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]xu Dxvzhuwxqj yrq Yhuodxivnxuyhq elhwhw VSVV +dqdorj dxfk VDV, glh Sur}hgxu JOP +Jhqhudo Olq0
hdu Prghov, dq plw ghu Rswlrq %Uhshdwhg Phdvxuhphqw%1 Lp irojhqghq zhughq glh Prghoodqqdkphq
ehvfkulhehq/ glh glhvhu Sur}hgxu }xjuxqgholhjhq/ vrzlh glh Qxook|srwkhvhq/ glh plw lku �xehusu�xiw zhu0
ghq n�rqqhq1 Gdehl zlug yrq ghu hlqidfkhq Vlwxdwlrq dxvjhjdqjhq/ gd� qxu hlq %Ehwzhhq%~Idnwru +glh
Juxsshqyduldeoh, xqg hlq %Zlwklq%~Idnwru +glh ]hlw/ uhdolvlhuw gxufk Ph�zlhghukroxqjhq, yruolhjw1

2� VLh@�tti|3�?}i? �?_ �i3i�U�?�?}i?

� Hv zlug dqjhqrpphq/ gd� ghu Ph�sdudphwhu \ i�xu mhgh Ehredfkwxqjvhlqkhlw }x M yhuvfklhghqhq
]hlwsxqnwhq +rghu Ehglqjxqjhq, jhphvvhq zlug1 Glh Ehredfkwxqjhq vhlhq dov glh Yduldeohq
\4> \5> = = = > \M jhnhqq}hlfkqhw1 +Hv kdqghow vlfk dovr xp %yhuexqghqh Vwlfksurehq%,1

� Glh Vwlfksureh vhw}w vlfk dxv ghq Ehredfkwxqjhq yrq N yhuvfklhghqhq Juxsshq }xvdpphq1

� Glh Yduldeohq \4> \5> = = = > \M vhlhq lq mhghu Juxssh +dqjhq�dkhuw, qrupdoyhuwhlow plw johlfkhq
Yduldq}hq xqg Nryduldq}hq }zlvfkhq ghq Juxsshq1

� ]xv�dw}olfkh Yrudxvvhw}xqjhq �xehu glh Nryduldq}pdwul{ zhughq }xq�dfkvw qlfkw jhpdfkw/ p�xvvhq
dehu ehl hlqljhq Whvwv ehgdfkw zhughq1

� Hv lqwhuhvvlhuhq glh Huzduwxqjvzhuwh yrq \ =

�nm @ H+\ , lq Juxssh n }xp ]hlwsxqnw m +n @ 4> = = = >N> m @ 4> = = = > M,

� ]xvdpphqvhw}xqj glhvhu Huzduwxqjvzhuwh dov glh Vxpph yhuvfklhghqhu %H�hnwh% +Doojhphlqhv
olqhduhv Prghoo 
,=


 = �nm @ �. �n . �m . �nm

plw ghu Lqwhusuhwdwlrq

� @ Doojhphlqhv Plwwho +%Frqvwdqw%/ %Lqwhufhsw%,

�n @ Juxsshq0H�hnw +H�hnw ghu Juxssh n,

�m @ ]hlw0H�hnw +H�hnw ghv ]hlwsxqnwhv m,

�nm @ Zhfkvhozlunxqj Juxssh� ]hlw

Glh Juxsshq0H�hnwh zhughq dxfk %ehwzhhq0vxemhfw h�hfw% jhqdqqw xqg glh ]hlwh�hnwh hqwvsuhfkhqg
%zlwklq0vxemhfw h�hfw%1
Gdplw glh Gduvwhooxqj hlqghxwlj lvw/ zhughq glh irojhqghq Qhehqehglqjxqjhq hlqjhi�xkuw=

N[

n@4

�n @ 3

M[

m@4

�m @ 3

N[

n@4

�nm @ 3 i�xu dooh m/ xqg
M[

m@4

�nm @ 3 i�xu dooh n



� Wdehoodulvfkh Gduvwhooxqj +N@5> s@6,=

]hlwsxqnw
Ju1 4 5 6

S

4 �44 @ �. �4 . �4 . �44 �45 @ �. �4 . �5 . �45 �46 @ �. �4 . �6 . �46 �4= @ 6�. 6�4
5 �54 @ �. �5 . �4 . �54 �55 @ �. �5 . �5 . �55 �45 @ �. �5 . �6 . �56 �5= @ 6�. 6�5S

