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Abstract:

Most experimental research uses a single-group or two-group design with
repeated measurements. However, it uses the Wilcoxon test to detect the
significance of differences between the mean ranks of two paired samples as
pairs of individual measurements without checking the assumptions that
must be met before using this test because you are making multiple
comparisons, which Increases the likelihood of announcing a significant
result when you shouldn't (Type | error). The Friedman Test is a
nonparametric alternative to one-way analysis of variance (ANOVA) with
repeated measures. It is used to test differences between groups when the
dependent variable being measured is ordinal. It can also be used for
continuous data that does not meet the assumptions necessary to perform a
one-way analysis of variance (ANOVA) for repeated measures (for example,
data that have identified deviations from normality — i.e. normality of the
distribution). Hence, this article discusses the Friedman Test, the
assumptions on which it is based, and procedures for using it when there is
no need or need to conduct multiple comparisons between pairs of paired
groups. Providing a Bonferroni Adjustment in the case of using the Wilcoxon
test to compare pairs of paired samples in the case of significance of the
Friedman test statistic, in addition to revealing the significance of the
differences between the paired samples using SPSS program procedures for
versions from version 18 until the latest version.

Keywords:

Friedman test, Post-hoc multiple comparisons, Wilcoxon test, Bonferroni
adjustment, Paired or Related samples
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| none classical dance

1 8.00 8.00 7.00
2 7.00 6.00 6.00
3 6.00 8.00 6.00
4 8.00 9.00 7.00
5 5.00 8.00 5.00
6 9.00 7.00 7.00
T 7.00 7.00 7.00
8 8.00 7.00 7.00
9 8.00 6.00 8.00
10 7.00 6.00 6.00
11 7.00 8.00 6.00
12 9.00 9.00 6.00
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i) Caieatl AT ok cm (e oMy 850 YT ) Mead 1M (e L& 7
C}\ﬂ cc\.\.dhd.md\ u\;s}ddacﬂujams O A0 S8 jia cdu\d:\.\uér_)
i aie 51) B _patunal) ol puriall Al Cpanai g (MHES et (A MIHES Gl (e
a0 aladiuly Guly) £SAly (Qlelully (i) daal jall Cy (Aal) Sl 3yl
(Al sLSIL &) o5l s (100 0 e o) el 8 6ol 5 (1S

Ay ) e

Gl sana" (i (e el aldl) JEiudl uaid) oS o ag 12 o2l Y
5 2y (G MO R (e senall” i M gl S "ol
S (o paladY) i dsa s A0S (Bl i gaaal) DS (8 GaladY)
s o ) il ki e (i (8 Gt IS (lf 3 431 58 de pans
J () yaiall) Sl Hlas) 8 a1 il 10 elal Guly cuad 38 () oS5 Ley o JUial)
e iy e DY) Cpanl Ao gaal) Gl cullil e s KA age pund aa g
O5SE  AaY! agihal Cpaad gl 8 5 el e gyl IS 1Y) LA jaa
o gaall ¢ MY eyl Bl B paldld) e ddag el A5V de sanal)
Ut B Y Oy (UaldEY) i (e A yall A58 de ganall (oS5 ()
A LEY) il S Sl SLad) aladin) Wl (Sary (3m) G gaall il
Gaang Y 13 oK1y ¢Aiiall ol VI Al 50 ananal (e ddlide (aladl 45 )il
Sila 3 O Gl g sl) Cutiyiiall (i sanall G G5 @) 55 13 G2l 8Y)
selial" 3 Ad je 8 Jadll 3 ) ey U i e ¢Jituall puaiall (e ganall
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G S JSEN s plalite 55 o o (el s el L A8 2 5 "slE )
Gl S Sl sl aladiuly clind )y Jidas cli€ed Slilaie clEEAY)
e 2 el ddlaa) ) Gl 8 1 e (@aadll (g2 cdalaal) Lalil) e 4 LAY
Sililan] & ddla) 5l daay (358 il e ey Lae celllas ) <l
eV (S ety 3 S Sl Y ALY (sl o) sa) die SPSS gl
by al ) Gl Y 13 @l &5 13) Lalas Y el aay dman dagae SIS
it el Gl 138 5 SPSS ey clibian) aladinly lilily Jlas e (selisid
s Al pall Sl A (e Yy el alladl iy ae daledll ie Cagllall
o Laie A JLEY) U 0 5uS Shis AR o) ) 4dS L ell i i L Llle
Ll poal 81 138 8 eblily Jai Laie Jia @l pay ol e e o5 OS
Qe g5 Gadl iy dpsmd Jo celld (e Qlall da dllin 08 L
DAl e Yd.a sign test 3 LaY) sl Jar i j\ (Jk.ms.o I5ba u.n.d) A
A Y Gl (S Shy

