] 374 .002
AUN 4 |xs - xL
-.27153 .78442 .04051 .24795 .40725] 8.087 374 .000
AUNS IS - XL
.23619 .85928 .04437]  .14894 .32344) 5.323] 374 .000
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u,mmaammugq
Paired Samples Statistics
AnaToU Mean N Std. Deviation Std. Error Mean
AUN 1 yS 5.1456 375 .85861 .04434
yL 4.9573 375 .65011 .03357
AUN 2 yS 4.4925 375 .70566 .03644
yL 4.8839 375 .99975 .05163
AUN 3 yS 4.3195 375 1.18128 .06100
yL 4.4117, 375 1.26135 .06514
auia lys 45221 375 63535 03281
yL 4.7933 375 .65157 .03365
Auii 5 yS 4.7001 375 1.00823 .05206
yL 4.6170 375 .89798 .04637
Paired Differences
é}‘nﬂﬁau 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)

AUN T fyS-yL
.18830 .81441 .04206 .09271 .25810] 4.171 374 .000

AUN2 lyS-yL
-.39136 .99513 .05139 -.49241 -.29031] -7.616 374 .000

AUN3  lyS-yL
-.09211] 1.04005 .05371 -.19771 .01350] -1.715 374 .087

ﬂu“ﬁ 4 |ys-yL
-.27126 .78479 .04053 .20247 .36185] 6.962 374 .000
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Paired Differences

E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std Std. Error of the Difference Sig
Mean | Deviation Mean Lower Upper t df (2-tailed)
AUNS lys-yL
.08133] 1.06350 .05492 12329 .33927] 1.211 374 .620
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9 v
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9 v
H,: Anmulstsiuvesngudied1eni s gadeyatiaussouzmstiau laomasuanaieiu

pamn1ssitana lil
Test of Homogeneity of Variances
Hnaaol Levene Statistic dfl df2 Sig.
AUN 1 STDx 6.837 4 370 .000
STDy 11.987 4 370 .000
AU 2 STDx 4.673 4 370 .000
STDy 11.987 4 370 .000
AU 3 STDx 13.110 4 370 .000
STDy 18.742 4 370 .000
AuN 4 STDx 12.891 4 370 .000
STDy 15.680 4 370 .000
AUN 5 STDx 15.514 4 370 .000
STDy 8.815 4 370 .000
ANOVA
é}ﬂﬂﬁ’t‘)ﬂ Sum of
Squares df Mean Square Sig.

ﬂuﬁ 2 |STDy |Between Groups .204 4 .051 .126 .973

Within Groups 150.450 370 407

Total 150.654 374
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Robust Tests of Equality of Means

fnaaoy Statistic® df1 df2 Sig.
audi 1 STDx Welch 118 4 184.071 .976
STDy Welch 710 4 180.520 .586
audi 2 STDx Welch 269 4 184.585 .897
audi 3 STDx Welch 170 4 179.239 .953
STDy Welch 316 4 181.767 .867
audi 4 STDx Welch 169 4 182.570 .954
STDy Welch 795 4 181.375 530
auii s STDx Welch .880 4 176.731 477
STDy Welch .332 4 182.438 .856

a. Asymptotically F distributed.
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9 Aaa

value> 0.05 99 19a0A One-Way ANOVA 11azw1111 p-value 410031 0.05 HAAINAUNALGVDI 5 4R

J k4
doya liuanaanu dnfeaussouzmstiulunuunudas lifinmuie naraiu
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Ifd‘l/lﬂﬁi’)ﬂﬂuﬂ 3

a o aa T T 1
NNTAATIEUNNADA Levene WUIIA p-value< 0.05 me’nﬂwmmuﬂsﬂmmmawﬂ
9J 1 [ [ o’j = 9y Aaa di a 1 1 1
VayalUaAnNANNUY AU neelrana Welch INDWIITUUASNUIT p-value HI1NNIT 0.05 LEAII
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Aundeuns 5 gadoya luuanaraiy waashayssauz Mt luaun Lo UIEIUINUAT

'
I3 v

91' 9 [] 1 @ v o
1M Ighliesrmmsnaiie 15-30 essnvesdnadeou lilinnuuanasnuiszauieding 0.05

Y A
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a L4 aa AR 1T 1
NNTAUATIEUNNADA Levene WA p-value< 0.05 uﬁmamwmmuﬂﬁﬂiammazﬁm

