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Example:

The vyields of a crop per plot under the various treatment combinations in the
randomized block design given in table below. There were three levels of Factor A and three
levels of the factor B. There were, thus 3 x 3 or 9 treatment combination tested in a
randomized block design with six replications.

Analyze the data and draw your conclusion.

Factor Level
Al
Factor (A) A2
A3
B1
Factor (B) B2
B3
Treatment A B R1 R2 R3
Al1B1 1 1 4.1 4.2 4.3
Al1B2 1 2 3.9 4 4.1
A1B3 1 3 4 4.1 4.2
A2B1 2 1 4.3 4.4 4.5
A2B2 2 2 4.1 4.2 4.4
A2B3 2 3 4.2 4.3 4.5
A3B1 3 1 3.8 3.9 4
A3B2 3 2 3.5 3.6 3.7
A3B3 3 3 3.7 3.8 3.9







Step 1: Arrange the Data for analysis in this way:
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Step 2: Start = All Programs - All Programs =» SPSS

) Untitied2 [DataSet1] - IBM SPSS Statistics Data Editor -
File [Edit View Data Transform Analyze DirectMarketing Graphs Uliliies Add-ons Window Help
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Step 3: Enter data in SPSS Data Editor
@ Split-plot.sav [DataSet0] - IBM SPSS Statistics Data Editor = (m] X
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
=273 i . § B ¢
SAEHE M e BB S BoE 400 %
Visible: 4 of 4 Variables
REP A B YLD var var var var var ar var var var var var
1 1 1 1 4.10 =
2 1 1 2 390
3 1 1 3 4.00
4 1 2 1 430
5 1 2 2 410
6 1 2 3 420
7 1 3 1 3.80
8 1 3 2 350
9 1 3 3 370
10 2 1 1 420
1" 2 1 2 4.00
12 2 1 3 4.10
13 2 2 1 4.40
14 2 2 2 420
15 2 2 3 430
16 2 3 1 3.90
17 2 3 2 3.60
18 2 3 3 3.80
19 3 1 1 430
20 3 1 2 4.10 [
EY] A 2 1 2 420 0 lL

IBM SPSS Statistics Processor is ready
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Step 4: Analyze — General Linear Model — Univariate.

=8 Factorial.sav [DataSet0] - IBM SPSS Statistics Data Editar = C
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
=W Reports 3 f 5 B e e
E = L 84 gl G 2§
— b Descriptive Stafistics (3 - = R (= a4 @ B\
Tables 3 Visible: 4 of 4 Variables
Rep s | Compare Means b par var var || var var var | var ar | var o var var il
3 | 1 General Linear Model | [ univariate 5
2 1 Generalized Lineartodels | [ yarigts
4 1 =
4 1 Muediokls b @Bepeatedmeasures
Correlate b
5 1 - Variance Components.
ot J Re »
E i Loglinear 3
7 1
- " MNeural Networks »
T Classify »
9 | i/ 3
= Dimension Reduction 3
10 1 -
P 1 Scale r
3
2 1 Nonparametric Tests
13 I 2 Forecasting 3
1'4 P Sunvival 3
15 2 Multiple Response 3
16 2 Missing Value Analysis
17 I 2 Multiple Imputation 3
18 2 Complex Samples (3
19 2 Quality Control »
20 2 ROC Curve
I 2 3 U 5
2 2 3 1 8
23 2 3 2 3 =]
il ol
| Data View | Variable View.
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Step 5: Select YLD and send it to the Dependent Variable box; REP, A and B may be selected
and assigned in Fixed Factor(s) box.

& split-plotsav [Dats

File Edit View Data Transform Analyze DirectMarketing Graphs Ulilities Add-ons Window Help

SEE M e~ BLIAP A EE BOFE {00

Visible: 4 of 4 Variables

REP A B YLD var _var | var | var | var | var var var var var var
1 1 1 1 410, 3 Univariate % I3
2 1 1 2 3.90
3 1 1 3 4.00 - D Variable:
4 1 2 1 430 [ewo |
5 1 2 2 410 Fixed Factor(s):
& REP
6 1 2 3 420 - |
7 1 3 1 3.80
B 2 2 2 35 Random Factor(s):
9 1 3 3 3.70
10 2 1 1 4.20 .
1 2 1 2 4.00
12 2 1 3 410 Covariate(s):
13 2 2 1 4.40 -
14 2 2 2 4.20
15 2 2 3 430 WLS Weight
16 2 3 1 3.90 »
17 2 3 2 3.60
19 3 1 1 430 I
20 3 1 2 410 ||
2 2 1 2 420, e
[E1” I¥]

Data View Variable View

IBM SPSS Statistics Processor is ready ‘




Step 6: Model — Custom — select Main effect —Put REP, A, Binto model box — select
Interaction— AxREP and AxB to Model — continue

File Edit View Data Transform Analyze DirectMarketing Graphs Utilites Add-ons Window Help

SHE e BEAE R SN B2E 400

Visible: 4 of 4 Variables

I = A 2 12 Univariate: Model x = = e L
1 1 1 1 =
2 1 1 2 Specify Model
3 1 1 3 © Full factorial @ Custom
4 1 2 1 .

