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# # 5370364621: MAJOR INDUSTRIAL ENGINEERING
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FREQUENCY / VISUAL SIGNAL DETECTION
SUCHAMAS WANNAPAPORN : VISUAL AND MENTAL FATIGUE FROM USING
3D STEREOSCOPIC GLASSES. ADVISOR : PHAIROAT LADAVICHITKUL, Ph.D.,
138 pp.

3D technology was a part of producing realistic graphics and was developed to
be the stereoscope which was a new invention could take photographic images in 3D. It
becomes very well known now because users like more 3D environments complete with
realistic lighting and complicated simulation of real-life graphics grace on screens but a
problem is visual fatigue may occur to users from long period watching. A comparison
of fatigue occurred while watching the 2D and 3D system and finding the appropriate
watching and resting period for reducing the fatigue.

Seven volunteers with average age 23 years were chosen for this study. The
conditions were typing with computer, playing a game and watching a movie in 2D or
3D system with 30, 60 or 90 minutes cross with rest 5 or 15 minutes. The fatigue level
was measured by the critical flicker frequency, bicolor intensity from the visual signal
detection and the questionnaires.

The results from the critical flicker frequency and the visual signal detection were
similar. It was concluded visual and mental fatigue was apparent even with 30-minuted
operation of all tasks but the most fatigue caused by watching a 3D movie and it could
be recovered after a rest of 15-minuted. For the results from the questionnaires showed
that the symptoms were burning sensation, headache, eye pain and frequent blinking
caused by watching 3D movies the most. Moreover, the mental fatigue from playing a

3D computer game was found to be the most.

Department : Industrial Engineering Student’s Signature

Field of Study : Industrial Engineering Advisor’s Signature
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- Critical Flicker Frequency (CFF)
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nN1sNAKaL t-test NgzALNadIAT 0.05 ABIANAIND Critical Flicker Frequency

1. NAABLANAINT CFF 1849282981 M9uLszinmsinge
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N199LANLITLA

NARALALE t-test dependent TszAuaANATY 0.025 Wasannifunimagauieneunis
NARDY NAINITNARBIULATMAININNAIAITNARALNTEALTBANATYWINAL 0.05/(3-1)Iael
anuAgUluNMmAgeL patl

ANRALUBNAINNICFFAaUNT 1418 MMNI9IUEa NI N LUNAINIT IR/ 8RN
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H, ANRAERIANICFFNaUN3 [Ma18AI NI UNINNIINAINT AN
a 4
T.WHNIU
CFF-UP

2LLINAMNIU 30 UNT)

Paired Samples Test

Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Diffgyence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.50000 .35590 11255 .19781 .80219| 4.443 9 .002
1 after
LAY 60 W
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 2.0000
.71802 .22706 1.39035 2.60965| 8.808 .000
1 after 0




LAY 90 WA

Paired Samples Test

75

Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 3.7700
.93933 .29704 2.97244 4.56756| 12.692 9 .000
1 after
CFF-DOWN
FLEIZLNAINIIU 30 ‘Lﬂ‘?}
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Dikgrence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.75000 .22730 .07188 .55700 .94300] 10.434 .000
1 after
FLEIZLNAINIIU 60 ‘Lﬂ‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.4400
1 @ 1.38900 43924 .26063 2.61937| 3.278 .010
after




LAY 90 WA

Paired Samples Test

76

Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper df tailed)
Pair before - 2.3700
1.37925 43616 1.19891 3.54109| 5.434 9 .000
1 after
2 LAULNNARINA
CFF-UP
FLEIZLNAINIIU 30 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. | Std. Error Difterence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.2600
1.02978 .32564 .38564 2.13436| 3.869 .004
1 after
FLEIZLNAINIIU 60 ‘Lﬁ‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 2.0300
1 . 1.17194 .37060 1.03493 3.02507| 5.478 .000
after




LAY 90 WA

Paired Samples Test

7

Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 2.5900
1.51177 47806 1.30640 3.87360| 5.418 9 .000
1 after
CFF-DOWN
LAY 30 W
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Difference .
Std. Std. Error Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.67000 .32335 .10225 .39545 .94455| 6.552 9 .000
1 after
itﬁl:ﬁlfmﬂﬁ’]\‘]’]u 60 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.4200
.70836 .22400 .81855 2.02145| 6.339 9 .000
1 after 0