Y
Y Y an

Poyauana1any asiudedodldada Welch (NoWTUUALNUI p-value NINATT 0.05 LRI
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1nms ldntiesrnnsnsiie 15-30 ssmvesgnaasy lillanuuanaiuiszauiiodiiy 0.05

) A
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a 4 ana T 1T 1
NNTAATIEUNNADA Levene WUIIA p-value< 0.05 uﬁmamWmmuﬂiﬂmmmamgﬂ

9
v o K

PoyauAna 1NN Y A9UIIAI1FaDA Welch WoNITBLAZNU p-value 11NN 0.05 LAAIN
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Test of Homogeneity of Variances
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Anaaol Levene Statistic dfl df2 Sig.
AUN 1 Erx 792 370 531
Ery 5.557 370 .000
AUN 2 Erx 7.636 370 .000
Ery .789 370 .533
AUN 3 Erx 1.401 370 .233
Ery 1.592 370 176
auita  |[erx 3.451 370 009
Ery 17.182 370 .000
AUN 5 Erx 10.429 370 .000
Ery 3.489 370 .008
Robust Tests of Equality of Means

Anadoy Statistic® dfl df2 Sig.
AUN 1 Ery Welch 593 181.920 .668
AUN 2 Erx Welch 515 184.030 725
AUN 4 Erx Welch .251 183.819 .909
Ery Welch 437 182.328 .782
AUN 5 Erx Welch 1.254 179.209 .290
Ery Welch .617 184.071 .651

a. Asymptotically F distributed.
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ANOVA
E’Jj‘ﬂﬂ _— Sum of
Squares df Mean Square F Sig.
ﬂu‘ﬁ' 1 |Erx Between Groups .903 4 .226) .678 .608
Within Groups 123.272 370 .333
Total 124.175 374
ﬂ‘uﬁ' 2 |Ery Between Groups .696) 4 174 .348 .846
Within Groups 185.232 370 .501
Total 185.929 374
ﬂuﬁ 3 |Erx Between Groups 6.713 4 1.678 2.341 .055
Within Groups 265.289 370 717
Total 272.002 374
ﬂuﬁ 3 |Ery Between Groups .360 4 .090 179 .949
Within Groups 185.820 370 .502
Total 186.180 374

Y A
Q‘ﬂﬂﬁﬁmﬂuﬂ 1

Y aan

a 4 an 1 1
NMFAATIEHNNADA Levene WU Iuuuunuuon (x) m p—Value> 0.05 %Qi‘lﬁffﬂ@]

One-Way ANOVA 18gWU11 p-value 110031 0.05 Haas A Rfevod 5 gadoya hitanananu

'
@

v Y
Wudeaussauzmsnau luuuiuauds lulinnuuanaiesdy Tuuuunuds (y) a1 p-value< 0.05

9
v o K

Windsdosldana Welch iloWa15aaz W p-value 11NN 0.05 LAAINAUNAGVDI 5 YA

v 4
doya luuananuiufeanssougmstiaulunuinnuas lilianuuanaieiu
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Y A
@,mﬁamum
d = 9

a o aa ' 1 [V
ANNITUATIEUNWNADA Levene LS TR RN SYTTRVE IR SYRVECLY, (x) A p-value< 0.05 AIUUIIADY

14a0@ Welch iiNoN15W@ZNUI p-value WINNTT 0.05 HAAINAIRABVY 5 yadoya la

' 9

k4
uanaenuiuAeaNssausmMsmhau lunnude lidanuuanaisny Tuuuiunuds (y) a1 p-

value A1 p-value>> 0.05 341¥aDA One-Way ANOVA LagnuI p-value 119N 0.05 LAAIN

v 9
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YoyalananNnu muummﬂ%am Welch LﬁﬂW%1im1LLaZWU31 p-value 410N 0.05 LEAAIN

1 { 9 1 1 [ ' o 09.1’
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1nms ldntiesrnnsnsiie 15-30 esmvesgnaaen lulianuuanaiuiszauiiodiity 0.05

Y A
Q‘ﬂﬂﬁ’f)ﬂﬂl&ﬂ 4

a 4 ana Ll 1T 1
NNTAATIEUNNADA Levene WUIA p-value< 0.05 uﬁmamWmmuﬂiﬂmmmamgﬂ

3d9)GlBIQQ

doyauana1any asiudidoaldana Welch tiofa15811a WU p-value INATT 0.05 LEAAII
1 A
Aundeun 5 yadoya luuanaaiu waashaussouzmshauluaunuueuLaz LN UAT