2# Jla

A8 sl jedall Jiud aVT Qi (9 5k alals Al Jlae 8 Gial) aal g
B edall Jiul (8 oL Al o) Caal) aiiey 5 4y 0¥ aladial ) daladl o
1 0 it o agaal Helall VT ands S il (g Canlal iy e yall Ay
DA e gl 4 ny A1 (e SV (g gl () 10 800 ad Cus 10 )
oedall 2T (s s () 5 LAY (5 AT S pe (oS i) (el e sl (5 50 YL
AV e SV (s sl 10 AL Lad Sum <10 G 1 e il o agad
My i 3 €Ll sl AV s CilS 1) Le agd 8 Caald) ey
Ay il oS sSlg HLEAN el s i G ¢ YL AN age gad
:SPSS ekl chiilaa) 2 LAY clel )

O5mS 5Shy 5 i aladiudy @iy Jidas 46 I o) ) gladl) @ll i 53
zoash el & shadl) s2a Aled A5 SPSS el lilian) 8 4y LY i )l
OWEAY) s A s 4 Gl
Legacy Ol yia e gana 2 < dapadll &l galdl o) ja) Sl (a j28 11 Adaada
Db Jeddl SPSS el libas) (4 Dialogs > 2 Related Samples
O Arul s de sane e daladinl oSy Y olal A LaY) Gl G sS Shg
OsnS Shs L el Wyl iy @l aa s SPSS zeali y ciliilian) @il jlaua)
Lﬁ A_UM\ g_i\_wd\ < M)JA‘JLI)J\ &.&\)\.\.&Y\ c\);‘ e\.l;.u.ub MJ\MY\ g_\.uﬂ
elial e 28 J 18 (e Gl jJaad g L;J\, «SPSS zali pn Glilias)
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e gy Dl la g Adlia) Clilias) daijall Ciliall < 4 jial )L il sy
QL yiie Gl 2 < Aol l sall Cila ye 2l ja) o S
2 < Aadl) jlsal) cilag e < 4 sial sl D) @ LEAY) > Julad 548 &3 1
8 JSAlL rdga g LaS odyplal) daildl) A oS e Glile
Analyze > Nonparametric Tests > Legacy Dialogs > 2
Related Samples.

1] Wilcoxon signed-rank testsav [DataSet7] - [BM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs Utliies Add-ons Window Help

= A - Reparts } Ry A (T
ﬁ - L_'J - D;slcnmi\fe Statistics b a ﬂﬁ ﬂ j@ % “e j il L)
29 Pain_Score_Pre Compare Mzans b
Pain_Score_Pre | Pai  GeneralLinearModel b Jr var var var var var
1 Generalized Linear Modelsh
2 Mixed Hodels b
3 Caorrelate }
4 Regression }
5 Loglinear 4
. Classify }
! Dimension Reduction  »
: Scale }
190 NonparamefricTests — * | A gne Sample...
1 EET ’ A Independent Samples ..
12 S "1 Related Samples..
13 e ’ Legacy Dialogs | Echisquare..
" B2 Simulation... =
15 Quality Control > [ inomial..
16 [ roc cure.. il Runs..
7 [ 1-Semple k5.
1 [l 2 Independent Samples...
19 WEIndependentSamples...
2 [i] 2 Relzted Samples...
2 [ K Related Samples
22

SPSS el Sliliaa) (8 4 LY il 0 S Sl Hlial &) 8 8 S5

LAl g ga sh LaS (" jihal) i) Gl BRI ) sal) ge ) gl 2
9
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i Two-Related-5amples Tests ﬂ
TestPairs: -
= Options..

,{IPain_Scure_Pre Pair “u’ariablm |‘u'ariab|e.? | 4 -
Jil Pain_Score_Post 1
¥
=
Test Type
[ Wilcoxon
[] sign
[ McNemar
[:] | Reset || Cancel | Help |

ALY U G S 5Shy g HLEAY A yital) Gl Gl LA™ ) s a0 e 9 JS
J\.m,g]\ ‘slc &L\)..y'v_"mj\ - SPSS C.ab).l Cliliaa) gﬁ

:Test Pairs JLaY) 2190 g ) Ledilad (B o 5 Al @l piial) J&3) 3
Pain_Score_Pre <iaial Jii 1 sy g llbe b
YL DA N Jax aay s J8 AV Gls s Jia ) <Pain_Score_Post
Cropadall IS st (1) rle) li€ey el QL UG e ls | Mgl e
A a3 e U clay jall 8 e JS Bl 5 Cany &8 (2) Sf ¢V
Y &l gin ~Test Type— JLiaY) g 5 dahic L3 Wilcoxon JLidY!