Factors & Covariates: Model:
5 . - = | REP REP
6 1 2 3 [ A A

I ‘

; 1 ; ; Lie Build Term(s) ;REP
) 4 3 3 Type: A*B
10 2 1 1 Interaction ~
1 2 1 2|| @
12 2 1 3 .
13 2 2 1
14 2 2 2
15 2 2 3
16 2 3 1
17 2 3 2 Sum of squares: ‘Type mrv [+ Include interceptin model
18 2 3 3
19 3 1 1 : = = . - .
2 3 1 2 410 [ ! ‘ | | |
21 i 1 2 420 T [:

Data View \Variable View

IBM SPSS Statistics Processor is ready |

Step 7: Univariate — Post Hoc — select Factors A, B —Post Hoc Test — LSD —
continue — OK

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

=1 KE e g%%_ﬂ H EE %“‘:j _uﬁJJ

Visible: 4 of 4 Variables

REP A B YLD var I var I var l var ! var ! var var var ar var var
1 1 1 1 410 g, B Univariate: Post Hoc Multiple Comparisons for Observed Means X <]
2 1 1 2 3.90
3 1 1 3 400 Factor(s). PostHoc Tests for:
[ | |REP A

4 1 2 1 4.30 A B
5 1 2 2 4.10 B
6 1 2 3 4.20
7 1 3 1 3.80
8 1 3 2 3.50 Equal Variances Assumed
z v & = i L T S-NK | Waller-Duncan
10 2 1 1 4.20 Bonferroni Tukey
11 2 1 2 4.00 | Sidak | Tukey's-b _| Dunnegtt
12 2 L > 410 | Scheffe Duncan
13 2 2 1 440 .

R-E-G-W-F Hochberg’s GT2 [ T
14 2 2 2 4.20 = =

R-E-G-W-Q [] Gabriel @
15 2 2 3 4.30 -
16 = : : 8 L rEqual Variances Not Assumed
17 2 3 2 3.60

B
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Step 8: Option —

& split-plotsav [Dz

File Edit View Data Transform Analyze DirectMarketing Graphs Ulilities Add-ons Window Help
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Visible: 4 of 4 Variables

_ &8 Univariate: Options X
REP A B YLD | var var var var var
1 1 1 1 4.10| [Estimated Marginal Means | =
2 1 1 2 3.90 | | Eactor(s) and Factor Display Means for.
3 1 1 3 4.00 A'B A
4 1 2 1 4.30. (OVERALL) B
5 1 2 2 410 | [REP Lo
6 1 2 3 420) || rep
7 1 3 1 380 B [# Compare main effects
L L - - 34 Confidence interval adjustment:
9 1 3 3 3.70
LSD(none)
10 2 1 1 420 -
1 2 1 2 400§ -pisplay
12 2 1 3 4 10, v Descriptive statistics ] Homogeneity tests
= 2 2 1 4 40. ¥/ Estimates of effect size | Spread vs. level plot
L 2 2 2 4208 | Observed power | Residual plot
15 2 2 3 4.304 Parameter estimates ] Lack of fit
16 2 3 1 3 90. Contrast coefficient matrix | General estimable function
17 2 3 2 3.60]
18 2 3 3 3.80| Significance level: Confidence intervals are 95.0 %
19 3 1 1 430
20 3 1 2 4.10. ||
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Data View | Variable View

IBM SPSS Statistics Processor is ready ‘

10:03
16-10-2024

A NG N

IN

Step 9: File —Syntax— paste this syntax in open window and run

UNIANOVA YLD BY A B REP
/METHOD=SSTYPE (3)
/INTERCEPT=INCLUDE
/POSTHOC=A REP B (LSD)
/EMMEANS=TABLES (A)
/EMMEANS=TABLES (B)
/EMMEANS=TABLES (A*B)
/CRITERIA=ALPHA (0.05)
/DESIGN=REP A A*REP B A*REP A*B

/TEST A VS REP*A

*Syntax1 - IBM SPSS Statistics Syntax Editor - o X

File Edit View Data Transform Analyze DirectMarketing Graphs Utilittes Add-ons Run Tools Window Help

— T - (=4 o Y (3 [N
SHe M e~ AEHLA B PO 0O » B
UNIANOVA 1 |UNIANOVA YLD BY A B REP
2 IMETHOD=SSTYPE(3)
3 /INTERCEPT=INCLUDE
4 POSTHOC=A REP B(LSD)
5 EMMEA
6 JEMMEAN
7 EMMEANS=TABLES(A'B)
8 CRITERIA=ALPHA(0.05)
9 DESIGN=REP A A'REP B A'REP A'B
10 C|TESTAVS REP*A
1 »
Line Command Information
1 UNIANOVA Atleast one duplicate effect found in the DESIGN subcommand. All duplicate effects will be ignored.
IBM SPSS Statistics Processor is ready In11Col 0 CAP