LAY 90 WA

Paired Samples Test

78

Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.7900
1.08059 34171 .87250 2.70750| 5.238 9 .001
1 after
3LAULNNAINNR
CFF-UP
FLEIZLNAINIIU 30 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Bifference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.63000 .36530 .11552 .31983 .94017| 5.454 .000
1 after
LAY 60 W
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.1200
1 i .58462 .18487 .62362 1.61638| 6.058 .000
after




LAY 90 WA

Paired Samples Test

79

Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.5200
.48259 .15261 1.11025 1.92975( 9.960 9 .000
1 after 0
CFF-DOWN
9LAZIIANNTY 30 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
s, | std. Error Difgrence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.3300
.62370 .19723 .80043 1.85957| 6.743 .000
1 after 0
9LAUZIIANNIU 60 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 2.3700
.82199 .25994 1.67207 3.06793| 9.118 .000
1 after 0




LAY 90 WA

Paired Samples Test

80

Paired Differences

97.5% Confidence

Interval of the

Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 2.2500
.83033 .26257 1.54499 2.95501| 8.569 .000
after 0
4. AN NURSTHDINA
CFF-UP
92ULIANNNIU 30 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
std. | std. Error Rifference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before -
.47000 .35292 11160 .17034 .76966| 4.211 .002
after
F2EZIIAINIU 60 W)
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 1.0900
ﬂ 42282 13371 .73099 1.44901| 8.152 .000
after




LAY 90 WA

Paired Samples Test

81

Paired Differences

97.5% Confidence

Interval of the

Diff
Std. Std. Error ierence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 1.4000
46428 .14682 1.00579 1.79421| 9.536 9 .000
after
CFF-DOWN
LAY 30 W]
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. | Std. Error Ditprence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.47000 .22632 .07157 .27783 .66217| 6.567 9 .000
1 after
F2EZIANIU 60 W)
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 1.0300
ﬂ 0 .55388 17515 .55972 1.50028| 5.881 9 .000
after




LAY 90 WA

Paired Samples Test

82

Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 2.0300
.57359 .18138 1.54298 2.51702| 11.192 .000
after
5.ANWEURATRINNA
CFF-UP
92ULIANNNIU 30 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Ryfference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 1.2100
.32813 .10376 .93140 1.48860| 11.661 .000
after
92ULIANNNIU 60 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 1.7000
. 0 .98093 .31020 .86712 2.53288| 5.480 .000
after




LAY 90 WA

Paired Samples Test

83

Paired Differences

97.5% Confidence

Interval of the

Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 1.9400
.86307 27293 1.20719 2.67281| 7.108 9 .000
after
CFF-DOWN
92ULIANNNIU 30 m‘ﬁ
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Digerence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 1.0000
.42687 .13499 .63755 1.36245| 7.408 9 .000
after
F2EZIIAINIU 60 W)
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 2.2900
. 0 72641 22971 1.67323 2.90677| 9.969 9 .000
after
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LAY 90 WA

Paired Samples Test

Paired Differences

97.5% Confidence
Std. Std. Error |Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 before - 2.8600
1.39857 44227 1.67251 4.04749| 6.467 9 .000
after
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1. ANRIU
CFF-UP

2LILINANNA 5 U

Paired Samples Test

85

Paired Differences

97.5% Confidence

Interval of the

Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after - -
afterrest 1.0666 75561 .19510| -1.55628 -.57705| -5.467 14 .000]
7
o a
FLUCLINTNNN 15 UN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. | Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after - -
afterrest 1.9600 1.55002 40021 -2.96437 -.95563| -4.897 14 .000]
0
CFF-DOWN
2EILLIANNN 5 WA
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.64667 .59984 .15488| -1.03534 -.25799| -4.175 14 .001
afterrest




9LRILINANA 15 UIT)

Paired Samples Test

86

Paired Differences

97.5% Confidence

Interval of the Difference

Std. Std. Error Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after - -
afterrest 1.0933 .97649 .25213| -1.72606 -.46060( -4.336 14 .001
3
2 LAULNNADINA
CFF-UP
o =
FLULLINNN 5 UN
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.63333 .62981 .16262| -1.04143 -.22523| -3.895 14 .002
afterrest
o =
FTEULLIANNN 15 UN
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.78667 47938 .12378| -1.09729 -.47604| -6.356 14 .000

afterrest




CFF-DOWN

2LILINANNA 5 U

Paired Samples Test

87

Paired Differences

97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.32000 .24260 .06264 -47720 -.16280| -5.109 14 .000
afterrest
o =
FLEUZLIATNNN 15 UN
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.72000 57470 .14839| -1.09239 -.34761| -4.852 14 .000
afterrest
3.LAULNNFINANR
CFF-UP
o =
FLULLARNNAN 5 UIN
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.43333 .32660 .08433 -.64496 -.22171| -5.139 14 .000
afterrest