10 JS&D 8 33 g sall il dgiliia A5LE aa
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B Two-Related-Samples Tests n
Test Pairs:
Jll Pain_Score_Pre Pair  |Variablel  |Variable2 -
£l Pain_Score_Post 1 gl Pain_sc.. Jif Pain_sc...
2

3

Test Type
[+l Wilcoxon
[] Sign

[7] Mchemar

@

[ OK ][Easte ][Beset][(:ancel][ Help ]

Dl e Gania el e 3 g gall Sl jall ) il puatiall Jas 10 JS)
SPSS gl (& A )iy i guS Sh g HLEAY "4 yiall Gl ol jlaal”
4332

G laaa Al sl # 5 5 Aal b o) JiuY 4aidl pedl 3 s
LJaY aal s (s st

(5 s (1 a1l radd ST il 55 i e sl gl gy

ol (B e gy Ak Gl paaiall (a5 ety g3 el agnd) ) Ak
(S Shaall

DAL Waaaad (o) patial clely )l g ddag Cilplaan) Ll & 5 i€ 1)) 4

Descriptive JWaY) 2 0 A 4dle aag LA L) G

2ast Uyl liSay Statistics Clibaal) — dahic AQuartiles 5 asll

83 g sall Sl Agliia AiLS ae oY) Sl gitinn 33 il 2l ae Jalaill 488
11 Jsall
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= Two-Related-Samples: ... H

Statistics

Missing Values
@ Exclude cases test-by-test

@) Exclude cases listwise

[Continue][ Cancel ][ Help ]

DRI ) e Gana "ol Y1 5 "Ehea " Clelany) aaai 11 JSA
O ylia ) (pilast ye Giie] () guS Sh
M ylaall i)

o] Gse 5 e i1 6
r LAY Gl ¢ gmS g8l g JLEAY SPSS el bailuas) il i
Output Viewer gl sill 4galy 8 Jslaall (e 2ac £LaL SPSS Cililiasa) o &
38 Ao 3 )i candl) 138 * .NPar Tests 4 yial 5L DU @l HLEAY) o) sle s
DL sla) v lede Juand 3 il i) agh e eliselual ZEN Jlaal
(iUl Ao 4 LEY) il (G guS 5Sh
ddia gl) Cilglanl) Jgan
a8 i A ISl g Descriptive Statistics 4t sl Clilaasy) Jsan
Caad 1) Gl AalAll Gl priell Ay g 4dia g Glilas) (LLSPSS Statistics
IR N ek u‘ﬁ d}daj\ Jaa )@.ia:\ u.‘ﬁ GQ\JL;AJ\ 5da LAt ?s.\ ?j \A\ Q\JL:\;J\ oA Masty
YL 33 el de 5 J8 AV il ) Ciia gl Jsaadl 138 223l aladiin @liSay
Alasinl dlle cany 4il ma el ed o iel Jb Y 15l Cueadiin) Gl 15k
lebaall ol 5 Jsas T2 599 oo sanal) UK Caia ol cibie L )Y il slas

Gl O suS Shg Hlid) Qe paie JSI "iia sl Cililaa 1" 5 Jsas
SPSS zali_n (4 4 LaY!

Descriptive Statistics
FPercentiles
il Mean Std. Deviation | Minimum | Maximum 25th A0th (Median) 7ath
Pain_Seore_Pre 25 | 54400 1.78138 2.00 8.00 4.0000 4.0000 B.5000
Fain_Score_Paost 25 | 1600 1.57268 2.00 8.00 4.0000 4.0000 g.0000
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i Jga

Lalss (g 45 )aall Jsa alaia B3 il ULl ey Ranks il Jsas 8
i€ & lie 11 ¢ Jaall il e O iS5, (53m) a3 5 (1) J 1Y)
O el may zhall amy &5 jlae YL a6l U8 23l 8 e oll ds sl
Aa 0 A o sl g a) S Jlie 100 e axy e all da 5o (S jLie 4 )
22U 028 6 Jgan zman g s agaal 1Y