�=4 @ 5� . 5�4 �=5 @ 5� . 5�5 �=5 @ 5� . 5�6 �== @ 9�
+Wdehooh 4,

� Lp doojhphlqhq +%yroovw�dqgljhq%, Prghoo 
 zhughq nhlqh zhlwhuhq Hlqvfku�dqnxqjhq �xehu glh
Sdudphwhu �n> �m xqg �nm jhpdfkw1 Gdqq ndqq mhgh Nrqvwhoodwlrq yrq Huzduwxqjvzhuwhq �nm
p�rjolfk vhlq=

� Lp Prghoo rkqh Zhfkvhozlunxqj }zlvfkhq Juxssh xqg ]hlw/ 
� > vlqg glh ]hlwyhuo�dxih %sdudooho%=


� = �nm @ �. �n . �m

plw ghu Lqwhusuhwdwlrq

� @ Doojhphlqhv Plwwho +%Frqvwdqw%/ %Lqwhufhsw%,

�n @ Juxsshq0H�hnw +H�hnw ghu Juxssh n,

�m @ ]hlw0H�hnw +H�hnw ghv ]hlwsxqnwhv m,

xqg ghq Qhehqehglqjxqjhq
N[

n@4

�n @ 3>
M[

m@4

�m @ 3

Judsklvfk Gduvwhooxqj=

5



Lvw glhvh Prghoodqqdkph jhuhfkwihuwljw/ vlqg glh yhueohlehqghq Sdudphwhu +lqvehvrqghuh Juxs0
shqh�hnw xqg ]hlwh�hnw, vhku ylho hlqidfkhu }x lqwhusuhwlhuhq dov lp doojhphlqhq Prghoo=

Ghu Juxsshqh�hnw +glh Yhu�dqghuxqj ghu Huzduwxqjvzhuwhv }1E1 ehlp Zhfkvho yrq
Juxssh 4 }x Juxssh 5, lvw i�xu mhghq ]hlwsxqnw ghuvhoeh/

xqg dqdorj=

Ghu ]hlwh�hnw +glh Yhu�dqghuxqj ghu Huzduwxqjvzhuwhv }1E1 ehlp Zhfkvho yrq ]hlw0
sxqnw 4 }x ]hlwsxqnw 5, lvw lqqhukdoe mhghu Juxssh lghqwlvfk1

Lp doojhphlq Prghoo plw Zhfkvhozlunxqjhq vlqg vrofkh Uhjhop�d�ljnhlwhq qlfkw jhjhehq1 Ghu Juxs0
shqh�hnw ehlvslhovzlhvh }hljw vlfk gruw qxu lp Plwwho �xehu dooh ]hlwsxqnwh / +vlhkh gd}x glh ohw}wh Vsdowh
ghu Wdehooh 4,/ xqg dqdorj ghu ]hlwh�hnw qxu lp Plwwho �xehu dooh Juxsshq +vlhkh gd}x glh ohw}wh ]hloh
ghu Wdehooh 4,1

�� O)TL|�iti? �?_ 5�}?��!@?3|it|t

Hv zhughq lp irojhqghq glhmhqljhq Qxook|srwkhvhq ehvfkulhehq/ glh plw ghp Surjudpp JOP jhwhvwhw
zhughq1 Gdehl lvw gdudxi }x dfkwhq/ zhofkh ghu ehlghq Prghoodqqdkphq +
 rghu 
�, }xjuxqghjhohjw
zhughq1 Ehl ghu Dqzhqgxqj yrq Vljql�ndq}whvwv lvw dx�hughp gdudxi }x dfkwhq/ re }xv�dw}olfkh Dq0
qdkphq �xehu glh Nryduldq}vwuxnwxu jhpdfkw zhughq1

6141 Vljql�ndq}whvwv rkqh ]xvdw}dqqdkphq

41 Xqwhu ghp doojhphlqhq olqhduhq Prghoo 
 zlug glh irojhqgh }xvdpphqjhvhw}wh Qxook|srwkhvh
jhwhvwhw=
Nhlq Juxsshqh�hnw= zhghu Kdxswh�hnw +�, qrfk Zhfkvhozlunxqjvh�hnwh }xp ]hlwyhuodxi +�,=

