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File  Edt “iew Data Transform | Analyze  Graphs  Uilties  Add-ons Window  Help
EEHE i O mE repos » B % W
|227 | Descriptive Statistios b
time Co Tables g p Ho2 S0 temp
213 21 RFM Analysis 4 74.00 8.00 2610
214 22 Compare WMeans » M Means... 25 30
15 23 Zeneral Linesr Model P T One-Sample T Test.. 2530
MBE 24 Generalized Linear Models P e Independent-Samples T Test.. 2590
M7 1 Mlixed Models b n,!n2 Paired-Samples T Test... 24 B0
718 7 Correlate PR Onewiay ANGYVA. 24 00
219 3 Regression 4 5600 10.00 23.60
220 4 Loglinear » 57.00 11.00 23.10
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5] sale 54.00 12.00
Manparametric Tests R7 00 13.00
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tirme cio fio 03
213 21 a50.00
2il +22 One-Sample T Test
215
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ﬁ time
ﬁ Cio
ﬁ Mo
ﬁ a3
ﬁ no2
ﬁ =07

1A
mMnnaaou

ﬁ temp

Test Value: (25

L

‘ Pazte || Feset || Cancel || Helg

230.00
154.00

2.00
/.00

75.00
77.00

26.10
25.80
2530
25220
24 60
24.00
23.60
23.10
22,90
2260
2250
2270
23.30
24.80
2640



T-Test

[DataZet0] C:\Documents and Settingshadmin'My

One-Sample Statistics

atd. Errar
M Mean Std. Deviation Mean
temp 230 26.4726 228320 Ja0as

One-Sample Test

Docuents' datatrial. sasw

TestWalue = 25

945% Confidence Interval of the

Difference

hean
| 1 df Sig. (2-tailed) Difference Lowwer Llpper
temp | 8782 EEEll oo 1.47261 11760 1.7692
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File Edit “iew Data Transform | &nalvze Graphs  Wilties  Add-onz  Window  Help
BH E" Lo Ne g ?EEE-E Reports k %%‘ iﬁ'
|22;-r ; | Descriptive Statistics 4
time co Tegles g p noZ S0l temp
183 15 R Analysis g 0,00 3.00 29.30
134 16 Compare beans ¥ | M means... 29 50
185 17 General Lingar Moclel P | U One-Sample T Test.. 29 30
186 18 Generalized Linear Models F e Independent-Samples T Test.. 2910
187 19 Mixed Madels ; u,!:ni Paired-Samples T Test.. 28.80
180 N Correlate b | B oneway ANOVA 28 40
189 21 Regression g 59.00 4.00 2780
150 22 Loglinear g 56.00 B.00 2710
191 23 Meural Metwaorks g 54.00 5.00 26.80
192 24 lazsify g 52.00 3.00 26.20
1593 1 Limension Reduction g 56.00 3.00 25.80
154 2 =cale 4 45.00 2.00 25.00
155 3 Monparametric Tests 4 41.00 2.00 24.40
1596 4 Forecasting 4 34.00 0.0a 24.10
197 a SUrvival 4 44.00 2.00 23.40
155 b Multiple Responss 4 46.00 2.00 22.80
199 7 Mizzing Yalue Analysis.. 57.00 5.00 22.80
200 & huittiple Imputation g B4.00 5.00 23.30
201 4 Lomplex Samples g 52.00 5.00 23.80
202 10 Quality Cortrol o . 5300 4.00 24 60
203 11 HDCL%TJ?;?J??’EHU J.AATANHM FIFIUIA =500 300 55 B0
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2 v A Y =
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187 & o3 0 28.80
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ﬁ S02 « I
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151 - Group 1
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193 | Defing Groups. .. I () Cut pairt
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Independent Samples Test

Levene's Test for Equality
of Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
F Sin. t ar Sig. (2-tailed) | Mean Difference Std. Error Difference Lower Lpper
co  Equalvariances 4 354 052 17 003 -1.03222 29853 -1.66417 -40027
assumed
Equal variances 11.496 006 -1.03222 30872 -1.71034 -.35410
not assumed
|
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T-Test

Paired Samples Statistics

fhp-value

Std. Error
Mean N Std. Deviation Mean
Pair1 PRETEST 12.60 20 3.00 .67
POST 16.15 20 3.08 .69
.l o anduwus
Paired Samples Correla
N Correlation Sig. A
Pairl PRETEST & POST 20 292 212
ﬂ'1p-value

Paired Samples Test m
ATROBN

Paired Differences

95% Confidence
Interval of the

N\

Std. Error Difference
Mean Std. Dev iation Mean Lower Upper t df Sig. (2-tailed)
Pairl1 PRETEST -POST -3.55 3.62 .81 -5.24 -1.86 -4.386 19 .000