Ml (leal” 5 "alatiall™ Mdulag¥) i I MApdall co " axe 6 Jsas
SPSS gl (& A WY il S Sy iy

Ranks
M Mean Rank | Sum of Ranks
Fain_Score_Fost- MHegative Ranks 114 a.00 a8.00
Fain_Score_Fre Positive Ranks 4b 8.00 32.00
Ties 10%
Total 25

a. Pain_Score_Post = Pain_Score_Pre

h. Pain_Score_Post = Pain_Score_Pre

¢. Pain_Score_Paost= Pain_Score_Fre

LAY Clelaa) Jgaa

o2 S 13) Lo CLES) WiSay ¢ el JLERY) clslian) Jgan and JUA (a
dlan) AV (63 58 ) ale S8 cal WL A I 20l Caay el sl
"Asymp. Sig. bkl Gl AVA (5 sl Al e S (ad ?h” SHENgRIP:
GRS p AYA (6 glue dad 8 038 0,071 Al sda A a5 ¢(2-tailed)"
s Z sbas) ahasiuly 4 WY GO S Shg sl AVa 58 o
LYY (sl s 7 4ed 7 g2

[Asymp. Sig. (2-tailed)" bkl YAl (5 giue s 7" Aad 7 J g2
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Test Statistics”

Pain_Score_
Post-
Pain_Score_
Fre

z -1.8074
Asymp. Sig. (2-tailed) NIFA|

a. Based on positive ranks.

h. Wilcoxon Signed Ranks Test
r LYY G g pauS oSl g LA ) g3 g R

r AU il e Al jall gl G e of WSy A8l bl e ol

:eLC dS.;Iu

4 53 5aYL D350 3l 3l o LYY il G S Sl sl el
380 ol jedall Jand 2¥T 8 Giliaa) Y13 1 uas Ghany ol Ge sand (45 50 ¢ gl

odayy 23l Ji8 5,0 &Y Cila 5o Jasu s QS cadl Sl & (= 0.071

sobaty 3 LEAY dad) Sadetial) il )

O Al ol Y WY il oS Sl laa) alaadul o5 24 Jadl G
S o Sl A el e senall LAl (g £33 IS Qi o sie
0.05 CSdls ia_idall AVAl (5 e dansy AVl (5 el (5 i 50 Jpand aladil
SPSS abin aladiuly Jal o) ja) llia 5 (Aaiisall Cle sanall) il 2xe e
A e Gley 8 JLial el ja) amy i Gl gie (g (350l AV e Cadsll
: AU ¢SPSS zali 8 Adai yal) sl < Ay el b SU) ) JLGAY) ¢ ja) sl
Analyze > Nonparametric Tests > Related Samples
:3# Jua
B Gl o Gall Ay e assll 1# JUa) clily i aadil
Op Al 3y fogm g dlla b lanyji sl aladiuly (ddas el Cle saall)
1 JSall iy Ul 038 5 (35,8l 038 aa 53 45 il Cile sanall 72531 (0
Soas Al b Gy Mliise da g Y Alla 8 Gl Lede Ll
iy Al & aall agall Jiiad ") ) s e dga " Al il g " SIS
ULl 032 5 i sall Al (e Adlisal) L3N &) Y ) 130l 5 sadl xic ol j3YI
;L";l:dts il 1 AL el LS
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I none || classical || dance ||
1 8.00 8.00 7.00
7.00 6.00 6.00
6.00 8.00 6.00
8.00 9.00 7.00
5.00 8.00 5.00
6 9.00 7.00 7.00
7.00 7.00 7.00
8.00 7.00 7.00
s | 8.00 6.00 8.00
7.00 6.00 6.00
7.00 8.00 6.00
9.00 9.00 6.00
T —

dasi jall Gle sanall i )l Gillas glal saawiall U HlEall 5 Glany 8 HLEA) o) ja) o5
AUl ol gadll 3
12 JS& dada gy o2 AN gl add Al <l JLEAY) aladial L1

Analyze > Nonparametric Tests > Related Samples

@ Post Hoc Friedman Test.sav [DataSetD] - IBM SPSS Statistics Data Editor
Eile  Edit View Data Transform  Analyze Graphs  Utilities Extensions  Window  Help

