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NPar Tests Mann-Whitney

Ranks
137.50
72.50
Test Statistics®
]
Mann-Whitney U 27.500
Wilcoxon W 72.500
Z -1.710-
Asymp. Sig. (2-tailed) .087
Exact Sig. [2*(1-tailed Sig.)] .095°

a. Not corrected for ties.

b. Grouping Variable: tj.i.ll
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NPar Tests
Descriptive Statistics
Test N Mean Std. Deviation Minimum Maximum
L;Lé 25 18.0000 .81650 17.00 19.00
LY 25 35.0800 2.01908 32.00 38.00
Wilcoxon Signed Ranks
Ranks
N Mean Rank Sum of Ranks
&+2- |Negative Ranks 0? .00 .00
e Positive Ranks 250 13.00 325.00
Ties 0¢
Total 25
a g < b
b. g > S
C G = b

Test Statistics”

Z

Asymp. Sig. (2-tailed)

a. Based on negative ranks.

b. Wilcoxon Signed Ranks Test
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Analysis of Variance (ANOVA) ¢nled!| Jeloes agds -
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Analyze — Compare Means — One-Way ANOVA

B One-Way ANOVA X]
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i LS )1l ausll JoST o3 Options e 3,lally il

Statistics
Descriptive
Feeed and random effects

Homogeneity of vanance test Help

Continue

Cancel

i

Brown-Forsythe

Welch

i I i i B Bl

Means plot
Missing Values
¥ Exclude cases analysis by analysis

" Exclude cases listwise

ANOVA
marks f or diff erent methods
Sum of
Squares df Mean Square F Sig.
Between Groups 1849.093 2 924.546 6.044 .014
Within Groups 1988.657 13 152.974
Total 3837.750 15

Test of Homogeneity of Variances

marks f or dif ferent methods
Levene

Statistic df1 df 2 Sig.
.322 2 13 .730

o Lo i Aayludl mlid! o

oyl Byl (b il e Jog liag Sig.=0.73 ¢ YYY = rad clas| dagd

Gyl illasigia (s 3958 dzse ¥ 4l (e (ais g Asud) Asyall (adys Ll Sig. =0.014 .F=6.044
Sllawsgio of e B Jds azgs sl (o alisell (uoyutd) cedlaed o 18,0 Wlia o) iy U Lyl
0 =0.05 219, gyraee aloraly sy slats (S o Zalzall ol el

oo AST gl sl azr gy 1 Aol Ayl Joudy illawgill golud e (ais @1y puadl Asyd a8y wic
Jsbadll 1da (e 25 « glute pl of sluia cllasgill sia oo gl Hlas| iy Assluill e Sllawsill
Allasl bue (o iw

1k LS lsmdl ol JaST @5 One-Way ANOVA 5,180 § Post - Hoc Lasal Llee ell3 dyaul

Al



.SPSS @Uﬁ ‘a‘.\.‘a'iao‘.t ‘éyﬂ‘ el

One-Way ANOYA: Post Hoc Multiple

Equal Varances Assumed

Signfficance level: [.05

Comparisons

| L5SD I 5-M-K [ Waller-Duncan

[v Bonfemoni [ Tukey

[ Sidak [ Tukeysb [~ Dunnet

[ Scheffe [ Duncan

[ R-EGWF I Hochberg's GT2

[ R-EG-WQ [ Gabrel 0 (" ("
Equal Varances Mot Assumed

[ Tamhanes T2 [ Dunnetts T3 [ Games-Howell [ Dunnetts C

Continue |

Cancel

Help

o (o pbad) il byl 3azs AUl> § wllas | Bue uags

91 (Bonferroni) g saiss sluasl slas) (Seud 3azmie (uyaid codlul cbsiue Guls (uilzs byd of do
Sl pyx> Solud pue ol Solud Ul 3 39 (Scheffe) dwa s

Multiple Comparisons

Dependent Variable: marks for dif ferent methods
Bonf erroni

Mean
() Factor for ~ (J) Factor for | Difference 95% Confidence Interval
three methods  three methods (1-J) Std. Error Sig. Lower Bound | Upper Bound
Method_1 Method_2 22.30000 8.29687 .056 -.4827 45.0827
Method_3 -1.35714 7.75221 1.000 -22.6442 19.9300
Method_2 Method_1 -22.30000 8.29687 .056 -45.0827 4827
Method_3 -23.65714* 7.24211 .018 -43.5435 -3.7708
Method_3 Method_1 1.35714 7.75221 1.000 -19.9300 22.6442
Method_2 23.65714* 7.24211 .018 3.7708 43.5435

*. The mean diff erence is significant at the .05 level.

o Lo il oS ALl bl oy

AV Gotua o J8T (29 Sig. =0.018 (¥ clUdg dlilly Sl uayuddl slusl Jausie cny Gsine B9 dg