9LRILINANA 15 UIT)

Paired Samples Test

88

Paired Differences

97.5% Confidence

Interval of the Difference

Std. Std. Error Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.56667 49666 .12824 -.88848 -.24485| -4.419 14 .001
afterrest
CFF-DOWN
FLEZLIANN 5 W
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.44000 45166 11662 -.73266 -.14734| -3.773 14 .002
afterrest
o =
FLAULLINNN 15 UN
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error |Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.44000 45166 .11662 -.73266 -.14734| -3.773 14 .002

afterrest




CFF-UP

2LRILINANNA 5 U

4. AN NEURSADINA

Paired Samples Test

89

Paired Differences

97.5% Confidence

Interval of the Difference

Std. Std. Error Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.42000 .33209 .08575 -.63519 -.20481| -4.898 14 .000
afterrest
o =
FLEULLIANNN 15 UN
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.68000 46935 12118 -.98412 -.37588| -5.611 14 .000
afterrest
CFF-DOWN
FLUZIANNAN 5 W7
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.34000 .35617 .09196 -.57079 -.10921| -3.697 14 .002
afterrest




9LRILINANA 15 UIT)

Paired Samples Test

90

Paired Differences
97.5% Confidence
Std. Std. Error |Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after - -
afterrest 1.0333 .69351 .17906| -1.48270 -.58396| -5.771 14 .000
3
5. ANNWEUATRINTR
CFF-UP
FLEZLIANN 5 W
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the Difference )
Std. Std. Error Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.55333 .31593 .08157 -.75804 -.34862| -6.783 14 .000
afterrest
o =
FTEULLIANN 15 UN
Paired Samples Test
Paired Differences
97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.74667 40154 .10368| -1.00685 -.48648| -7.202 14 .000
afterrest




CFF-DOWN o

2LILINANNA 5 U

Paired Samples Test

Paired Differences

97.5% Confidence
Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 after -
-.54667 .32264 .08330 -. 75573 -.33761| -6.562 14 .000
afterrest

9LLINATNA 15 U

Paired Samples Test

Paired Differences
97.5% Confidence

Std. Std. Error Interval of the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)

Pair 1 after - -

afterrest 1.1066 .56627 .14621| -1.47359 -.73974| -7.569 14 .000
7
NANNTNAARL
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N9 30 WINRD 5 W

1. ANRIU

92

CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.20000 12247 .05477 .00855 .39145]| 3.651 4 .022
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
sd. | std. Error Biference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.66000 .08944 .04000 .52018 .79982| 16.500 .000
1 afterrest
o a o =
NI9IU 30 UINNN 15 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.26000 .23022 .10296 -.09987 .61987| 2.525 4 .065
1 afterrest




93

CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.16000 .15166 .06782 -.07707 39707| 2.359 4 .078
1 afterrest
) a o =
N19U 60 UNINA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Digggrence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.48000 .30332 .13565 .00586 .95414( 3.539 .024
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.0800
1.49900 .67037| -1.26323| 3.42323| 1.611 4 .182
1 afterrest