% O Reports 3 = Al
. H (= g = ~3 : @
e — Descriptive Statistics 3 IJ]'@
| | Bayesian Statistics 3
| oMl none " ol classical || Tables o || var || var ||
1 8.00 .00 Compare Means b
7.00 6.00 General Linear Model 3
3 6.00 8.00 Generalized Linear Models 3
- 6.00 300 | yixed Models 3
5.00 8.00 Correlate b
6 9.00 7.00 Regression 3
7 7.00 7.00 )
Loglinear 3
8 8.00 7.00
Neural Metworks 3
B
Classify 3
10 7.00 6.00
7 700 8.00 Dimension Reduction 3
}
o0 sm| S
13 Monparametric Tests + A One Sample...
14 Forecasling b J\ Independent Samples...
i »
15 EOE A Related Samples...
Multiple R [ 4
LD REEIIRE Legacy Dialogs 2
17 EZ Missina Value Analvsis .. T
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P TRNERE IR

i sanal A jia) JLB) < LI 13 JSAN gl gilud) 61 aY) e sl 2

LAS) gf i yha

tr\ Nenparametric Tests: Two or More Related Samples

Identifies differences between two or more related fields using one or more nonparametric tests. Nonparametric tests do not assume your
data follow the normal distribution.

What is your objective?
Each objective corresponds to a distinct default configuration on the Settings Tab that you can further customize, if desired.

@ Automatically compare observed data to hypothesized

© Customize analysis

Description
Automatically compare observed data to hypothesized data using McMemar's Test, Cochran's Q, Wilcoxon Matched-Pair Signed-Rank,
or Friedman’s 2-Way ANOVA by Ranks. The test chosen varies based on your data

(3 ) s ) s () @)

Debas STl o e (il A el L) I LEAY) ) s a0 13 S
e 5aa L)) il A ) L) J sl o LS Alay) s 9o Le ) s
Automatically compare observed data to 4=a_yidall <ULl
Customize analysis gaadl 34l i hypothesized data
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t-\ Nonparametric Tests: Two or More Related Samples K

Objective| Fields | Settings

|dentifies differences between two or more related fields using one or more nonparametric tests. Monparametric tests do not assume your
data follow the narmal distribution.

What is your objective?

Each objective corresponds to a distinct default configuration on the Settings Tab that you can further customize, if desired.

@E.Agtomaﬂcally compare observed data to hypothesized?

© Customize analysis

Description

Automatically compare observed data to hypothesized data using McNemars Test, Cochran's Q, Wilcoxon Matched-Pair Signed-Rank,
or Friedman’s 2-Way ANOVA by Ranks. The testchosen varies based on your data.

[P Run][ Paste ][ Rezet ][ Cancel ][Q Help]

ST gl ot e (yie ganal Ay yial HLOUI Cl A 13 JKA

L saaliall ULl AV A i L) Caaells lahs Lad 13 JSEN Jad
_()A.AAM. (L‘JA.I.. “ji:\.m‘).\s.cj\
Automatically compare observed data to Js¥ _Laddd 4.l
saaliall ) 83 gaa yall lilnll 43 jlaay Wilals SPSS @uﬁ e)m :hypothesized
OIS Q sl cMcNemar JlerSle [lidl aladiuly dajidddl clibuly
Wilcoxon Matched- 4 LY i)l #153Y GsuSsShs 5l «Cochran's Q
Friedman's 2-Way glex al olad¥) AU bl Jidss ) «Pair Signed-Rank
Al e 2l jlisadl HlsaV) caling g i)l cas ANOVA

aSaill Gavadall Jdaill &l x5y 1Customize analysis (SN JLEAN dadlly
8 58 giall (s AY) i LAY Ll a5 W sha) & Al Gl LEaY) 8 sl
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el palaill JEa) s "Setting cllae Y slewall cysill ddle
-xu s Uil Sign test s)WY) JLisl s Marginal Homogeneity test
Kendall's JaiS &8¢ Jalaa o) WS (el Hodges-Lehmann (legd
Layf lie ey coefficient of concordance

e 81 5 ol e 3ol A pall lipell &y ) ) il LEAY) saa
oa Y 4 el HLOU) @l LY e STl aal s aladiiuly das jell ¥
(el il i elilily of & _yial JLSU il s )
i) @ e

&4 Ot JST sl Gl 0 )80 Al Cpme g gase e Jas JS (3815
Aallady (alati Al 5 Jalat Sy ¢ Ul Jaow e bl e gana A dbiadio J s
o513 Adagi yall il <l Ay yial LU Cul HLEAYT aladinly 31l aUsil) dlas
AUaill 3 sl Jie Ylaae (8 4l A5 g Aadatie Ol 8 e jadd JS 55 el
MRS a5l AUl a3l s ecnall ()35 5 ¢ SRl
reliy pass 3
Ay alaain¥) Aaild LSl g daliaal) HLiay) clalac) aaaty Calaa¥) @l mans