=005

Byall (¥ 3y S G Ledll Al AN il e Jundl S Gl sl N cilays
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Two-Way ANOVA 3Ll cpbad! Jelees sLals

(1) Js
O Adlizs ¢ el M plasiwly Jlee Bydiad cll3g ol (B dzull lusgll sae JLdl Jouzl Jiay
oLlusSU

Jealadl |1 2 3 4 5 6 7 8 9 | 10

asSUWI god

\ 90 |80 |70 |90 |60 |76 |68 |94 |83 |74

Y 82 |92 |60 |70 |50 |65 |79 |82 |68 |80

Al 76 |65 |82 |80 |90 |92 8 |71 |93 |68

Dl cglall

Y 3 omslude Jleadl oIS 13) Ls (1

o0 =0.05 45 gsrume loszrue z ¥ 3 slude SluSUI i 13 Lo (o
et i

Tests of Between-Subjects Effects

Dependent Variable: UNITS

Type Il

Sum of Mean
Source Squares df Square F Sig.
Corrected Model 1052.733 @ 11 95.703 .649 .766
Intercept 178795.200 1 178795.200 1212.597 .000
FACTOR_C 746.133 9 82.904 .562 .810
FACTOR_R 306.600 2 153.300 1.040 374
Error 2654.067 18 147.448
Total 182502.000 30
Corrected Total 3706.800 29

a. R Squared =.284 (Adjusted R Squared = -.154)

i Lo gl oSey dalud! bl e
z ¥ § omsluds Jleadl ¢ 13] Lo sLaasl Yo
H,ip, =, =...= poad| Ay
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oAty (Ses ¥ JLILs (Yl sgiua) O =0.05 (o 4STSig. = 0.374 (5500) F = 1.040 10 >
ZBY! 8 Lolude wliSWI of muizuis H
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PPN B, B, B,
REES ART]
A, 2,15 18,22 23,16
A, 23,26 23,15 17,21
A, 15,2 21,1.8 23,17
A, 2.1,1.8 15,2.1 19,15

il

‘sl oL = 0.05 ¥l geiue loazie lokiue

¢ clielua!l allhwgio (s Ldbas| ¥y @13 39,8 u>gs Ja (1
Seldal ¢ le3l Sllasgia ot duibias) Vs &3 B9,8 uzged Ja (o
ool eldadl go3 ccnaliall 55 o Jelds azsy da (z

:g\.ull J=Ji
Tests of Between-Subjects Effects

Dependent Variable: WEIGHT

Type llI

Sum of Mean
Source Squares df Square F Sig.
Corrected Model .8352 11 7.591E-02 .588 .806
Intercept 88.935 1 88.935 688.529 .000
VITAMIN 3.250E-02 2 1.625E-02 126 .883
FOOD .228 3 7.611E-02 .589 .634
VITAMIN * FOOD 574 6 9.569E-02 741 .627
Error 1.550 12 129
Total 91.320 24
Corrected Total 2.385 23

a. R Squared = .350 (Adjusted R Squared = -.246)
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AB Slilly Jo¥! cnlalall o Jelas uzgy ¥ i H, dsyall jlast ¢
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B, B, B,

A, | 107,108,113 | 103,102,105 | 11.2,116,120

C, | A, | 14118115 | 102,109,105 | 10.7,105,10.2
A, | 136,141,145 | 120,115116 | 111,110,115

A, | 109,121,115 | 105111103 | 122,110,117

C, | A, | 98113109 12.6,7.5,9.9 10.8,10.2,11.5
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10.7,11.7,12.7 10.2,11.5,10.9 11.9,11.6,12.2

iogllall
do Lele Jguamll (S @ WalSI ld] ;2d @3 I bl ddns Jou> 0358

Univariate Analysis of Variance

Warnings

Post hoc tests are not performed
because there aredi=ill cajfor
fewer than three groups.

Gl
s é PE S SVET Lis (icgama (o O5SL Y "l o3 _naid Post Hoc oyl | ‘alm‘ ol Say ¥
(! Jaadll il Yo lazll (e a3l laslee 4oy @ oS Azl ciligall A>T Las | Al

Levene's Test of Equality of Error Varfanc

4sadale zWDependent Variable:
F dfl df2 Sig.
2.281 17 36 .019

Tests the null hypothesis that the error variance of the
dependent variable is equal across groups.
A *udigallt a8 slall+ uaigaliDesign: Intercept+
Sl * alal) * (udigall Cpa 3l * Baladlb Cpa ) * uadigeall alall
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: Gudad|
AU Jolyall puilss aie e Jo 1ag Sig. = 0.019 2,281 = (i) slias] dosd

Tests of Between-Subjects Effects

4isa 5l zWIDependent Variable:

Type lll

Sum of Mean
Source Squares df Square F Sig.
Corrected Model 41.579 a 17 2.446 4.074 .000
Intercept 6809.647 1 6809.647 11342.411 .000
Qudigal) 13.983 2 6.991 11.645 .000
Balall 10.183 2 5.091 8.480 .001
a3y 1.185 1 1.185 1.974 .169
Balall * Gutigal) 4.774 4 1.194 1.988 117
Gl ¥ uaigall 2.914 2 1.457 2.427 .103
a3l * Bl 3.634 2 1.817 3.026 .061
a3 * Balall * Gadigall 4.907 4 1.227 2.043 .109
Error 21.613 36 .600
Total 6872.840 54
Corrected Total 63.193 53

a. R Squared = .658 (Adjusted R Squared = .496)
: Gaudad|
Balll z ] S e oot 5T L)
Bolll Z 5] 2eS e pudkiveeld 85 gy L8 JLIL (Y $5un) 0.05 ¢ ydual Sig.=.000 F=11.645
Bolll z ) &eS e Bucbudl Balll g5 5T .Y
4aS o Bucludl Balll g ot 60 do gy L8 JLIL (V) $57ux) 0.05 ¢ yaual Sig=.001 .F=8.48
Balll z L)
Balll o) deeS e Anaaddl ooy 1 LY
z L) S e et e A6 gy ¥ 4le WL (Y stun) 0.05 ¢ 2ST Sig=.169 .F=1.974
Balld
Bacludl 8allly i d! oo Jeladdl L€
Bueludl Ballly pudid! o Jolis aagy ¥ 46 Ll (IYI1 $9iua) 0.05 e ST Sig=117 F=1.988
Al (e el ow Jeladl L@
Al (o9 et d | o Jelas gy ¥ 4ile JLIL (UYL gsiux) 0.05 (o 4ST Sig=.103 (F=2.427
) e 3e Buelud | BaWl oy Jeladl L7
w9 B budl Bl Jelas gy ¥ 4ld JWIL (VSN (g52un) 0.05 (e »ST Sig=061 .F=3.026
|
! (g Bucludl 3allly i) s Jelad! LY
Bacluddl Ballly Lol oty Jelas azmgy ¥ aild JIb (YA 551un) 0.05 (pe #ST Sig.=.103 .F=2.043
Al (039

4y
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Multiple Comparisons
4ima33L zWIDependent Variable:
Tamhane
Mean 95% Confidence Interval
Difference Lower Upper
Cpatigal) EG()  Cmaigall () () Std. Error | Sig. Bound Bound
al a2 4278 .258 402 -.3199 1.1755
a3 -.8000* .258 .048 -1.5933 -6.6986E-03
a2 al -.4278 .258 402 -1.1755 .3199
a3 -1.2278* .258 .007 -2.1612 -.2943
a3 al .8000* .258 .048 6.699E-03 1.5933
a2 1.2278* .258 .007 .2943 2.1612
Based on observed means.
*. The mean difference is significant at the .05 level.
: Gaudad|

o) A0 (e ST Sl el sls ols JUdb 1y — g

s> e Jole S wllawgio &5)lal Tamhane jlas | alasial @
O ST Sig =402 ¥ Balll 7 L) A4S She Gy Jo¥1 rwaidl AU Jagin o Goine Gpd dzg ¥ -
(Y s9ua) 0.05

O ol Sig=.048 (¥ sl zlun) 4 e Sy Jo¥1 cpid) AU Jassio (s Goian B8 dzsy -

qy

=—.8 of comg (VL Gaius) 0.05

Bolll L) S e Jo¥
O ol Sig=.007 (¥ Bolll 7] S e Wy S s d) A0 Jasssio oy Soine Byd dzgy -
0 e ST el el il ols JUll p, — 1y = —1.2278 i cmg (YU (552us) 0.05
Balll zlm) 4ueS e Sl el
Balll z L) A4S (e Gy Jo¥1 o) (oo 2ST S0 4 SI (eaidl b Jaddl oy liad! sa (1
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4. 34k gWIDependent Variable:

Multiple Comparisons

Bucludl 5all) 45l

: elasl]

Tamhane
Mean 95% Confidence Interval
Difference Lower Upper
Bacluall Balall A1) Basluall Balal) LE5(J) (1-9) Std. Error | Sig. Bound Bound
b1l b2 1.0611* .258 .030 8.392E-02 2.0383
b3 4667 .258 427 -.3772 1.3106
b2 bl -1.0611* .258 .030 -2.0383 -8.3923E-02
b3 -.5944 .258 151 -1.3421 .1532
b3 bl -.4667 .258 427 -1.3106 3772
b2 .5944 .258 151 -.1532 1.3421

Based on observed means.
*. The mean difference is significant at the .05 level.