N191U 60 WINWA 15 WA
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.40000 .29155 .13038 -.05575 .85575| 3.068 4 .037
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
std. | std. Error Diference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.22000 .26833 .12000 -.19945 .63945| 1.833 141
1 afterrest
o a o =l
NN 90 UNNNAN 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.4000
.88600 .39623 .01501| 2.78499| 3.533 .024
1 afterrest
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CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.86000 .68775 .30757 -.21509 1.93509| 2.796 4 .049
1 afterrest
o a o =
N197U 90 UNNNWA 15 U
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Dygerence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.72000 .54955 .24576 -.13905 1.57905| 2.930 .043
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.92000 .86718 .38781 -.43557 2.27557| 2.372 4 .077
1 afterrest
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.64000 .37815 .16912 .04887 1.23113| 3.784 4 .019
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Ryfference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.08000 .13038 .05831 -.12382 .28382| 1.372 4 242
1 afterrest
o al o =
N1NU 30 UINNWA 15 UIN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.88000 .99599 44542 -.67693| 2.43693| 1.976 4 119
1 afterrest
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CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
46000 .36469 .16310 -.11008 1.03008| 2.820 4 .048
1 afterrest
) a o =
N19U 60 UNINA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
std. | std. Error Dijference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.80000 .98489 44045 -.73957 2.33957| 1.816 143
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.1200
.90940 .40669 -.30156| 2.54156| 2.754 4 .051
1 afterrest 0
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper df tailed)
Pair before - 1.3800
77266 .34554 17219 2.58781| 3.994 4 .016)
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Dference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.62000 .30332 .13565 .14586 1.09414| 4.571 .010
1 afterrest
o al o a
N19U 90 UNNNA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Difference .
Std. Std. Error Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.4600
.97622 .43658 -.06602| 2.98602| 3.344 4 .029
1 afterrest
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CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.5600
1.28957 57671 -.45585| 3.57585| 2.705 4 .054
1 afterrest
o a o =
N1N9U 90 UNNNA 15 UIN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
sd. | std. Error Digjgrence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 2.3400
1.83112 .81890 -.52239| 5.20239| 2.857 .046
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.80000 .64420 .28810 -.20702| 1.80702| 2.777 4 .050
1 afterrest
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.50000 A5277 .20248 -.20777 1.20777| 2.469 4 .022
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Qifference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.96000 .60249 .26944 .01818 1.90182| 3.563 .024
1 afterrest
o al o =
N1NU 30 UINNWA 15 UIN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.16000 .15166 .06782 -.07707 .39707| 2.359 .012
1 afterrest
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CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.70000 .25495 11402 .30146 1.09854| 6.139 4 .004
1 afterrest
) a o =
N19U 60 UNINA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
std. | std. Error Diterence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.92000 .63797 .28531 -.07726 1.91726| 3.225 .032
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.4800
.93381 41761 .02028 2.93972| 3.544 4 .024
1 afterrest
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.38000 A7117 .21071 -.35653 1.11653] 1.803 .146)
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.98000| 1.51723 .67853| -1.39173| 3.35173| 1.444 222
1 afterrest
o a o =l
NN 90 UNNNAN 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.0400
.55498 .24819 17246 1.90754| 4.190 4 .014
1 afterrest
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CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.9200
.80125 .35833 .66749| 3.17251| 5.358 4 .006)
1 afterrest
) a o =
N9 90 UNNNWA 15 U
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Digerence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.54000 .18166 .08124 .25603 .82397| 6.647 .003
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.88000 74632 .33377 -.28665 2.04665| 2.637 4 .058
1 afterrest
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.20000 .15811 .07071 -.04716 44716 2.828 4 .021
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
std. | Std. Error Rifference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.18000 .08367 .03742 .04921 .31079| 4.811 .009
1 afterrest
o a o =
NN 30 UNNNA 15 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.26000 .08944 .04000 .12018 .39982| 6.500 .003]
1 afterrest
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CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.26000 .24083 .10770 -.11647 .63647| 2.414 4 .073
1 afterrest
) a o =
N19U 60 UNINA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Diference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.40000 .38730 17321 -.20542 1.00542] 2.309 .082
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
44000 .32094 .14353 -.06169 .94169| 3.066 4 .037
1 afterrest
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
46000 .23022 .10296 .10013 .81987| 4.468 .011
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. | Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.22000 .13038 .05831 .01618 .42382| 3.773 .020
1 afterrest
o al o al
N19U 90 UNNNA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.90000 .72801 .32558 -.23802 2.03802| 2.764 4 .051
1 afterrest




107

CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Diff .
Std. Std. Error ierence Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.2000
.40000 .17889 57472 1.82528| 6.708 .003
1 afterrest
o a o =
N19U 90 UNNNWA 15 UIN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Ditference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.40000 .07071 .03162 .28947 .51053| 12.649 .000
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.64000 .20736 .09274 .31585 .96415| 6.901 .002
1 afterrest
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.76000 .19494 .08718 45528 1.06472] 8.718 4 .001
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Rifference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.46000 .15166 .06782 .22293 .69707| 6.782 .002
1 afterrest
o al o a
N1NU 30 UINNWA 15 UIN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
44000 .38471 .17205 -.16137 1.04137| 2.557 4 .063]
1 afterrest
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CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.38000 31145 .13928 -.10685 .86685| 2.728 4 .053
1 afterrest
) a o =
N19U 60 UNINA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
std. = | std. Error Difference sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.4400
1.31833 .58958 -.62081 3.50081| 2.442 .071
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.7000
.40000 .17889 1.07472 2.32528| 9.503 4 .001
1 afterrest
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CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.62000 77910 .34843 -.59789 1.83789| 1.779 4 .150
1 afterrest
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Rifference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.72000| 1.07564 .48104 -.96143 2.40143| 1.497 4 .209
1 afterrest
o al o a
N19U 90 UNNNA 5 UN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.4800
.63008 .28178 49506 2.46494| 5.252 4 .006)
1 afterrest 0
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Paired Differences