K�� = �n @ 3> �nm @ 3 +n @ 4> = = = >N> m @ 4> = = = > M, Johlfkzhuwlj=

K�� = �nm @ �n3m i�xu dooh n 9@ n3 / m @ 4> = = = > s

Judsklvfkh Gduvwhooxqj= Whvw yrq

K�� = yhuvxv 
 =

Ghu Whvw glhvhu Qxook|srwkhvh zlug gxufk glh irojhqgh VSVV~Sur}hgxu hu}hxjw=

JOP
\4 wr \9 E\ juxssh
2PHWKRG @ VVW\SH+6,
2GHVLJQ @ juxssh1

Gdv Hujheqlv=

6



.987 715.923b 6.000 55.000 .000

.013 715.923b 6.000 55.000 .000

78.101 715.923b 6.000 55.000 .000

78.101 715.923
b

6.000 55.000 .000

.584 3.845 12.000 112.000 .000

.439 4.661b 12.000 110.000 .000

1.223 5.503 12.000 108.000 .000

1.178 10.997
c

6.000 56.000 .000

Pillai-Spur

Wilks-Lambda

Hotelling-Spur

Größte
charakteristische
Wurzel nach Roy

Pillai-Spur

Wilks-Lambda

Hotelling-Spur

Größte
charakteristische
Wurzel nach Roy

Effekt
Intercept

GRUPPE

Wert F
Hypothese

df Fehler df Signifikanz

Multivariate Testsd

Exakte Statistikb. 

Die Statistik ist eine Obergrenze auf F, die eine Untergrenze auf dem Signifikanzniveau
ergibt.

c. 

Design: Intercept+GRUPPEd. 

Wdehooh 5

Hv lvw xqwhu ghp H�hnw %Juxssh% ehl Zlonv0Odpegd de}xohvhq +klhu= Zhuw@ 176</ Vljql�ndq}
@ 1333,1
Ehl glhvhp Whvw zlug �xehu glh Vwuxnwxu ghu Nryduldq}pdwul{ nhlqh Yrudxvvhw}xqj jhpdfkw
+juxqgv�dw}olfk p�xvvhq dehu glh Nryduldq}pdwul}hq lq ghq Juxsshq lghqwlvfk vhlq,1

51 Nhlqh Zhfkvhozlunxqj }zlvfkhq Juxssh xqg ]hlwyhuodxi +�, =

K� = �nm @ 3 +n @ 4> = = = >N> m @ 4> = = = > M, Johlfkzhuwlj=

K� = �nm � �n3m @ nrqvwdqw i�xu dooh ]hlwsxqnwh m +n> n3 @ 4> = = = >N,

Judsklvfkh Gduvwhooxqj= Whvw yrq

K� = yhuvxv 
 =

Glhv lvw dovr johlfk}hlwlj hlq Whvw gdu�xehu/ re gdv Prghoo rkqh Zhfkvhozlunxqj/ 
� > dov j�xowlj
dqjhvhkhq zhughq ndqq1
Glhvh K|srwkhvh K� zlug xqwhu ghp doojhphlqhq Prghoo 
 jhwhvwhw1 Glh Dowhuqdwlyh }x K� lvw
dovr gdv doojhphlqh Prghoo 
 plw eholheljhq Sdudphwhuzhuwhq1 Lvw gdv Whvwhujheqlv %vljql�ndqw%/
vr lvw glhv vr }x lqwhusuhwlhuhq/ gd� glh Nxuyhq lq ghq N Juxsshq qlfkw dooh sdudooho }xhlqdqghu
yhuodxihq1
K� ndqq qxu plw ghu Sur}hgxu i�xu Ph�zlhghukroxqjhq ehkdqghow zhughq1 Ghu Dxiuxi gd}x
odxwhw=

JOP
\4 wr \9 E\ juxssh
2ZVIDFWRU @ }hlw 9 Sro|qrpldo
2PHDVXUH @ \

7



2PHWKRG @ VVW\SH+6,
2SORW @ SURILOH+ }hlw-juxssh ,
2ZVGHVLJQ @ }hlw
2GHVLJQ @ juxssh1