Tong
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File Edit “iew Data Transform | &nalyze Graphs  Wilties  Add-ons Windowe  Help
E’E E" hl'* ‘fmia Reports F %%‘ iﬁ'
1 - time 1.0 Descriptive Statistics b
time Co Tagles g I] noZ s02 temp

1 | 1 FIFM Aralysts ' 50.00 4.00 2350
2 2 Compare Means ' 50.00 400 23.30
3 3 Zeneral Linesr Model 4 45100 400 2780
4 4 Generalized Linear Modelz b 29 [0 200 2790
5 5 Mized Models ' 45.00 3.00 22.20
5 5 Correlate ' 51.00 4.00 22.00
7 7 Regression ' 55.00 7.00 22.00
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9 9 Neural Netwrorks g 59.00 B.00 23.40

om 10 el ’ 66.00 5.00 24.50
11 11 LIS e g 56.00 7.00 25.70
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14 14 Forecaszting k Binomial... 27 00
15 15 Survival L REunz... 28 720
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[Datadet0]

Runs Test
co

TestWaluesd 1.20
Cases = TestWalue 104
Cases == TestVWalue 126
Total Casexs 230
Mumber of Runs
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Asyimp. Sig. (Z2-tailed)
a. Median
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e H 2y [y o 2Bl Reports y 5 o W “§‘|

1 - tirme 1.0 Descriptive Statistics -l

tirme o Tables d o2 =u termp B
1 1 RFM &nalysis » S0 N0 A 0N 23.80
2 2 Compare Means ] M hleans... 23 70
3 3 General Linear Model P | T One-Sample T Test... 27 80
4 4 eneralized Linear Models | e Independent-Zamples T Test. .. 27 30
5 5 Mixed Model= 4 .:.,!.:.E Paired-Samples T Test. .. 29290
G & Correlate P B oneswiay ANOVA 2900
7 7 Regression / 53.00 7.00 22.00
3 3 Loglinear / 53.00 9,00 22.70
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14 14 Forecasting - 79.00 3.00 27.90
15 15 Survival - 50,00 4.00 28.20
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One-wayp ANOYA: Post Hoc Multiple Comzg

RELLCMER

—Equal Yariances Assumed

W LSD I~ 5-N-K ™ Waller-Duncan

[ Bonferroni [ Tukey Type Ifivpe Il Error Batio:, (100

™ Sidak ™ Tukey's-b ™ Dunnett

V Scheffe ™ Duncan Controll Cateqory: ILast *l
[ BE-GWF ™ Hochberg's GT2 Test

™ RE-GWQ ™ Gabriel ’;3' Zsided €< Control. > Control

—Equal Yariances Not Assumed

¥ Tamhane's T2 [ Dunnett's T3 [T Games-Howell [ Dunnett's C

Significance level: I.I]E

Continue Cancel | Help

mgﬁﬁf 4 Analyze—>Compare Means —>One Way ANOVA —
Post Hoc
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* Oneway

[DatafetO]

est of Homogeneity of Variances

Levene

statistic dif1 df
249145 23 206

ANOWA
0
Summ of
Sruares df Mean Square
Betiween Groups 74126 23 3.223 5457 | 000
Within Groups 121 664 206 A9
Total 195 740 2249




Post Hoc Tests

Dependent Variable: co

Muliple Comparisons

Q5% Coanfidence Interval

Mean
Difference (-

htime  Ghtime J Std. Errar Sig. Lower Bound | Upper Bound
Scheffe 1 2 A8000 34369 1.000 -1.6831 28631
3 Aroon 24369 1.000 -1.6031 254N
4 81000 343649 1.000 -1.2631 2.8831
] Aaoon 343649 1.000 -1. 4931 2 h53
& 42000 343649 1.000 -1.6531 2.4831
7 -.29000 343649 1.000 -2 363 1.7831
8 -.81000 343649 1.000 -2.8831 1.2631
g -.24000 343649 1.000 -2.31 3 1.8331
10 08000 343649 1.000 -1.49831 216
11 45000 343649 1.000 -1.6231 2523
12 BEO00 343649 1.000 -1.4131 2733
13 BFoon 34369 1.000 -1.4031 2743
14 .B4000 24369 1.000 -1.433 271N
15 58333 35310 1.000 -1.5465 27132
16 aR3a3 28310 1.000 -1 7465 28132
17 2778 35310 1.000 -2.0021 2.2576
18 -.238849 38310 1.000 -2 3RAY 1.8910
19 -T2 28310 1.000 =280 1.3576
20 - 90556 35310 1.000 -3.0354 1.2243
21 - 40446 28310 1.000 -3.0354 1.2243
22 -TT222 35310 1.000 -2.9021 1.3576
23 - G456 as310,|  1.000 -2.7354 182473
24 NIRRT Y o -2.5021 1.7576
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1. Least - Significant Different (LSD)