97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.0400
.90719 40571 -.37812 2.45812| 2.563 4 .062
1 afterrest
o a o a
N19U 90 UNNNWA 15 UIN
CFF-UP
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Ryfference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 1.0600
.95551 42732 -.43365 2.55365| 2.481 .068,
1 afterrest 0
CFF-DOWN
Paired Samples Test
Paired Differences
97.5% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before - 3.0400
.61887 27677 2.07259 4.00741| 10.984 .000
1 afterrest
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MsNAdall T-test NTzAUUERIALY 0.05 ABITTALANNLTNTNANAINLATAS VSD
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1 WNRIU
2LLINIAMNIU 30 UNT)

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 after -.1000 1.10050 .34801 -.88725 .68725| -.287 9 .780

FLUZIIANINU 60 W7

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair Dbefore -
1 after -.5000( 1.35401 42817 -1.46860 46860 | -1.168 9 .273
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LAY 90 WA

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 after .0000| 1.82574 57735 -1.30606| 1.30606( .000 9 1.000

2 LAULNNADINA
9LALINAIMNNIU 30 1WA

Paired Samples Test

Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. Error 95% Confidence
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 “ .3000 .82327 .26034 -.28893 .88893 | 1.152 9 .279
after

9LULINAMNIU 60 UNT)

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 after .6000 .96609 .30551 -09110( 1.29110| 1.964 9 .081
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Paired Samples Test
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Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
.2000| 1.13529 .35901 -.61214 1.01214 .557 591
1 after
3.LAUNNENAR
2T8IZIIATNNNNY 30 UIR
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
.0000 .81650 .25820 -.58409 .58409 .000 1.000
1 after
2T8IZIIATNNNNU 60 WA
Paired Samples Test
Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. Error 95% Confidence
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 . .2000 .78881 .24944 -.36428 .76428 .802 443
after




LAY 90 WA

Paired Samples Test
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Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
.5000 70711 .22361 -.00583 1.00583| 2.236 .052
1 after
4. AN NEURSHDINA
FLEIZLIANNNTU 30 W
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
.3000 .48305 15275 -.04555 .64555| 1.964 .081
1 after
FLEIZLNAINIIU 60 m‘ﬁ
Paired Samples Test
Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. Error 95% Confidence
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 f -.5000 1.08012 34157 | -1.27267 27267 | -1.464 77
after
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Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 after .6000 .84327 .26667 -.00324( 1.20324| 2.250 9 .051
5. ANNWEUATRINTR
F2AZINIMNI 30 WA
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 after .2000 .78881 .24944 -.36428 .76428 .802 443
28RN 60 W
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair before -
1 after .0000 .81650 .25820 -.58409 .58409 .000 1.000
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Paired Differences

95% Confidence
Interval of the

Difference

Std. Std. Error Sig. (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair before -
.20000 94112 .24300 -.32118 72118 .823 14 424
1 after
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9LLINANNA 5 U

1 NNNIU

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper

Pair after -

-.0666 96115 .24817 -.59893 46560 | -.269 14 792
1 afterrest
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o a
FTAULLAIAINN 15 UWN

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error [ 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper

Pair after -

-.4666 .91548 .23637 -.97364 .04031 | -1.974 14 .068
1 afterrest

2 LAULNNADINA
9LLILINANA 5 U

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error | 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper

Pair after -

-.5333 .99043 .25573| -1.08182 .01515| -2.086 14 .056
1 afterrest

9LLINATNA 15 U7

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper

Pair after -

-.3333 1.39728 .36078| -1.10712 44045 -.924 14 371
1 afterrest
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3LAULNNATNAR

Paired Samples Test

121

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair after -
1 afterrest -.1333 .51640 .13333 -.41930 .15264 | -1.000 14 .334
LALIAWN 15 U7
Paired Samples Test
Paired Differences t df Sig. (2-
Mean [ Std. | Std. Error |  95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair after -
1 afterrest -.3333 .97590 .25198 -.87377 .20710( -1.323 14 .207
4. MNWEURTHDINA
F2ALIAINN 5 W7
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair after -
1 afterrest -.2000 67612 17457 -.57442 174421 -1.146 14 271
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Paired Samples Test
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Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. Error 95% Confidence
Deviation Mean Interval of the
Difference
Lower Upper
Pair after -
-.3333 .81650 .21082 -.78549 .11883 | -1.581 14 .136
1 afterrest
4 aa
S.Qmwzmmiﬂ'mum
FLUZIANAN 5 W7
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair after -
.0666 .79881 .20625 -.37570 .50903 .323 14 751
1 afterrest
o =
FLAULLIANN 15 UN
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair after -
-.3333 61721 .15936 -.67513 .00847 | -2.092 14 .055
1 afterrest
NANITNARRL