Gdv Hujheqlv=

.301 4.812b 5.000 56.000 .001

.699 4.812b 5.000 56.000 .001

.430 4.812b 5.000 56.000 .001

.430 4.812
b

5.000 56.000 .001

.507 3.869 10.000 114.000 .000

.507 4.528b 10.000 112.000 .000

.945 5.195 10.000 110.000 .000

.915 10.428
c

5.000 57.000 .000

Pillai-Spur

Wilks-Lambda

Hotelling-Spur

Größte
charakteristische
Wurzel nach Roy

Pillai-Spur

Wilks-Lambda

Hotelling-Spur

Größte
charakteristische
Wurzel nach Roy

Effekt
ZEIT

ZEIT *
GRUPPE

Wert F
Hypothese

df Fehler df Signifikanz

Multivariate Testsd

Exakte Statistikb. 

Die Statistik ist eine Obergrenze auf F, die eine Untergrenze auf dem Signifikanzniveau
ergibt.

c. 

Design: Intercept+GRUPPE 
Innersubjekt-Design: ZEIT

d. 

Wdehooh 6

Hv lvw dov H�hnw ]HLW-JUXSSH xqwhu Zlonv Odpegd de}xohvhq +klhu= Zhuw@ 183:/ Vljql�ndq}
@ 1333,

61 Nhlq Juxsshq0Kdxswh�nhw +�, =

K� = �n @ 3> +n @ 4> = = = >N, Johlfkzhuwlj=

K� =
M[

m@4

�nm @
M[

m@4

�n3m i�xu dooh n 9@ n3

Mh qdfkghp/ re pdq yrq ghp doojhphlqhq Prghoo 
 rghu ghp Prghoo rkqh Zhfkvhozlunxqj/

� / dxvjhkhq ndqq/ zlug jhwhvwhw=

K� = yhuvxv 
 =

rghu

8



K� = yhuvxv 
� =

Ghu Whvw klhu}x lvw zlhghuxp qxu lq ghu JOP0Sur}hgxu plw Ph�zlhghukroxqj }x hukdowhq1
+Dxiuxi vlhkh rehq,1 Gdv Hujheqlv=

Maß: Y

Transformierte Variable: Mittel

6697086.233 1 6697086 3588.395 .000

37931.339 2 18965.669 10.162 .000

111979.095 60 1866.318

Quelle
Intercept

GRUPPE

Fehler

Quadratsumme
vom Typ III df

Mittel der
Quadrate F Signifikanz

Tests der Zwischensubjekteffekte

Wdehooh 7

Hv lvw xqwhu ghu ]hloh %JUXSSH% de}xohvhq +klhu= I@431495> Vljql�ndq} @ 1333,1 Ghu Whvw zlug
hlqidfk gdgxufk jheloghw/ gd� idoozhlvh dxv ghq Phvvxqjhq doohu ]hlwsxqnwhq ghu Plwwhozhuw
ehuhfkqhw zlug xqg dqvfkolh�hqg plw glhvhq Yhuodxivplwwhozhuwhq hlqh hlqidfkh Yduldq}dqdo|vh
�xehu glh Juxsshq gxufkjhi�xkuw zlug1 Gdudxv zlug dxfk ghxwolfk/ gd� �xehu glh Nryduldq}vwuxnwxu
klhuehl nhlqh ]xvdw}yrudxvvhw}xqjhq jhpdfkw zhughq p�xvvhq1

71 Nhlq ]hlwh�hnw +�, =

K� = �m @ 3 +m @ 4> = = = > M, Johlfkzhuwlj=

K� = �nm @ �nm3 i�xu dooh n @ 4> = = = >N> m 9@ m3

Mh qdfkghp/ re pdq yrq ghp doojhphlqhq Prghoo 
 rghu ghp Prghoo rkqh Zhfkvhozlunxqj/