D) Cangl) 13a galay Auda yidal) culibidly LAY 53 gua pall cililud) 45 l8a

u‘_).ﬁajs )Lf.i&‘j cuz\h; J:p;:\ e :\_U:\SM QL!LLM Q_Ar' McNemar's Test JLA.\SLA
S Shg JUR) g ecalia (e HAST aaas die 4 gl el Je Cochran's Q Q
DLES) 5 elia a3 die b patall UL e Al 4, L3y ol z)s Y
O AS) paad vie 3 jaiuall Skl Gl cavs ANOVA olad¥) (AU (lesy b

s

sl ddle A Gy LAY Glblae) daad 5 ladie | gaadiall Juladll
BaY caad 13) GEl slac ) 1aa paas A Al Jaay LAl 13a aas "Clalac Y

G5 Y A "lae YT Cy sl Aadle 853 s sall LAY e <yt o) jaly
Ll 22l Gaagdl xa

(6 siae Cn Lgliad Yol 20 cdiliae (il il giae <l OVl 3aa3 2ic
SRR B o Je A gaae IS o oaliall HLEAY) (galat a1y &5 Ll
Alaia Jséa 3 Cnan g el CangS Galali i jiaal) bl 33 gea el culilal) 45 jlia
Dbia) Gkl 2 o8 el Jsiall o Gleyy 8 LA Gaadal sl e Glis
Ao Jsiall Je lal
14 Jsdl) A WS Fields Jsdadl JLadl a3 4
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+\,|-\ Monparametric Tests: Two or More Related Samples X

Objective Fields| Seftings

® Use predefined roles

-
. 'I‘ Select only 2 test fields to run 2 related sample tests.
© Use custom field assignments p

Fields: TestFields:

Sort: ‘None = ‘E
,{I none
,{I classical
,{I dance

[l
%

(3 Fur) e ) st o) 1

Lelis 5 ¢ddadi yall e senall o cluldl) e Jai ) Jsiad) Capa 53 14 JSA
DAY Jsds a pe

dalal) Caus - Lpany 51 LIS Jsiall o3 J8 %y (5 ) sad) a el 138 DA (4
I A U A s Adiaall Ll e A LAY U sia s e ) - Jidasl
s e d9a g Alla 5 cnone Lﬁ).éj\ ;mi&yaﬁjem 3\.}\.;‘;5&).14]\ 2gall
LS ¢ ) ol dance dadl y i ga 3 ga 5 A sl 5 cclassical LSS
15 Jsall
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"Q-\ Monparametric Tests: Two or More Related 5amples X

Objective | Fields | Settings

© Use predefined roles

-
_ 1 Selectonly 2 test fields to run 2 related sample tests.
® Use custom field assignments L

Fields: Test Fields:

Ml 4l none
,{I classical
,{I dance

[P Run][ Paste ][ Reset ][ Cancel ][9 Help]
DLEAY) Bsis ao pe ) Jsal) 2100 15 JSS
il Lﬁﬁ\ DWEAY) aaad a5 dua (Setting @ldlasy) L) AN ey g_":l:a )
zoasas el sl A 5 sl dand ClS 1Y) Lo clilll ¢ 65 e ol daladii
S gl e i gane Alla 8 Adlidall Gl HLAY) 16 JSA
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ﬁ-\ Nonparametric Tests: Two or More Related Samples X

Objecive Fields | Settings

Select an item:

Choose Tests © Automatically choose the tests based on the data

Test Options ® Customize tests

User-Missing Values Testfor Change in Binary Data Compare Median Difference to Hypothesized
[7] McNemar's test (2 samples) [7] Signtest (2 samples)

[] wilcoxon matched-pair signed-rank (2 samples)

Estimate Confidence Interval

dé

[7] Cochran's @ (k samples) B
[7] Hodges-Lehmann (2 samples)

Quantify Associations

. dlé

[7] Kendall's coefficient of concordance (k samples)

-

Test for Change in Mulinomial Data Compare Distributions

d

[7] Marginal Homogeneity test (2 samples)

dé

[ Friedman's 2-way ANOVA by ranks (k samples)