Nan9un sig(2-tailed) H1H
13sLNNNTzez1981 30, 60 LAY 90 WA NANNINN91 0.05
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fayalfarnniseanuuunismeaasiuuL&en (RBD: Randomized Block Design) nadail
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1. ANNIY

Tests of Between-Subjects Effects

Dependent Variable:CFF_UP

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 54.206° 3 18.069 35.859 .000
Intercept 17.379 1 17.379 34.491 .000
SUB .620 1 .620 1.231 277
WT 53.586 2 26.793 53.174 .000
Error 13.101 26 .504
Total 198.350 30
Corrected Total 67.307 29

a. R Squared = .805 (Adjusted R Squared = .783)
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Levene's Test of Equality of Error Variances®

Dependent Variable:CFF_UP

F dfl df2 Sig.

2.301 2 27 119

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

Multiple Comparisons

CFF_UP
LSD
Mean Difference 95% Confidence Interval
MHWT J)WT (1-9) Std. Error Sig. Lower Bound Upper Bound
30 60 -1.5000° .31881 .000 -2.1541 -.8459
90 -3.2700° .31881 .000 -3.9241 -2.6159
60 30 1.5000" .31881 .000 .8459 2.1541
90 -1.7700° .31881 .000 -2.4241 -1.1159
90 30 3.2700° .31881 .000 2.6159 3.9241
60 1.7700" .31881 .000 1.1159 2.4241

Based on observed means.

The error term is Mean Square(Error) = .508.

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

Han1Inaaal CFF-UP

srgzinanuuadeNinafe ANNE1189AUAZANNANTINLIN Levene Statistic JAN
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Tests of Between-Subjects Effects

Dependent Variable:CFF_DOWN

126

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 13.139% 3 4.380 3.240 .038
Intercept 10.824 1 10.824 8.006 .009
SuB .081 1 .081 .060 .809
WT 13.058 2 6.529 4.830 .016
Error 35.149 26 1.352
Total 117.478 30
Corrected Total 48.288 29

a. R Squared = .272 (Adjusted R Squared = .188)

Levene's Test of Equality of Error Variances?®

Dependent Variable:CFF_DOWN

F

dfl

df2

Sig.

6.178

2

27

.006

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

Multiple Comparisons

CFF_DOWN
Tamhane
Mean Difference 95% Confidence Interval
HWwWT I)WT (1-J) Std. Error Sig. Lower Bound | Upper Bound
30 60 -.6840 44640 403 -1.9739 .6059
90 -1.6100° 44446 .015 -2.8942 -.3258
60 30 .6840 44640 403 -.6059 1.9739
90 -.9260 .62134 .393 -2.5608 .7088|
90 30 1.6100" 44446 .015 .3258 2.8942
60 .9260 .62134 .393 -.7088 2.5608

Based on observed means.

The error term is Mean Square(Error) = 1.305.

*. The mean difference is significant at the .05 level.
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Tests of Between-Subjects Effects

Dependent Variable:CFF_UP

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 9.103° 3 3.034 1.866 .160
Intercept 23.849 1 23.849 14.665 .001
SuB 101 1 101 .062 .805
WT 9.002 2 4501 2.768 .041
Error 42.281 26 1.626
Total 167.575 30
Corrected Total 51.384 29

a. R Squared = .177 (Adjusted R Squared = .082)

Levene's Test of Equality of Error Variances?®

Dependent Variable:CFF_UP

F df1 df2 Sig.

.264 2 27 770

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT
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Multiple Comparisons

CFF_UP
LSD
Mean Difference 95% Confidence Interval

MHWT JWT (1-9) Std. Error Sig. Lower Bound Upper Bound
30 60 -.7760 .56031 177 -1.9257 3737

90 -1.3360" .56031 .024 -2.4857 -.1863
60 30 7760 .56031 177 -.3737 1.9257

90 -.5600 .56031 .326 -1.7097 .5897
90 30 1.3360° .56031 .024 .1863 2.4857

60 .5600 .56031 .326 -.5897 1.7097

Based on observed means.