� / dxvjhkhq ndqq/ zlug jhwhvwhw=

K� = yhuvxv 
=

rghu

9



K� = yhuvxv 
� =

Klhudxv zlug ghxwolfk/ gd� Dezhlfkxqjhq yrq ghu Qxook|srwkhvh K� / dovr hlqh jhqhuhoohu ]hlw0
h�hnw �m / qxu xqwhu ghp Prghoo 
� rkqh Zhfkvhozlunxqjhq jxw }x lqwhusuhwlhuhq lvw1
Ghu Whvw klhu}x lvw zlhghuxp qxu lq ghu Sur}hgxu plw Ph�zlhghukroxqjhq }x hukdowhq1 Lp yru0
olhjhqghq Ehlvslho lvw gdv Hujheqlv dov H�hnw %]HLW% lq ghu ]hloh plw Zlonv Odpegd gdujhvwhoow
+Wdehooh 6= Zlonv Odpegd @ 19<<> Vljql�ndq} @ 31334,1

81 Zhqq ghu ]hlwyhuodxi Gl�huhq}hq gduvwhoow/ }1E1 mhzhlov glh Gl�huhq} }xp Dxvjdqjvzhuw/ lqwhu0
hvvlhuw k�dx�j dxfk/ re glh Zhuwh lp Plwwho johlfk Qxoo vlqg=

K� = � @ 3 �Dtxlydohqw=

K� =
[

n>m

�nm @ 3 +Doojhphlqhv Plwwho/ %Lqwhufhsw% @ 3,=

Ghu Whvw klhu}x zlug lq ghu JOP0Sur}hgxu plw Ph�zlhghukroxqj ehuhfkqhw xqg �qghw vlfk klhu
lq ghu Wdehooh 7 lq ghu ]hloh %Lqwhufhsw% +Hujheqlv gruw= I@68;;16<8> Vljql�ndq} @ 31333,1
Ghu lq Wdehooh 5 zlhghujhjhehqh Whvw i�xu gdv %Lqwhufhsw% �xehusu�xiw klqjhjhq lp Udkphq ghu
doojhphlqhq Pxowlyduldwhq Yduldq}dqdo|vh +PDQRYD,/ re %i�xu mhghq ]hlwsxqnw ghu Plwwhozhuw
�xehu dooh Juxsshq johlfk Qxoo lvw%1 Lq ghu Whuplqrorjlh yrq Wdehooh 4 ehghxwhw glhv ghq Whvw
ghu K|srwkhvh=

K+�=, =
[

n

�nm @ �=m @ 3 i�xu dooh ]hlwsxqnwh m @ 4> = = = > M

Glhvh Qxook|srwkhvh lvw dovr %vwuhqjhu% dov K� 1
Lp yruolhjhqghq Ehlvslho �qghw pdq gdv Hujheqlv lq Wdehooh 5/ ]hloh %Lqwhufhsw%1 Xqwhu %Zlonv
Odpegd% lvw gruw ghu Zhuw 31346 plw ghu Vljql�ndq} 1333 dxvjhguxfnw1

6151 Vljql�ndq}whvwv plw ]xvdw}yrudxvvhw}xqjhq �xehu glh Nryduldq}vwuxnwxu

Lp %jhplvfkwhq Prghoo% pdfkw pdq glh Dqqdkph/ gd� glh Vwuhxxqj ghu Gdwhq lq ghu Vwlfksureh
lp zhvhqwolfkhq gdgxufk }x huno�duhq lvw/ gd� mhghu Sdwlhqw +doojhphlq= mhgh Ehredfkwxqjvhlqkhlw,
ghp juxsshqvsh}l�vfkhq Plwwhozhuwvyhuodxi hlqhq +i�xu dooh ]hlwsxqnwh lghqwlvfkhq, %Sdwlhqwhqh�hnw%
�xehuodjhuw1 Glhvhu zlug qxu qrfk yrq ]xidoovihkohuq +%Ph�ihkohuq%, �xehuodjhuw/ glh i�xu mhghq Hlq}ho0
zhuw xqdek�dqjlj yrq doohq dqghuhq Phvvxqjhq vlqg1

Wul�w glhvh Dqqdkph }x/ vr kdw glhv }xu Irojh/ gd� glh Nryduldq}hq }zlvfkhq mh }zhl ]hlwsxqnwhq dooh
lghqwlvfk vlqg xqg dxfk glh Yduldq}hq vlfk }zlvfkhq ghq ]hlwsxqnwhq qlfkw xqwhuvfkhlghq1 Lq glhvhp
Idoo ndqq pdq hlqljh ghu jhqdqqwhq K|srwkhvhq qrfk h�hnwlyhu +plw ju�r�huhu Whvwvfk�duih, whvwhq dov
elvkhu ehvfkulhehq1 Glh Dqqdkph zlug �xehusu�xiw gxufk ghq %Pdxfko| Whvw dxi Vsk�dul}lw�dw=%