[ [

J 4 1 1 o { )
mﬂﬂﬁi%m1ﬁ"ﬁ]ﬂﬁ1ﬂﬁEJf”ﬂﬁ@]iGIJENﬁﬂﬂﬁﬂﬂquﬁﬂ’ﬂmmﬂﬁ%‘]ﬂuﬁigﬂ‘uuﬂ?ﬂ fy 0.05

Y A
Qﬂﬂﬁ@ﬂﬂuﬂ 5

a 4 ana o (R 1
NNTAATIETUNNADA Levene WUIIA p-value< 0.05 uﬁmmmﬂamuﬂsﬂiammawﬂ
9 [ [ [ 031' =2 9 9 Aaa 4' a 1 1 [
TYayauanaNnu AU neelrana Welch INDWIITUULAENUIT p-value ¥1NNIT 0.05 LEAIIN
v Y
ANNDYVDI 5 Gljﬂslsllﬂﬂaljﬁhlll!!ﬂﬂﬁnﬁﬁlu HEAINENTTOUL NI IULUILAU U ULAZIUILAUAY

J 4 1 1 @ { v @ o w
EﬂTﬂﬂTii%LﬂTﬁ@Qﬁ?ﬂ?ﬁﬂﬁ?ﬁ@]ﬁSU’ENé}ﬂﬂﬁﬂﬂulﬂﬁﬂ'ﬂﬂlmﬂ@lNﬂUﬁﬁzﬂﬂuﬂﬁWﬂﬂJ 0.05
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o o

Mailovesndmsemansvesdmadon 9INMINATOUNNADA T-test NTzATad1AD 0.05
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o = Y v I A A %
HO: ﬁhﬁiﬂuzﬂ"ﬁ‘ﬂ%‘l"I‘L!Iﬂmeaﬂﬂlﬂﬂﬁjﬂﬂﬁﬂﬂﬂ"lﬂﬂ"lii‘]flh"l NUBIAINITINUDUDIUET

] 1 [ 9 (d’d A q',/
mysmans buanaenums 1dundniesmnisneiienaly

o = Y Y I A s
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UUINATDULDUUDU
Paired Samples Statistics
Anaaol Mean N Std. Deviation Std. Error Mean
ﬂu‘ﬁ 1 STDx 4.2218 375 .93608 .04834
Erx 4.2725 375 57621 .02976
auii2  |sTox 5.2152 375 75306 03889
Erx 5.2434 3175 .74300 .03837
auiis  |stox 4.6834 375 80608 04163
Erx 4.8741 375 .85281 .04404
auii4  |sTox 4.8867 375 1.22481 06325
Erx 5.1583 375 .79240 .04092
ﬂuﬁ 5 STDx 5.0022 375 .83553 .04315
Erx 5.0076 375 .78926 .04076
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Paired Differences

E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)

AUN 1 |STDx-

Erx -.05072 .94109 .04860] -.03969 .15143| 1.150| 374 .251
AUN2 |STDx -

Erx .02824| 1.03186 .05328] -.13302 .07654| -.530] 374 .596
AUN3  |STDX -

Erx .19076| 1.09288 .05644] .09836 .32030] 3.709] 374 .000
AUN4 |STDx -

Erx -.27168] 1.36410 .07044] -.41019 -.13317] -3.857 374 .000
AUNS  |STDX -

Erx -.00544| 1.05182 .05432| -.11224 .10136] -.100] 374 .920

Y] A
ﬁ‘ﬂﬂﬁ'@ﬂﬂu‘ﬂ 1

INNSNATOUVEDA Paired Samples WUIIAT p-value > 0.05 LAAIINAURAYVOITNTTOUE

o I v 7
ﬂTﬁ/ﬂ\‘ﬂu"U@\iéﬂﬂﬁ@ﬂiuuu'}!muu@lﬁ]1ﬂﬂ151%ﬂﬂﬁ‘l’]iﬁ]\‘lﬁ1ﬂ1ﬁ’N\‘]ﬁ@ﬂWiﬂﬂWﬁﬁﬁﬂUlﬂﬂﬁ@ﬁﬁW