The error term is Mean Square(Error) = 1.570.

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

Nan1Inaaal CFF-UP
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Tests of Between-Subjects Effects

Dependent Variable:CFF_DOWN

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 6.598% 3 2.199 3.557 .028]
Intercept 8.468 1 8.468 13.697 .001
SUB .018 1 .018 .029 .866
WT 6.580 2 3.290 5.321 .012
Error 16.075 26 .618
Total 73.217 30
Corrected Total 22.673 29

a. R Squared = .291 (Adjusted R Squared = .209)



Levene's Test of Equality of Error Variances

Dependent Variable:CFF_DOWN

a

F

dfi

df2

Sig.

6.918

2

27 .004

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

Multiple Comparisons

CFF_DOWN
Tamhane
Mean Difference 95% Confidence Interval
MHWT QWT (I-3) Std. Error Sig. Lower Bound Upper Bound
30 60 -.7680° .24889 .027 -1.4539 -.0821
90 -1.1220° .35643 .029 -2.1311 -.1129
60 30 7680 .24889 .027 .0821 1.4539
90 -.3540 41065 .786 -1.4509 .7429
90 30 1.1220° .35643 .029 1129 2.1311
60 .3540 41065 .786 -.7429 1.4509

Based on observed means.

The error term is Mean Square(Error) = .596.

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

NAN1INAZBLUCFF-DOWN
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Tests of Between-Subjects Effects

Dependent Variable:CFF_UP
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Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 3.948° 3 1.316 5.408 .005
Intercept 6.194 1 6.194 25.458 .000
SUB .004 1 .004 .017 .897
WT 3.944 2 1.972 8.104 .002
Error 6.326 26 .243
Total 45.961 30
Corrected Total 10.274 29

a. R Squared = .384 (Adjusted R Squared = .313)

Levene's Test of Equality of Error Variances?®

Dependent Variable:CFF_UP

F

dfl df2

Sig.

1.292

2

27 291

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

Multiple Comparisons

CFF_UP
LSD
Mean Difference 95% Confidence Interval
MHWT @Q)WT (1-3) Std. Error Sig. Lower Bound | Upper Bound
30 60 -.4960° .21655 .030 -.9403 -.0517
90 -.8860 21655 .000 -1.3303 -4417
60 30 4960 .21655 .030 .0517 .9403
90 -.3900 .21655 .083 -.8343 .0543
90 30 8860 .21655 .000 4417 1.3303
60 .3900 .21655 .083 -.0543 .8343

Based on observed means.

The error term is Mean Square(Error) = .234.

*. The mean difference is significant at the .05 level.
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Tests of Between-Subjects Effects

Dependent Variable:CFF_DOWN

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 9.231° 3 3.077 6.138 .003
Intercept 10.034 1 10.034 20.015 .000
SUB 2.621 1 2.621 5.228 .031
WT 6.611 2 3.305 6.593 .005)
Error 13.035 26 .501
Total 140.275 30
Corrected Total 22.266 29

a. R Squared = .415 (Adjusted R Squared = .347)

Levene's Test of Equality of Error Variances?®

Dependent Variable:CFF_DOWN

F

dfl

df2

Sig.

.203

2

27

.817

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

AsLAU 0.05 A 30 AU 60 W1 LAY 30 A



132

Multiple Comparisons

CFF_DOWN
LSD
Mean Difference 95% Confidence Interval
MHWT QWT (I-9) Std. Error Sig. Lower Bound Upper Bound
30 60 -1.0560 .34054 .004 -1.7547 -.3573
90 -.9220° .34054 .012 -1.6207 -.2233
60 30 1.0560" .34054 .004 .3573 1.7547
90 .1340 .34054 .697 -.5647 .8327
90 30 9220 .34054 .012 .2233 1.6207
60 -.1340 .34054 .697 -.8327 .5647

Based on observed means.

The error term is Mean Square(Error) = .580.

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

NanN1INAaal CFF-DOWN
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4. AN NURSADINA

Tests of Between-Subjects Effects

Dependent Variable:CFF_UP

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 4.434° 3 1.478 7.915 .001
Intercept 6.362 1 6.362 34.074 .000
SUB .064 1 .064 .343 .563
WT 4.370 2 2.185 11.702 .000
Error 4.855 26 .187
Total 38.218 30
Corrected Total 9.288 29

a. R Squared = .477 (Adjusted R Squared = .417)




Levene's Test of Equality of Error Variances

Dependent Variable:CFF_UP

a

F

dfi

df2

Sig.