Output:

Between-Subjects Factors

N
1 9
A 2 0
3 0
1 0
B 2 9
3 0
1 0
REP 2 0
3 9

Tests of Between-Subjects Effects
Dependent Variable: YLD

Source Type III Sum of|df Mean Square |F Sig.
Squares

|Corrected Model |1.879? 14 134 362.286 .000
Intercept 445.707 1 445.707 1203409.000 {.000
REP 223 2 11 301.000 .000
A 1.407 2 .704 1900.000 .000
|Contrast (A) 1.407 2 704 475.000 .000
A * REP .006 4 .001 4.000 027
B 225 2 113 304.000 .000
A * B .017 4 .004 11.500 .000
Error .004 12 .000

Total 447.590 27
|Corrected Total |1.883 26

a. R Squared = .998 (Adjusted R Squared = .995)

Custom Hypothesis Tests

Test Results

Dependent Variable: YLD

Source Sum of Squares |df Mean Square |F Sig.
|Contrast (A)]1.407 2 704 475.000 |.000

Error® .006 4 .001




a. A * REP

Estimated Marginal Means

I.A

Dependent Variable: YLD

A Mean Std. Error [95% Confidence Interval
Lower Bound |Upper Bound

1 4.100 .006 4.086 4.114

2 4.322 .006 4.308 4.336

3 3.767 .006 3.753 3.781

2.B

Dependent Variable: YLD

B Mean Std. Error [95% Confidence Interval

Lower Bound |[Upper Bound

1 4.167 .006 4.153 4.181

2 3.944 .006 3.930 3.958

3 4.078 .006 4.064 4.092

3.A*B

Dependent Variable: YLD

A B Mean Std. Error |95% Confidence Interval

Lower Bound [Upper Bound

1 4.200 011 4.176 4.224

1 2 4.000 011 3.976 4.024
3 4.100 011 4.076 4.124
1 4.400 011 4.376 4.424

2 2 4.233 011 4.209 4.258
3 4.333 011 4.309 4.358
1 3.900 011 3.876 3.924

3 2 3.600 011 3.576 3.624
3 3.800 011 3.776 3.824




Post Hoc Tests
A

Multiple Comparisons

Dependent Variable: YLD

LSD
I(I) A (J)A |[Mean Std. Error [Sig. 95% Confidence Interval
Difference (I-J) Lower Bound |[Upper Bound

2 -2222" .00907 .000 -.2420 -.2025

! 3 3333" .00907 .000 3136 3531

X 1 2222" .00907 .000 2025 2420
3 5556 .00907 .000 .5358 5753
1 -.3333" .00907 .000 -.3531 -.3136

i 2 -.5556" .00907 .000 -.5753 -.5358

Based on observed means.

The error term is Mean Square(Error) = .000.

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

REP

Multiple Comparisons

Dependent Variable: YLD

LSD
I(I) REP (J)REP |Mean Std. Error [Sig. 95% Confidence Interval
Difference (I-J) Lower Bound [Upper Bound

2 -.1000" .00907 .000 -.1198 -.0802

! 3 -.2222" .00907 .000 -.2420 -.2025

X 1 .1000° .00907 .000 .0802 1198
3 -.1222" .00907 .000 -.1420 -.1025
1 2222° .00907 .000 2025 .2420

i 2 12227 .00907 .000 .1025 .1420




Based on observed means.
The error term is Mean Square(Error) = .000.

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets
B
Multiple Comparisons

Dependent Variable: YLD

LSD
I(I) B (J)B [Mean Std. Error [Sig. 95% Confidence Interval
Difference (I-J) Lower Bound [Upper Bound

2 22227 .00907 .000 2025 2420

! 3 .0889° .00907 .000 0691 1087

X 1 -.2222" .00907 .000 -.2420 -.2025
3 -.1333" .00907 .000 -.1531 -.1136
1 -.0889" .00907 .000 -.1087 -.0691

i 2 .1333° .00907 .000 1136 1531

Based on observed means.
The error term is Mean Square(Error) = .000.

*. The mean difference is significant at the 0.05 level.




Do Yourself

Fertilizer Yield
Replication | Irrigation Type (tons/ha)

1 1 1 3
1 1 2 3.2
1 1 3 2.8
1 2 1 3.5
1 2 2 3.6
1 2 3 3.1
1 3 1 4
1 3 2 4.2
1 3 3 3.8
2 1 1 3.1
2 1 2 3.3
2 1 3 2.9
2 2 1 3.6
2 2 2 3.7
2 2 3 3.2
2 3 1 4.1
2 3 2 4.3
2 3 3 3.9
3 1 1 3.2
3 1 2 3.4
3 1 3 3
3 2 1 3.7
3 2 2 3.8
3 2 3 3.3
3 3 1 4.2
3 3 2 4.4
3 3 3 4
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