:



Maß: Y

.231 85.156 14 .000 .615 .674 .200
Innersubjekteffekt
ZEIT

Mauchly-W
Approximiertes

Chi-Quadrat df Signifikanz Greenhouse-Geisser Huynh-Feldt Untergrenze

Epsilona

Mauchly-Test auf Sphärizität b

Prüft die Nullhypothese, daß sich die Fehlerkovarianz-Matrix der orthonormalisierten transformierten abhängigen Variablen
proportional zur Einheitsmatrix verhält.

Kann verwendet werden, um die Freiheitsgrade für die gemittelten Signifikanztests anzupassen. Die korrigierten Tests
werden in der Standardeinstellung in den Schichten der Tabelle für die Tests der Innersubjekteffekte angezeigt.

a. 

Design: Intercept+GRUPPE 
Innersubjekt-Design: ZEIT

b. 

Wdehooh 8

Lp yruolhjhqghq Idoo lvw glh Dqqdkph ghu Vsk�dul}lw�dw qlfkw }x kdowhq +%Vljql�ndq}% S @ 31333,1 Hv
zhughq i�xu hlqh vrofkh Vlwxdwlrq yrq VSVV qrfk dowhuqdwlyh Dxvzhuwxqjhq dqjherwhq/ glh ~zlh gdv
jhplvfkwh Prghoo~ hehqidoov xqlyduldw dqvhw}hq xqg glh ihkohqgh Vsk�dul}lw�dw gxufk hlqh dqghuh Ehuhfk0
qxqj ghu Iuhlkhlwvjudgh dssur{lpdwly dxvjohlfkhq1 Glhvhv jhvfklhkw �xehu hlqhq Sdudphwhu %Hsvlorq%/
ghu qdfk guhl yhuvfklhghqhq Yhuidkuhq ehuhfkqhw zlug +%Juhhqkrxvh~Jhlvvhu%/ %Kx|q~Ihogw% xqg
%Ehuhfkqxqj hlqhu xqwhuhq Juhq}h%> vlhkh Wdehooh 8,1 Glh }xjhk�ruljhq Vljql�ndq}whvwv +Wdehoohq 9d
xqg 9e, eh}lhkhq vlfk lqkdowolfk dxi glhvhoehq K|srwkhvhq zlh glh Whvwv lq Wdehooh 6 ghu Sur}hgxu plw
Ph�zlhghukroxqjhq1 +Elv }xu Yhuvlrq :18 zlug yrq VSVV qxu ghu Whvw xqwhu Dqqdkph ghu Vsk�dul}lw�dw
ehuhfkqhw> glh Whvwv qdfk Juhhqkrxvh~Jhxlvhu hwf1 huvfkhlqhq huvw de Yhuvlrq ;131,

Maß: Y

Sphärizität angenommen

9844.656 5 1968.931 11.518 .000

12802.915 10 1280.292 7.489 .000

51283.762 300 170.946

Quelle
ZEIT

ZEIT *
GRUPPE

Fehler(ZEIT)

Quadratsumme
vom Typ III df

Mittel der
Quadrate F Signifikanz

Tests der Innersubjekteffekte

Wdehooh 9d

Tests of Within-Subjects Effects

Measure: Y

9844.656 5 1968.931 11.518 .000

9844.656 3.076 3200.536 11.518 .000

9844.656 3.369 2922.023 11.518 .000

9844.656 1.000 9844.656 11.518 .001

12802.915 10 1280.292 7.489 .000

12802.915 6.152 2081.139 7.489 .000

12802.915 6.738 1900.036 7.489 .000

12802.915 2.000 6401.458 7.489 .001

51283.762 300 170.946

51283.762 184.556 277.876

51283.762 202.147 253.695

51283.762 60.000 854.729

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Source
ZEIT

ZEIT * GRUPPE

Error(ZEIT)

Type III
Sum of
Squares df

Mean
Square F Sig.

Wdehooh 9e

;


