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1 „Von der Maus zum Touch“ - Einführung die Thematik
'LH�&RPSXWHUPDXV� JLOW� KHXWH� �QRFK�� DOV� 6WDQGDUG�&RPSXWHU�(LQJDEHJHUlW�� GHVVHQ�
%HGLHQXQJ�XQG�+DQGKDEXQJ�GHQ�PHLVWHQ�1XW]HUQ�HLQVLFKWLJ� HUVFKHLQW��ZHQQJOHLFK�
GLH�,QWHUDNWLRQ�]ZLVFKHQ�0HQVFK�XQG�0DVFKLQH�PLW�GLHVHP�0HGLXP�]XQlFKVW�YRP�
1XW]HU�HUOHUQW�ZHUGHQ�PXVV��+DQG�$XJH�.RRUGLQDWLRQ���'LH�0DXVVWHXHUXQJ�LVW�QDFK�
ZLH�YRU�GRPLQLHUHQG�LP�$QZHQGXQJVIHOG�FRPSXWHUJHVW�W]WHU�$UEHLWVSOlW]H��&RPSX-

WHUQXW]HU�VLQG�PLW�GHP�8PJDQJ�GHU�0DXV�YHUWUDXW��ZHQQJOHLFK�LKUH�NRUUHNWH�9HUZHQ-

GXQJ�NRJQLWLYH�9HUDUEHLWXQJVSUR]HVVH�YRUDXVVHW]W��XP�GLH�DEVROXWHQ�%HZHJXQJHQ�GHU�
0DXV�PLW�GHQ�UHODWLYHQ�%HZHJXQJHQ�GHV�0DXV]HLJHUV�DXI�GHP�%LOGVFKLUP�]X�NRRUGL-
QLHUHQ��'LH�&RPSXWHUPDXV��EHUQLPPW�GLH�)XQNWLRQ�HLQHV�SK\VLVFKHQ�Ä9HUPLWWOHUV³���
LQGHP�VLH�%HZHJXQJHQ�GHU�PDXVI�KUHQGHQ�+DQG�DQ�GHQ�0DXV]HLJHU�YHUPLWWHOW�XQG�
GLHVHU�VHLQH�UHODWLYH�3RVLWLRQ�DXI�GHU�%LOGVFKLUPREHUÀlFKH�LQ�$EKlQJLJNHLW�YRQ�GHU�
DEVROXWHQ�+DQGEHZHJXQJ�YHUlQGHUW��Ä(LQ�(UOHUQHQ�E]Z��7UDLQLHUHQ�GHU�0DXVEHGLH-
QXQJ�VFKHLQW�QRWZHQGLJH�9RUDXVVHW]XQJ�I�U�GLH�NRUUHNWH�6WHXHUXQJ�GHU�0DXV³���'RKU-
PDQQ�������6������

0RGHUQH�6RIWZDUH�%HGLHQNRQ]HSWH��ZLH�VLH�LQ�L26�RGHU�:LQ��XPJHVHW]W�ZXU-
GHQ��XQWHUVW�W]HQ�HLQH�GLUHNWHUH�,QWHUDNWLRQ�]ZLVFKHQ�0HQVFK�XQG�&RPSXWHUV\VWHP�
XQG�JUHLIHQ�LQWXLWLYH�%HGLHQ]XJlQJH�DXI��%HU�KUXQJVVHQVLWLYH�%LOGVFKLUPH�HUODXEHQ�
GLH�0DQLSXODWLRQ�JUD¿VFKHU�2EMHNWH�GXUFK�HLQIDFKH�)LQJHU��XQG�+DQGEHZHJXQJHQ��
Ä7RXFK³��'LH�6WHXHUXQJ�YLUWXHOOHU�2EMHNWH�LVW�DQJHOHKQW�DQ�GDV�9HUKDOWHQ�UHDOHU�8P-

JHEXQJHQ�XQG�2EMHNWH��ZRGXUFK�HLQ�LQWXLWLYHU��DXI�9RUHUIDKUXQJHQ�EDVLHUHQGHU�8P-

JDQJ�PLW�GHP�&RPSXWHUV\VWHP�DXIJHJULIIHQ�ZHUGHQ�NDQQ�
1HEHQ�HLQIDFKHU�7RXFK�6WHXHUXQJ�NRPPW�GDU�EHU�KLQDXV�HLQH�7HFKQRORJLH�]XP�

(LQVDW]��ZHOFKH�GDV�VLPXOWDQH�9HUDUEHLWHQ�PHKUHUHU�7RXFK�6LJQDOH�HUP|JOLFKW��Ä0XO-
WL�7RXFK³��'LHVHV�(UNHQQHQ�PHKUHUHU�7RXFKHV�HUP|JOLFKW�]�%��%HZHJXQJHQ�ZLH�GDV�
9HUNOHLQHUQ�RGHU�9HUJU|�HUQ�YRQ�2EMHNWHQ�DXI�GHU�2EHUÀlFKH��)RWRV��RGHU�GDV�HLQID-
FKH�'UHKHQ�XP�GLHVH�]ZHL�%HU�KUXQJVSXQNWH��)HUQHU�HUP|JOLFKW�GLHVH�7HFKQRORJLH�
$UEHLWVIRUPHQ��EHL�GHQHQ�PHKUHUH�1XW]HU�LQWXLWLY�XQG�VLPXOWDQ�DXI�HLQHU�JHPHLQVD-
PHQ�2EHUÀlFKH�LQWHUDJLHUHQ�N|QQHQ�

0LW�%OLFN�DXI�GLH�*HVWDOWXQJ�YRQ�FRPSXWHUJHVW�W]WHQ�/HKU��/HUQXPJHEXQJHQ�
HUJHEHQ�VLFK�GDPLW�QHXH�0|JOLFKNHLWHQ�GHV�FRPSXWHUEDVLHUWHQ�$UEHLWHQV��:lKUHQG�
ELVKHULJH�$UEHLWVSOlW]H��'HVNWRS�E]Z��/DSWRS��GXUFK�HLQH�HLQ]HOQH�3HUVRQ�JHVWHXHUW�
ZHUGHQ��VLQG�QXQ�8PJHEXQJHQ�P|JOLFK��LQ�GHQHQ�GLH�6WHXHUXQJ�GXUFK�PHKUHUH�3HU-
VRQHQ�YRUJHQRPPHQ�ZHUGHQ�NDQQ��$XI�VRJHQDQQWHQ�0XOWL�7RXFK�7LVFKHQ�HUIROJW�GLH�
%HGLHQXQJ�GHV�&RPSXWHUV�GXUFK�)LQJHU��XQG�+DQGEHZHJXQJHQ�DXI�HLQHP�WLVFKJUR-

�HQ�'LVSOD\��
$P� %HLVSLHO� HLQHU� SURWRW\SLVFK� XPJHVHW]WHQ� 0XOWL�7RXFK�7LVFK�/HUQXPJH-

EXQJ�ZHUGHQ�LP�)ROJHQGHQ�%HREDFKWXQJHQ�YRQ�6FK�OHUKDQGOXQJHQ�YRUJHVWHOOW�VRZLH�
+DUG��DOV�DXFK�6RIWZDUH�VSH]L¿VFKH�%HVRQGHUKHLWHQ�GHU�7HFKQRORJLHQ�Ä7RXFK³�XQG�
Ä0XOWL�7RXFK³� LP� .RQWH[W� YRQ� /HUQXPJHEXQJHQ� GLVNXWLHUW�� 'DU�EHU� KLQDXV� ZHU-
GHQ�DP�%HLVSLHO�LQWHUDNWLYHU�'LJLWDOHU�*HRPHWULH�6\VWHPH��'*6��.RQ]HSWLGHHQ�I�U�
0XOWL�7RXFK�EDVLHUWH� ,QWHUDNWLRQHQ�GLVNXWLHUW��'LH�5HOHYDQ]�HLQHU� IDFKGLGDNWLVFKHQ�
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)XQGLHUXQJ�VROO�I�U�HLQH�1HXJHVWDOWXQJ�0XOWL�7RXFK�EDVLHUWHU�%HQXW]HUVFKQLWWVWHOOHQ�
KHUYRUJHKREHQ�ZHUGHQ��GLHV�YRU�DOOHP�YRU�GHP�+LQWHUJUXQG�GHU�]XQHKPHQGHQ�9HU-
EUHLWXQJ�YRQ�LQWHUDNWLYHQ�:KLWHERDUGV�XQG�7DEOHWV�LP�.ODVVHQ]LPPHU�

2 Eingabetechnologien und ihre Besonderheiten

���� 0DXV�YV��7RXFK

$EELOGXQJ����'HVNWRS�%HQXW]HUREHUÀlFKH
,Q�$EELOGXQJ���LVW�GLH�JUD¿VFKH�'HVNWRSREHUÀlFKH�HLQHV�%HWULHEVV\VWHPV�GDUJHVWHOOW��
0LWWHOV�PDXVJHVWHXHUWHU�$NWLRQHQ�HUIROJW�KLHU�±�ZLH�ELVODQJ��EOLFK�±�GLH� ,QWHUDNWL-
RQ�PLW�JUD¿VFKHQ�(OHPHQWHQ�DXI�GHU�2EHUÀlFKH��%HLVSLHOVZHLVH�ZLUG�]XP�6WDUW�HL-
QHU�$QZHQGXQJ�GHU�0DXV]HLJHU��3RLQWHU��DXI�HLQ�HQWVSUHFKHQGHV�3URJUDPPV\PERO�
�,FRQ��JH]HLJW�XQG�PLW�+LOIH�HLQHU�.OLFN�*HVWH��E]Z��'RSSHONOLFN��GHU�$XIUXI�GHV�3UR-

JUDPPVWDUWV�LQLWLLHUW��=XP�%HZHJHQ�HLQHV�,FRQV�DXI�GHP�'HVNWRS�ZLUG�GHU�0DXV]HL-
JHU�DXI�GDV�HQWVSUHFKHQGH�6\PERO�JH]HLJW��,P�]ZHLWHQ�6FKULWW�HUIROJW�GXUFK�'U�FNHQ�
XQG�+DOWHQ�GHU�0DXVWDVWH�HLQH�$UW�Ä%LQGXQJ³�GHV�6\PEROV�DQ�GLH�3RVLWLRQ�GHV�0DXV-
]HLJHUV��'XUFK�GDV�+DOWHQ�GHU�0DXVWDVWH�IROJW�GDV�VR�ÄIHVWJHKDOWHQH³�6\PERO�GHQ�%H-
ZHJXQJHQ�GHV�0DXV]HLJHUV��'UDJ���'XUFK�/RVODVVHQ�GHU�0DXVWDVWH�ZLUG�GDV�6\PERO�
DQ�GHU�6WHOOH�GHV�0DXV]HLJHUV�DEJHOHJW��'URS���'LHVHU�KLHU�LQ�YLHOH�HLQ]HOQH�6FKULWWH�
DXIJHVFKO�VVHOWH�$EODXI�]HLJW��GDVV�GLHVH�(LQJDEHIRUP�DOOHV�DQGHUH�DOV�LQWXLWLY�LVW�

'HU�$EODXISODQ�GHU�HEHQ�GDUJHVWHOOWHQ�,QWHUDNWLRQ�]XP�%HZHJHQ�HLQHV�6\PEROV�
EDVLHUW�DXI�HLQHU�VRIWZDUHVHLWLJ�GH¿QLHUWHQ�$EIROJH�YRQ�0DXVDNWLRQHQ��DXFK�3DWWHUQ�
JHQDQQW��,P�)DOOH�GHV�9HUVFKLHEHQV�HLQHV�3URJUDPPV\PEROV�DXI�GHP�'HVNWRS�ZLUG�
HLQ� Ä3UHVV�'UDJ�5HOHDVH³�3DWWHUQ� DQJHZHQGHW�� ,QWHUDNWLRQVSDWWHUQ� ]ZLVFKHQ�(LQJD-
EHJHUlWHQ��KLHU�0DXV��XQG�6RIWZDUHREMHNWHQ��KLHU�,FRQV��EHVWLPPHQ�OHW]WHQGOLFK�GLH�
$UW�XQG�:HLVH��ZLH�EHVWLPPWH�(LQJDEHDEIROJHQ�XQG�,QWHUDNWLRQVPXVWHU�YRP�6\VWHP�
LQWHUSUHWLHUW�XQG�LQ�EHVWLPPWH�2SHUDWLRQHQ�XQG�)XQNWLRQHQ��EHUVHW]W�XQG�XPJHVHW]W�
ZHUGHQ��0DQ�HUNHQQW�GLHVH�XQJHZRKQWH�+DQGKDEXQJ�EHL�GHU�%HREDFKWXQJ�YRQ�.LQ-