A Q'J | = 1 (%]
msnadiend l litanuuanaianu

Y A
@ﬂﬂﬁﬂﬂﬂu‘ﬂ 2

INNSNATOVEDA Paired Samples WUIIAT p-value > 0.05 LAAIIAURAYVOIANTTOUE

o s S v s
ﬂ"li‘VINTLlGU’t’Né}“ﬂﬂﬁﬂUiulLuﬁlLﬂuu@u%Tﬂﬂ?ii%&ﬂ?ﬁﬁﬁﬂﬂﬁ?ﬂﬁ'J']\iﬁ@ﬂ']ﬁﬂﬁ']ﬁ@]ﬁﬂﬂlﬂﬂﬁﬂ\‘]ﬁW

A q’; [ P= 1 [
msnadiend I litianuuanaiadu
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Y A
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VNMINATOUADA Paired Samples WUIAT p-value < 0.05 LAAINAUNASUDIAUTTOUL
o 9 ) I A Y 7
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VNMINATOUADA Paired Samples WUIIAT p-value < 0.05 LAAINAUNAGUDIAUTTOUL
o 9 D] I = Jo 7
Mshauvesimaaay Tuuuannuue UM 1HNanNeIrm NI INNeMIIAans NULTDIA

A o = o
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INNTNATOLEDA Paired Samples WLIIAT p-value > 0.05 LFAAIIAUNAVVOIANTTOUL
o Y] Y A A J v s
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A Q'I | = 1 (%]
msnadiend l lianuuanaiany
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Paired Samples Statistics
Anadol Mean N Std. Deviation Std. Error Mean
audi 1 STDy 4.2197 375 78916 .04075
Ery 4.2467 375 .90695 .04683
Auii 2 STDy 5.0504 375 66017 .03409
Ery 4.9528 375 .70373 .03634
Auii 3 STDy 4.6589 375 .84373 .04357
Ery 4.7034 375 .70905 .03662
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Anadoy Mean N Std. Deviation Std. Error Mean
AUN 4 STDy 5.2854 375 77944, .04025
Ery 5.3112 375 .84458 .04361
AUN 5 STDy 5.1516 375 .58213 .03006
Ery 5.1841 375 .60559 .03127
Paired Differences
é}ﬂﬂﬁﬁ)‘u 95% Confidence Interval
Std. Std. Error S{iiEDifference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)
AUN 1 |STDy -
Ery -.02709| 1.24808 .06445] -.15382 .09964| -.420 374 .674
AUN2 |STDy -
Ery .09763 .73905 .03816 .02258 .17267] 2.558 374 .011
AUN3  |STDy -
Ery -.04451] 1.01526 .05243] -.14760 .05858| -.849 374 .396
AUN4  |STDy-
Ery -.02573 .96000 .04957] -.12321 .07175] -.519 374 .604
AUNS5  |STDy -
Ery -.03253 .70205 .03625] -.09025 .05233| -.523 374 .601

Y A
@ﬂﬂﬁﬂﬂﬂuﬂ 1

INNSNATOLEDA Paired Samples WA p-value > 0.05 LAAIIAURAYVOIANTTOUE

o o oo 7w ?
ﬂ1§1/]']\3']u5116\1éﬂﬂﬁ@ﬂiuuuallﬂu@\1{’l]']ﬂﬂ']ﬁGlsf)'}m\l']ffﬁﬁaﬂﬁ']ﬂ'ﬁ'J']\‘]ﬁ@ﬂ'lﬁﬂﬁ']ﬁﬁiﬂﬂlﬂ’]ﬁ@\?ﬁﬁl

A q’; [ P= 1 [
msnadiend I lutanuuanaianu
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VINNMINATOUADA Paired Samples WUIA p-value > 0.05 LAAINAUNASUDIAUTTOUL
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VNMINATOUADA Paired Samples WUIIAT p-value > 0.05 LAAINAUNAGUDIAUTTOUL
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INNTNATOLEDA Paired Samples WUIIAT p-value > 0.05 LAAIIAUNAVVOIANTTOUL
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UUINATDUUNUUDU
Paired Samples Statistics
Anaaol Mean N Std. Deviation Std. Error Mean
ﬂuﬁ 1 X78 .0288 5 .00438 .00196
x135 .0272 5 .00716 .00320
ﬂuﬁ 2 X78 .0192 5 .00438 .00196
X135 .0288 5 .00716 .00320
ﬂuﬁ 3 X78 .0240 5 .00800 .00358
X135 .0208 5 .01213 .00543
ﬂuﬁ 4 X78 .0272 5 .00912 .00408
X135 .0208 5 .00716 .00320
ﬂu“ﬁ 5 X78 .0272 5 .01213 .00543
X135 .0304 5 .00669 .00299
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Paired Differences
E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)