Multiple comparisons: [All pairwise

(> Run) | paste || Reset [ Cancel | @ el
A0 Ll Jall Wl a5 ecanliall LERY) 3n JN& (pe o3 16 (S
Gle ganall (o 22al Glady 8 LA addiiin UL (4 i Gile gana) Sluld
K Samples 4asi i
LS cddasi yall ol ddasi yall Cile sanall JIaus) 380 5l Jalae Jliia) oS LS
18 < s
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@ Nonparametric Tests: Two or Mare Related Samples X

Objective Fields | Seftings

Selectanitem:

Choose Tests Automatically choose the tests based on the data

Test Options ® Customize tests

User-Missing Valuss Testfor Change in Binary Data 8 d Compare Median Difference to Hypothesized d&

[] McNemar's test (2 samples) [] Signtest (2 samples)

[] Wilcoxon matched-pair signed-rank (2 samples)

Estimate Confidence Interval

[] Cochran's @ (k samples)
[] Hodges-Lehmann (2 samples)
Quantify Associations
[ Kendall's coefficient of concordance (k samples)
Muttiple comparisons: |All painwise A
Testfor Change in Multinomial Data Compare Distributions

i i 14

[ Friedman's 2-way ANOVA by ranks (k samples)

Multiple comparisons: All painwise hd

[] Warginal Homogeneity test (2 samples)

[ Run || paste || Reset || cancel |( @ Heip]

Hlad) G5 eddasi jall Cile ganall (380 gl JIai€ Jalaa sl 18 JSA
B el g A il UL lalie Les 5 cddasi yall Cile ganall jlayy
e s sind el il jlaall Alaie dailE aa 8 AN JS cae Jaud TaaY

e None
o All pairwise
e Stepwise step-down

e 4 il Cle gaaall #1551 IS 4 aall Al Pairwise JLial &5 3
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R i 5 e s

Cillaa gial Badaial) il 8all aa Adagi jal) Cile ganall Loty @ LA o) ) il o8
rddags jall cile ganall

Ol B LAY SPSS @uﬁcs\ﬁﬁm ) e drall aa

adasi jall Gle ganall Gy Gllaw gial Baaatall il Hliall aa ddasi jall Cile ganall

s Sulls
Hypothesis Test Summary
Mull Hypothesis Test Sig. Decision
Related-
Eam les . )
i - riedman's eject the
1 Toe detibuons ofnone, classial Tuoey - ozz
' Analysis of hypothesis.
\ariance by
Ranks
Asymptotic significances are displayed. The significance level is .05

g oall il jlidl asle 19 Jsil)
Sladsd Jid) aladiuly (g oiall (sl LAY Ladle 19 JSEN ma
Les ¢0.05 o S8 025 0.022 AV (5 sine dad il Cua (i yall Clisall
Liban) 03 3558 an g 4y ol (m ll J 5 5 (5 sl mJall by ) iy
biaally dhad jll Gle ganddl Glajo i) Glasgie G0 0.05 > s 5iuse die
SPSS gl n s e dgaly 8 Jlan b Lid) il J5¥) Caall e o
20 JSaN 3 LS HLaay) 13 Cilelany dgluai Agal 5 a0 i
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Related-Samples Friedman's Two-Way Analysis of Variance by Ranks
none classical dance

Mean Rank=2.38 Mean Rank= 217 Mean Rank=1.46
T T T T

I T T T T T 1 T T T T T T T T
0o 10 20 30 40 50 6000 10 20 30 40 50 6000 10 20 30 40 50 60

Huey

I 44

Frequency Frequency Frequency
Total N 12
Test Statistic 7.600
Degrees of Freedom 2
Asymptotic Sig. (2-sided test) 022

View: |Related Samples Test View v| Test: |Fr\edman v| Field(s): |n0ne,classical,dance(‘l’esH}'|

e s LA Cilebiaa) Jualds 20 Jsill
2 da cla,il 7,600 Glen p JLid) slas) dad ) 20 JSEN e el
(s siase 2ic Ay (a5 ¢(2=1-3) Adadi jall Do ganall 2ac e 2al 7l (e Aails
Joadll a8l J s 5 (s oheall a Al ) oy a3 (305 .0.05 > (025 ¢0.022 AV
sl o LS
3aalie Jadii 4 5 (View L& il HLia) aaie JSAN Jiul oy il )kl
AUl LaaY) il s
Related Samples Test 4dagi jall cile seaall jlLia) &) 5 saalie (1
View
Categorical Field Information 4 sl cile gaaall Cilaglaa (2
Pairwise Comparisons 4 s )l <l jladl (3
zi sl Gl jelain cPairwise Comparisons 4 s 3l <l il sl o8
21 JRal 8 LS Al
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Pairwise Comparisons

dancy
1.46

Each node shows the sample average rank.