2. Student - Newman - Keuls (S-N-K)
1%13’%@65m’méf’aashagwiamuﬂqﬁnﬁﬁu (n,=n,=...=n)
3. Tukey's Honesty Significant Different (HSD)

clel A -
PINO n=n=..=n
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1. Tamhane's T2
2. Dunnett's T3

3. Games — Howell
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- 43778 35310
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1.03227 35310

1.04222 35310

1.01227 35310
85556 36228
75556 36228
50000 36228
13333 36228
-.40000 36228
- 533373 362728
-533373 36228
-.40000 6228

_.2Ej%ﬂgﬁiriimﬂ:ﬁfé.@ﬁﬁﬁﬂfq

<
73 IA

2493
014
018
001
aaos
126
G160
216
Fog
1482
021
o4
o4
003
o4
035
164
13
27
143
143
2T
20
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0654
5584
5384
8784
hd54
4554
Frgd
25584
8284
14884
5184
F284
Fagd
g4
BEYE
AE495
21412
B47h
31412
1809
Je0y
3142
45049

* The mean differernre i= =innificant at the 105 |[ewal
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Nonparametric test




ANOVA ONE WAY ANOVA TWO WAY

CRD : Complete randomize design .

factorial design
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factorial design mssm)p ANOVA TWO WAY

manaaoiliy

3 ' 3 '
NO LAB ITF17 | NO LAB 1179 LAB LET NO LAB 17
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ANOVA TWO WAY

ANOVA
Source d.f. 55 MS F-ratio

treatment ab—1 SS1Ir MSTr

A a—1 SSA MSA

B b-1 SSB MSB

AB (a—1)b—-1) SSAB MSAB

error N-—ab SSE MSE
Total N-1 SST




ANOVA THREE WAY

ANOVA
Source d.f. S5 MS F-ratio
treatment abc—1
A a—1 SSA MSA
B b—1 SSB MSB
C c-1 SSC MSC
AB (a—1)}b—1) SSAB MSAB
AC (a—1)c—-1) SSAC MSAC
BC (b—1)c—1) SSBC MSEBC
ABC (@a—1)b—1)c-1) SSABC MSABC
error aufiu SSE MSE
Total N-1 SST




wa: faccrd.sav [DataSet1] - SPSS Statistics Data Editor

File clit

Data

Tran=form

analyze  Graphs  UWilties

im oty

EEHE by &

1 : material

1.0

[ ¥ I I Y SO B A O ey

0

—_
—

—
—

—
k2

—_
L

—
oY

—_
[y

—_
ol

—
=]

—_
n]

—
o

fd
(|

J
—

material

[54
dE

Report=

De=criptive Statistics
Tahles

FFr Analysis
Campare Means

eneral Linear Model

eneralized Linear Models

fized Models
Correlate
Fedgression
Loglinear

Meural Metworks
Classify

Dimen=ion Reduction
Scale

Monparametric Tests
Forecasting

SuUrvival

Multiple Response

Miz=ing “alue Analysis...

hultiple Imputstion
Complex Samples

Ciality Control

r.i;j ROC Curve. .

2% ¥

LInivariste ..

Fepeated Meazures . .

ariance Components. ..

v ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ v ¥




va1 Lnivariate

Dependent “ariakle:
&7 data

Fixed Factor(=):

ﬁ thaterial

Model...

Contrasts...

Plot=...

ﬁ temp

Fandam Factar(s):

Post Hoc...

DAVE. ..

Covariate(s):

Jptions. ..




“af Univariate: Model E]

hoclel:

t I material

M temp

-Build Termis)—
Tywpe:

| Irteraction |

]

SUM Of SQUANES. | Type || Include irtercegpt in model

| Continue ” Cancel || Helg




vt Univariate: Post Hoc Multiple Comparisons for Observed Means E|

Factor(=):
miaterial

Post Hoo Tests for:

temp

-Equal Variances Assumed

[ IL=D []5-M-K [ ] wvaller-Duncan

[ Bonferroni [ Tukey Type IType || Error Ratio: [100

[] sicak [] Tukev's-b [ ] Dunnett

[ ] =chette [] Duncan Cortrol Category; Last -

[JR-E-Gw-F [ ]Hochberg's GT2 [Tﬂﬂt

[ r-E-zowi-a [ ] Gabriel () 2-sided () = Contral () = Contral

-Equal Variances Hot Assumed

|:| Tamhane's T2 |:| Dunnett's T3 |:| ames-Howell |:| Dunnett's C

|_ Continue I | Cancel | | Help | \




=t Univariate: Options

-Estimated Marginal Means

Factor(=) and Factar Interactions:

Dizplay Meanz far:

KOVERALL)

tmaterial

temp
materialtemp

|:| Compare main effects

Confidence interval adjustment:
|LSD(nane) -

-Display

Significance level:

|| Descriptive statistics
|| Estimates of effect size
|:| Ohzerved power
|:| Parameter estimates

|:| Contrast coefficient matrix

03

|:| Homogeneity tests
|| Spread vs. level plat

|| Residual plot

|| Lack of fit

|:| zeneral estimahle function

Confidence intervalz are 95 0%

| Continue ” Cancel ||

Help




Between-Subjects Factors

-

material

termp

1
2
3
1
2
3

12
12
12
12
12
12

Dependent “wariable: data

Descriptve Statistics

material te o Mean Std. Deviation

1 1 124.75 45 2532 4
2 ar.2ha 23 54949 4

i ay.an 2E.24591 4

Tatal 2217 42 5849 12

=2 1 1595.745 28 617 4
2 119.75 12 6549 4

i 49 50 19.261 4

Tatal 102.33 49 472 12

i 1 144 00 25.974 4
4

145
25
125

Fha
.50
.oz

22,
19.
25,

544
279
TEBE

144
107
G4
105

a3z
.58
7T
A3

31.
422
25,
47

o4
233
E72
101




Levene's Test of Equality of Error
Variances®

Dependent Variable data

F i1 df2 Sir.
A0z g 27 A28
Tests the null hypothesis that the errar

variance of the dependent variable is
efual acrass gQroups.

a. Design: Intercept + material + temp +
tmaterial * termp

SOURCE SS DF. MS F-ratio | p-value

material 10683722

-2

3341861 | 7911 000

temp 39118.722

-2

19559361 | 28.968 | .002

Material*temp | 9613.778 1 2403444 | 3.56 000

SILor 18230.750 27 | 6755213 019

total 475547 .0 36




Post Hoc Tests

material

Dependent Wariable:data

Multiple Comparisons

95% Confidence Interval

ez
Difference (|-
(Lrmaterial L0 materigl Std. Error Sid. Lower Bound | Upper Bound |

Scheffe 1 2 10.608 ara -52.64 2.3
3 10.608 oz -F9.39 -14.44

2 1 10.608 ara -2 f2.64

3 10.608 304 -44.23 10.73

3 1 s 10.608 oz 14.44 F9.39

2 16.75 10.608 304 -10.73 44.23

LSD 1 2 2517 10.608 025 -46.93 -3.40
3 -41.927 10.608 001 -F3.68 -20.15

2 1 2817 10.608 025 3.40 46.93

3 -16.75 10.608 126 -38.52 7.02

3 1 41.92° 10.608 007 2015 F3.68

2 16.75 10.608 126 -5.02 38.52

Baszed on observed means.
The error term is Mean SquareiError) = B75.213.

* The mean difference is significant atthe .05 level.




Homogeneous Subsets

data
Subset
material [ 1 2
ﬁ;:heﬂrea 1 12 8317
2 12 108.33 108.33
3 12 125.08
Sig. ara 304
Means for groups in homogeneous subsets are

displayed.
Based on ohsemned means.
The errar term is Mean SguarelErrorn = 675,213,

a. Llses Harmonic Mean Sample Size = 12.000.
b. Alpha = .05



temp

Multiple Comparisons

Dependent Variable:data

Q5% Confidence Interval
Mean
Difference (-
(temp  dhiemp 2y _ Std. Error =115 Lower Bound | Upper Bodnd

Scheffe 1 2 a7.24 10.608 006 977 64.73
3 8067 10.608 00o 53.19 108.14

2 1 -37.25 10.608 006 -64.73 -8.77

3 4347 10.608 001 15.94 F0.349

3 1 8067 10.608 000 -108.14 -63.19

2 -43.42° 10.608 001 -70.89 -15.94

LSD 1 2 37.25 10.608 00z 15.48 589.02
3 80.67 10.608 000 58.90 102.43

2 1 3725 10.608 a0z -659.02 -15.48

3 43.42° 10.608 00o 21.65 65.18

3 1 8067 10.608 000 -102.43 -53.90

2 4347 10.608 000 -65.18 -21.65

Based on obsened means.
The errarterm is Mean SquareError = 675.213.

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




Homogeneous Subsets

data
cuhset
L=Tunly] [ 1 2 3
?é:heﬂ’ea 3 12 G417
2 12 107.58
1 12 144,83
Sig. 1.000 1.000 1.000

mMeans for groups in homogeneous subsets are displayed,
Based on ohserved means.
The errar term is Mean SgquarelErron = 675,213,

a. Uses Harmaonic Mean Sample Size = 12.000.
b Alpha = .04,
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il 12 12 15 36 75
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