AUN 1 |x78 -

%135 .00160 .00876 .00392] -.00928 .01248| .408 4 .704
aun2 |x7s-

%135 -.00960 .00669 .00299] -.01791 -.00129] -3.207 4 .033
aun 3 |x7s-

%135 .00320 .01339 .00599] -.01342 .01982| .535 4 .621
aun4 |x7s-

%135 .00640 .00669 .00299] -.00191 .01471] 2.138 4 .099
AUNS  |x78 -

135 -.00320 .01213 .00543] -.01826 .01186] -.590 4 .587

k4
NNMINATOUADA Paired Samples ﬂlﬂﬁéjﬂ@ﬁ'ﬂﬂﬁ\i 5 AU WUIIAT p-value > 0.05 LLHAIN
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A J o o ] A
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Paired Samples Statistics
RnaToU Mean N Std. Deviation Std. Error Mean
AUN 1 y78 .0288 5 .00438 .00196
y135 .0240 5 .00800 .00358
Auii 2 y78 .0256 5 .00669 .00299
y135 .0272 5 .00438 .00196
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Anadoy Mean N Std. Deviation Std. Error Mean
AUN 3 y78 .0336 5 .00358 .00160
y135 .0352 5 .00438 .00196
AUN 4 y78 .0208 5 .00438 .00196
y135 .0224 5 .00358 .00160
AUN S y78 .0304 5 .00358 .00160
y135 .0256 5 .01187 .00531
Paired Differences
é"ﬂﬂﬁ’ﬂ‘ﬂ 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)

aAUN 1 |y78-
y135 .00480 .01073 .00480] -.00853 .01813]| 1.000 .374

AUN2 |y78 -
y135 -.00160 .00876 .00392] -.01248 .00928| -.408 .704

AUN3  |y78-
y135 -.00160 .00669 .00299] -.00991 .00671] -.535 .621

AUN4  |y78 -
y135 -.00160 .00669 .00299] -.00991 .00671] -.535 .621

AUNS |y78 -
y135 .00480 .01453 .00650] -.01324 .02284] .739 .501
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k4
INNITNATOUADA Paired Samples %ﬂﬂé}%ﬂﬁﬂﬂﬁﬂ 5 AU WUIIA p-value > 0.05 LEAIIN
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Paired Samples Statistics
;:Immmu Mean N Std. Deviation Std. Error Mean
AT 1 Sx 0176 .01043 .00466
Lx .0192 .00438 .00196
AL 2 Sx 0272 .00438 .00196
Lx .0256 .00669 .00299
AUt 3 SX .0256 .00669 .00299
Lx .0224 .00669 .00299
vl 4 SX .0272 .00912 .00408
Lx .0240 .00800 .00358
it 5 SX .0208 .00716 .00320
Lx .0176 .00358 .00160
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Paired Differences

E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)