991

2

27

.384

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

Multiple Comparisons

CFF_UP
LSD
Mean Difference 95% Confidence Interval
HWT I)WT (1-J) Std. Error Sig. Lower Bound | Upper Bound
30 60 -.6120° .19088 .003 -1.0036 -.2204
90 -.9180° .19088 .000 -1.3096 -.5264
60 30 6120 .19088 .003 .2204 1.0036
90 -.3060 .19088 121 -.6976 .0856
90 30 9180 .19088 .000 5264 1.3096
60 .3060 .19088 121 -.0856 .6976

Based on observed means.

The error term is Mean Square(Error) = .182.

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

HANNINAAaL CFF-UP
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Tests of Between-Subjects Effects

Dependent Variable:CFF_DOWN
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Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 13.047% 3 4.349 19.574 .000
Intercept 4.337 1 4.337 19.518 .000
SUB .557 1 .557 2.506 .126
WT 12.491 2 6.245 28.108 .000}
Error 5.777 26 .222
Total 60.644 30
Corrected Total 18.824 29

a. R Squared = .693 (Adjusted R Squared = .658)

Levene's Test of Equality of Error Variances?®

Dependent Variable:CFF_DOWN

F

dfl

df2

Sig.

1.299

2

27

.289

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

Multiple Comparisons

CFF_DOWN
LSD
Mean Difference 95% Confidence Interval
MHWT IWT (1-9) Std. Error Sig. Lower Bound Upper Bound
30 60 -.5600" .21660 .015 -1.0044 -.1156
90 -1.5600° .21660 .000 -2.0044 -1.1156
60 30 5600 .21660 .015 1156 1.0044
90 -1.0000° .21660 .000 -1.4444 -.5556)
90 30 1.5600" .21660 .000 1.1156 2.0044
60 1.0000° .21660 .000 .5556 1.4444

Based on observed means.

The error term is Mean Square(Error) = .235.

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

Tests of Between-Subjects Effects

Dependent Variable:CFF_UP

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 3.202° 3 1.067 1.695 193
Intercept 11.138 1 11.138 17.684 .000
SUB .238 1 .238 .378 544
WT 2.964 2 1.482 2.353 .015
Error 16.376 26 .630
Total 98.116 30
Corrected Total 19.579 29

a. R Squared = .164 (Adjusted R Squared = .067)

Levene's Test of Equality of Error Variances?®

Dependent Variable:CFF_UP

F

dfl

df2 Sig.

1.881

2

27 172

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT
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Multiple Comparisons

CFF_UP
LSD
Mean Difference 95% Confidence Interval
MHWT JWT (1-9) Std. Error Sig. Lower Bound Upper Bound
30 60 -.4960 .35081 .169 -1.2158 .2238]
90 -.7580° .35081 .040 -1.4778 -.0382
60 30 .4960 .35081 .169 -.2238 1.2158)
90 -.2620 .35081 462 -.9818 4578
90 30 7580 .35081 .040 .0382 1.4778)
60 .2620 .35081 462 -.4578 .9818

Based on observed means.

The error term is Mean Square(Error) = .615.

*. The mean difference is significant at the .05 level.
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Tests of Between-Subjects Effects

Dependent Variable:CFF_DOWN

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 18.277% 3 6.092 6.665 .002
Intercept 27.556 1 27.556 30.146 .000
SuUB .264 1 .264 .289 .596
WT 18.013 2 9.006 9.853 .001
Error 23.766 26 914
Total 167.954 30
Corrected Total 42.043 29

a. R Squared = .435 (Adjusted R Squared = .369)



Levene's Test of Equality of Error Variances?®

Dependent Variable:CFF_DOWN

F

dfi

df2

Sig.

10.014

2

27

.001

Tests the null hypothesis that the error variance

of the dependent variable is equal across groups.

a. Design: Intercept + SUB + WT

Multiple Comparisons

CFF_DOWN
Tamhane
Mean Difference 95% Confidence Interval
MHWT J)WT (1-9) Std. Error Sig. Lower Bound Upper Bound
30 60 -1.2720° .26219 .001 -1.9765 -.5675
90 -1.8560° .46587 .007 -3.1720 -.5400
60 30 1.2720° .26219 .001 5675 1.9765
90 -.5840 49823 .598 -1.9437 7757
90 30 1.8560" 46587 .007 .5400 3.1720
60 .5840 49823 .598 - 7757 1.9437

Based on observed means.

The error term is Mean Square(Error) = .890.

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

NAN1INAZBLUCFF-DOWN
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