O ol Sig=.030 ¥ 8oLl 7 L) S e Anlily Jo¥ sueludl 85l 6l Jassio o Soine Byd g
3oL s e ST Jo¥1 Bueladdl 80l LG ole JLdl 1, — 1, =1.0611 o sy (YA $51us) 0.05
Bolll i) S e 3l suclull

#S18ig=427 ¥ 5ol 7] 2peS e Ay Jo¥1 Buelud) Balll il Jawsio (s Soire Byd azge ¥ -
(¥ Ggiun) .05 (e

#STSig=151 ¥ Bolll 7z ) 24eS e 2ttty aslil) suclud) 85Ul il Jassio on Soinn Byd azge ¥ -
(Y s9iun) .05 (yo

4aS e @y S Buelud Balll o 2ST 50 L Jo¥ Suelud | 8ol ol Jaadl (Say slidd! oda (1
.SéLu GL’;’A!
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i *eplolell Llas)l say [DataSet1] - SPSS Data Editor,
File  Ecit “iew Data Transform  Anslyze Graphs  Uilties  Add-ons Window  Help

CHA F o0 68F A A8 E0E S0

| Mame | Type | Wifidth | Decimals| Lahel | Walues Missing Calumns | Al
a1 1ea : 5] 2 Mone Mane g = Righ =
Copy
Paste
Grid Fort
4 e I DN

Data Wisww | Variable View |

3 LS 5,56 0S5 Bgu Le¥ Jo¥1 adsd) Tued @3 Pest Jaaig Lgllall L s Copy (Jos wa

i oplelelll LISl say [DataSet1] - SPSS Data Editor
File Edit “iew Data Transform  Analyze  Graphs  Uilities  Add-ons Window Help

CHES F o0 LEEk & id S0E $09|

| Mame | Type | Width | Decimals | Label | Yalues | Missing Columns |
1 20001 —a Mumeric a 2 oadee 1,00} Mone a
2 20002 Mumeric a 2 oadee 1,00} Mone a
3 20003a Mumeric 3 2 ..oadee 1,00} Mone 3
4 20004 —a Mumeric a 2 oadee 1,00} Mone a
& 20005-= Mumeric g 2 .o 100} None g
B 2000E—a Mumeric a 2 oadee 1,00} Mone a
7 20007 —a Mumeric a 2 oadee 1,00} Mone a
g 20008 Mumeric a 2 oadee 1,00} Mone a
9 2000%—a Mumeric a 2 oadee 1,00} Mone a
10 20010-a Mumeric 3 2 ..oadea 1,00} Mone 3
11 20011 Mumeric a 2 oadee 1,00} Mone a
12 20012= Mumeric g 2 .o 100} None g
13 20013 Mumeric a 2 oadee 1,00} Mone a
14 20014 Mumeric i] 2 ..a e 100} None g = Rig
15 20|D15<—h Mumeric i] 2 ...o@ =0 1.00} None g = Rig |E
[ I [ »

Data View | Variable Wiew |

@ LS Lolas el b jao aope solill 3 ybay Jo¥ Bl e yai59  values 4ails () cuads @3
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wWalue: | | Spelling... |
Latel: | |

| ] | Mol ya bt = 00

| Change |
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h ] L4 || Cancel | Help |

SL
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Factor Analysis

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .800
Bartlett's Test of Sphericity Approx. Chi-Square 8.318E3
df 4005
Sig. 000
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Total Variance Explained

Comp Initial Eigenvalues Extraction Sums of Squared Loadings

onent | Total |[% ofVariance [Cumulative% | Total |% of Variance | Cumulative %
1 5.791 6.435 6.435 5.791 6.435 6.435
2 5.089 5.654 12.089 5.089 5.654 12.089
3 3.788 4.209 16.298 3.788 4.209 16.298
4 3.275 3.639 19.937 3.275 3.639 19.937
5 2.904 3.227 23.164 2.904 3.227 23.164
6 2.594 2.882 26.046 2.594 2.882 26.046
7 2.560 2.845 28.891 2.560 2.845 28.891
8 2.478 2.753 31.644 2.478 2.753 31.644
9 2.360 2.622 34.266 2.360 2.622 34.266
10 2.314 2.571 36.837 2.314 2.571 36.837
11 2.135 2.373 39.209 2135 2.373 39.209
12 2.093 2.325 41.534 2.093 2.325 41.534
13 2.027 2.252 43.787 2.027 2.252 43.787
14 1.942 2.158 45.945 1.942 2.158 45.945
15 1.887 2.096 48.041 1.887 2.096 48.041
16 1.841 2.045 50.086 1.841 2.045 50.086
17 1.760 1.956 52.042 1.760 1.956 52.042
18 1.709 1.899 53.941 1.709 1.899 53.941
19 1.652 1.835 55.777 1.652 1.835 55.777
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