Test =~ Std. = Std. Test o & 5o &
<O o Statistic” Error ~ Statistic S

dance-classical 708 408 1.735 083 248
dance-none 917 A08 2245 025 074
classical-none 208 408 510 610 1.000

Each row tests the null hypathesis that the Sample 1 and Sample 2
distributions are the same.

AsEmptutic significances (2-sided tests) are displayed. The significance level
is .05.

Significance values have been adjusted by the Bonferroni correction for

rariltinla tacte

View [PaipwiseCompanisons > | Test [Friedman ™| Fiela(s) none, cassical, dance(Test1) ~ | [Rma] |
Dhis) Clelian) g dadi jall Cile ganall (i) Gl gial (Sl diiadll 21 JS
L il Cle ganall 7155 G B2l g;\L"sJLLd\

Cle saaall il o gial bl Jiaill (55le 1o 21 JSAN dady

pae Ala b gyl ol & jaal) agall 1.175¢2.17.5¢2.38 1 b 5 Sl Aasi yall
ol o 5ol Lal i il e dail ) (B g0 o5 4SS s 50 o S50 253 g
e sanall oz 50 IS ) o sie (e 3_AN ATV sl ileliaa) Jadod (S
Std. s beall Uadlls Test Statistic JLiaY) sbas) dad & 5 EOE ddas jall
daf daud il a9 Std. Test Statistic 4beall JLEAY) clas) dad 5 Error
A ¢Sig. csmaall AVAl (5 siune Sl b (g jbirall Laall e L suia slas)

Bonferroni ssosis massai e cly Adj. Sig. Jasall AVl (5 sise
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e Sig. csmnall AVl (g giue Aol #l g 5 320a%l U Wl correction
Gl 138 3 Cle gena 3 A ¢adar yall Cle sanall 2ac
2 9 3

S dgal sal 43 ,lS Bonferroni Correction (s i s g ipaay
a5 G ¢ Juadil (e o o el 138 sl Allall o8 J 5l csaaniall <l i)
Bonferroni inequalities (suisn Clilial Lealadiny 44 Hhall o8 dieus
Ol gl U e 488 <l 58 ) 48kl e ) 581 o35 (Bonferroni, 1936)
(Dunn, 1961, pp. 52-64) Olive Jean Dunn )

dlaial Gl 13 4 sl A jall (b ) e dban ) Clica jaill JLial) aaiay
Cilaa i L) a3 13) 5 Liaddie Ay jiuall il jall Qb 853 em pall i) 2 5a g
daa 8l b Jlaal ay Julbg ool s daaDle Jlaal ooy aaetia
(Mittelnammer, (Js¥) g5l (e Uad Q)] ) momaa s S0 4y il
Judge & Miller, 2000, pp. 73-74)

Baa e daa b S JLia) Gk e 3ol 03 (g gl g sl (ya say
Gl il aae g8 a5 gllaall alal) Wl (5 gine sa Wl G ¢a /11 AV (5 giue 2ic
A 820 = o JLEAY) a8 4 il CilS 1Y) (JEal) Juw e (Miller, 1966)
e A B JS it g il g gosaald (3 <0.05 = Wl gtlaall Ll Jalas ae
A8 @l yi el vie (Jiallis <0.0025= 20 / 0.05 = Wl Y2 (5 s 2ic Baa
Boalall L jelat saastia
sl yilall Clua il
ple JSy dlagi yall Cile ganall (0 (35l AY0 (e CRlST lan ji LA 55 2e
Dbial aladin) dlls 8 4 iRl e senall 7551 G A8 sl U jladl
il 5y sn Jadad aladiinl g (iU saredall U ladl sl i o suS S
ne e 0.05 oSy o sall AV (6 giue dendy sl AV (g glse
Cle sanall Z1s3 Gm @l AVS e @ISH & ey ddadi el Cle ganall

ool Lo a1 (S il
poty Al Cilial Y ladnl e @8 aay Glen i LAY falil) aladtal (1
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ZVsol Om Gl AV e adSl eSSl sl aladia) e a2
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st ge smS Sl ) st o3 Yl gl p sl ) esalll
(o sitall AV (5 gle maaaall 5 i
LM saaeidl i jlaally ddagyall Cile sesall Gley b LA aladiul 3
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