AUN 1

Sx - Lx| -.00160 .01043 .00466| -.01455 .01135] -.343 .749
AUN 2

Sx - Lx| .00160 .00669 .00299| -.00671 .00991] .535 .621
AUN 3

Sx - Lx| .00320 .01073 .00480] -.01013 .01653] .667| 541
AU 4

Sx - Lx| .00320 .00716 .00320] -.00568 .01208] 1.000 .374
AUN 5

Sx- Lx | .00320 .00716 .00320] -.00568 .01208] 1.000 .374

Y
MINMNSNATOUADA Paired Samples YOIANATOUII 5 AU WUIIA1 p-value > 0.05 LAAII

) o a { Yo - ) P
HnadeunnAulgaTIaNuEaNaamagInsd il lusuunuueulums ldundanuen 7.5

a [ 9 o a 1 1 [ asj
FUANATALNS IHEAINED 10.5 mumum”luﬁmmzmﬂmﬁﬂuummﬁammum

Paired Samples Statistics

AnaAdol Mean N Std. Deviation Std. Error Mean
AUN 1 Sy .0192 5 .00438 .00196
Ly .0192 5 .00716 .00320
Auii 2 Sy 0272 5 .00438 .00196
Ly .0336 5 .00358 .00160
aun 3 Sy .0240 5 .00566 .00253
Ly .0176 5 .00358 .00160
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9
Anadoy Mean N Std. Deviation Std. Error Mean
AUN 4 Sy .0288 5 .00438 .00196
Ly .0272 5 .00716 .00320
AUN 5 Sy .0208 5 .00438 .00196
Ly .0208 5 .00912 .00408
Paired Differences
é}ﬂﬂﬁﬁ)‘u 95% Confidence Interval
Std Std. Error of the Difference Sig
Mean | Deviation Mean Lower Upper t df (2-tailed)

AUN 1
Sy-Ly| .00000 .00980 .00438] -.01217 .01217] .000 1.000

AUN 2
Sy-Ly| -.00640 .00669 .00299] -.01471 .00191] -2.138 .099

AUN 3
Sy-Ly| .00640 .00669 .00299] -.00191 .01471] 2.138 .099

AUN 4
Sy-Ly| .00160 .01043 .00466] -.01135 .01455| .343 .749

AUN S
Sy- Ly .00000 .00800 .00358] -.00993 .00993| .000 1.000

Y
1INNSNATOUADA Paired Samples YBIANATOUNI 5 AU WUIIA1 p-value > 0.05 LAAIIN
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UUINATDULDUUDU
Paired Samples Statistics
AnAToU Mean N Std. Deviation Std. Error Mean
AUN 1 STDx .0176 5 .006693 .002993
Ergox .0160 5 .00566 .00253
auil2  |sTox 0176 5 00669 00299
Ergox .0256 5 .00669 .00299
auils  |sTox 0240 5 00800 00358
Ergox .0160 5 .00566 .00253
ﬂu‘ﬁ 4 STDx .0208 5 .00438 .00196
Ergox .0272 5 .00912 .00408
AUN 5 STDx .0176 5 .00669 .00299
Ergox .0160 5 .00566 .00253
Paired Differences
é}‘nﬂﬁau 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)

AUN1 |STDx -
Ergox .001600f .003578 .001600] -.002842 .006042| 1.000 374

ﬂuﬁ 2 |STDx -
Ergox -.00800 .01131 .00506] -.02205 .00605] -1.581 .189

ﬂu“ﬁ 3 |STDx-
Ergox .00800 .00566 .00253 .00098 .01502| 3.162 .034
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Paired Differences
E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std Std. Error of the Difference Sig
Mean | Deviation Mean Lower Upper t df (2-tailed)
AUN 4 [STDx -
-.00640 .01187 .00531] -.02113 .00833| -1.206 .294
Ergox
AUNS |STDx -
-.00320 .01213 .00543] -.01826 .01186| -.590 .587
Ergox
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Paired Samples Statistics
gnadol Mean N Std. Deviation Std. Error Mean

AU 1 STDy .0192 5 .00438 .00196
Ergoy 0144 5 .00358 .00160
Auii 2 STDy .0224 5 .00358 .00160
Ergoy .0256 5 .00669 .00299
AUN 3 STDy 0272 5 .00438 .00196
Ergoy .0160 5 .00566 .00253
Avii 4 STDy .0256 5 .00358 .00160
Ergoy .0256 5 .00876 .00392
AUN 5 STDy .0304 5 .00358 .00160
Ergoy .0256 5 .01187 .00531
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Paired Differences
E;’J:ﬂﬂﬁﬁm 95% Confidence Interval
Std. Std. Error of the Difference Sig.
Mean | Deviation Mean Lower Upper t df (2-tailed)
AuN 1 |STDy -
ergoy .00480 .00438 .00196] -.00064 .01024] 2.449 4 .070
AuN2 |STDy -
-.00320 .00716 .00320] -.01208 .00568| -1.000 4 374
Ergoy
AUN3 |STDy -
.01120 .00912 .00408] -.00013 .02253] 2.746 4 .052
Ergoy
AuN 4 |STDy -
.00000 .00800 .00358] -.00993 .00993] .000 4 1.000
Ergoy
AuUN S |STDy -
Ergoy .00480 .01453 .00650| -.01324 .02284] .739 4 .501

Y
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mMsadlemsarnans luuana1anu Taelian p-value > 0.05
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