GHUQ� �RGHU� DXFK� lOWHUHQ�0HQVFKHQ� RKQH� &RPSXWHUHUIDKUXQJ��� GLH� GLHVH�+DQG�$X-
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JH�.RRUGLQDWLRQ�HUVW� HUOHUQHQ�P�VVHQ�XQG�]XQlFKVW� ]ZLVFKHQ�+DQG� �KDSWLVFK��XQG�
%LOGVFKLUP��YLVXHOO��ZHFKVHOQ�

(LQ�ZLFKWLJHU�±�DXI�GHQ�HUVWHQ�%OLFN�QLFKW�ZDKUJHQRPPHQHU���8QWHUVFKLHG�]ZL-
VFKHQ�HLQHU�PDXVJHVWHXHUWHQ��XQG�HLQHU�7RXFKEHGLHQXQJ� LVW�GLH�1DYLJDWLRQ�PLWWHOV�
0DXV]HLJHU�JHJHQ�EHU�GHP�=HLJHQ�DXI�(OHPHQWH�GHU�JUD¿VFKHQ�%HQXW]HUREHUÀlFKH��
'D� EHL� EHU�KUXQJVVHQVLWLYHQ�%LOGVFKLUPHQ�2EMHNWH� GLUHNW�PLW� GHP�)LQJHU� HUUHLFKW�
E]Z��JHZlKOW�ZHUGHQ�N|QQHQ��LVW�GLH�1DYLJDWLRQ�HLQHV�0DXV]HLJHUV�REVROHW��'LH�%H-
U�KUXQJ�GHU�)LQJHUVSLW]H�DXI�GHU�2EHUÀlFKH�GHV�%LOGVFKLUP�HU]HXJW�HLQH�XQPLWWHOEDUH�
(LQJDEH��7RXFK���'LH�%HGLHQXQJ�GHV�L3DGV�XQG�lKQOLFKHU�7RXFK�7DEOHWV�EHGDUI�NHL-
QHU�]XVlW]OLFKHQ�$XVZDKO��XQG�%HGLHQKDUGZDUH��GHU�)LQJHU�IXQJLHUW�KLHU�DOV�GLUHNWHV�
=HLJHLQVWUXPHQW��'LH� ,QWHUDNWLRQ�PLW� GHP�&RPSXWHUV\VWHP� HUIROJW� �EHU�7LSS�� XQG�
:LVFKEHZHJXQJHQ��YHUJOHLFKEDU�PLW�GHU�.OLFN��XQG�=XJVWHXHUXQJ�GHV�0DXV]HLJHUV��

(V� VWHOOW� VLFK� QXQ� DOOHUGLQJV� GLH� )UDJH�� ZHOFKH� .RQVHTXHQ]HQ� GHU� Ä9HUOXVW³�
GHV�=HLJHUV� I�U� GLH�%HGLHQXQJ�:,03�EDVLHUWHU�$QZHQGXQJHQ�PLW� VLFK� ]LHKW��(LQH�
6FKZLHULJNHLW� EHWULIIW� GLH� 3Ul]LVLRQ� GHU� 6WHXHUXQJ��:lKUHQG� MH� QDFK� 4XDOLWlW� GHU�
0DXV�PLW�+LOIH�GHV�0DXV]HLJHUV�3RVLWLRQHQ�GHU�%LOGVFKLUPREHUÀlFKH�SL[HOJHQDX�HU-
UHLFKEDU�VLQG�� LVW�GLHV�EHL�GLUHNWHU�%HU�KUXQJ�GXUFK�HLQHQ�)LQJHU�QLFKW�P|JOLFK��GD�
HUVWHQV�GLH�)LQJHUVSLW]H�HLQHQ�7HLO�GHU�%LOGVFKLUPREHUÀlFKH�YHUGHFNW�XQG�]ZHLWHQV�
HLQ�SL[HOJHQDXHV�=HLJHQ�E]Z��%HU�KUHQ�DXIJUXQG�GHU�SK\VLRORJLVFKHQ�*HJHEHQKHL-
WHQ�XQG�JJI��GHU�NDSD]LWLYHQ�Ä0LQGHVWPDVVH³�GHV�)LQJHUV�QLFKW�P|JOLFK� LVW��'DKHU�
VLQG�]HLJHUEDVLHUWH�:HUN]HXJH��EHLVSLHOVZHLVH�*UD¿N��XQG�=HLFKHQSURJUDPPH���ZHO-
FKH�HLQ�SL[HOJHQDXHV�1DYLJLHUHQ�GHV�0DXV]HLJHUV�HUIRUGHUQ��QLFKW�RKQH�ZHLWHUHV�DXI�
7RXFK�/|VXQJHQ��EHUWUDJEDU��

���� Touch und Multi-Touch

0XOWL�7RXFK� ,QWHUDNWLRQHQ� EDVLHUHQ� DXI� GHP�9RUKDQGHQVHLQ� YRQ� PLQGHVWHQV� ]ZHL�
�RGHU�PHKU��VLPXOWDQHQ�%HU�KUXQJHQ��ZHOFKH�PLWWHOV�)LQJHU��XQG�+DQGEHZHJXQJHQ�
DXI�HLQHU�EHU�KUXQJVVHQVLWLYHQ�2EHUÀlFKH�HU]HXJW�ZHUGHQ��'XUFK�GLH�VLPXOWDQH�9HU-
DUEHLWXQJ�PHKUHUHU�%HU�KUSXQNWH�HUJHEHQ�VLFK�HUZHLWHUWH�,QWHUDNWLRQVWHFKQLNHQ�]XU�
6WHXHUXQJ�YRQ�&RPSXWHUDQZHQGXQJHQ��(LQH�VHLW�GHU�(LQI�KUXQJ�GHV�L3KRQH�EHNDQQWH�
0HKU¿QJHUJHVWH� �3LQFK�WR�=RRP�� NRPPW� EHL� GHU� 6NDOLHUXQJ� YRQ�%LOGREMHNWHQ� ]XU�
$QZHQGXQJ� �V�R����0XOWL�7RXFK�*HVWHQ� ]HLFKQHQ� VLFK� YRU� DOOHP� GXUFK� LKUHQ� V\P-

EROLVFKHQ�XQG�DXI�0HWDSKHUQ�EDVLHUHQGHQ�&KDUDNWHU�DXV��'LH�DQJHVSURFKHQH�=ZHL-
¿QJHUJHVWH� EHGLHQW� VLFK�GHU�0HWDSKHU� GHV�9HUJU|�HUQV� XQG�9HUNOHLQHUQV� GXUFK�GLH�
9HUlQGHUXQJ�GHV�$EVWDQGHV�]ZLVFKHQ�]ZHL�)LQJHUQ�DXI�GHU�%LOGVFKLUPREHUÀlFKH��'HU�
9RUJDQJ�GHV�6NDOLHUHQV�ZLUG�GXUFK�GLH�SK\VLVFKH�$EVWDQGVYHUlQGHUXQJ�GHU�)LQJHU�
DXI�V\PEROLVFKHU�(EHQH�PHWDSKRULVLHUW��'HU�PHWDSKRULVFKH�$QVDW]�XQG�GLH�9HUNQ�S-

IXQJ�]X�V\PEROLVFKHQ�*HVWHQ�ELHWHQ�GLH�0|JOLFKNHLW��DQ�9RUHUIDKUXQJHQ�XQG�EHUHLWV�
YRUKDQGHQH�PHQWDOH�5HSUlVHQWDWLRQHQ�DQ]XNQ�SIHQ�XQG�GLHVH�I�U�GLH�6WHXHUXQJ�YRQ�
&RPSXWHUV\VWHPHQ�QXW]EDU�]X�PDFKHQ�

'LHVHU�$QVDW]��GHU�HLQHQ� LQWXLWLYHQ�%H]XJ�]XU�5HDOZHOW�GDUVWHOOW�� ]LHOW� DXI�GLH�
6FKDIIXQJ� HLQHU� ÄQDW�UOLFKHQ³� %HQXW]HUVFKQLWWVWHOOH� DE�� ZHOFKH� HLQH� HLQIDFKH� XQG�
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P|JOLFKVW�RKQH�]XVlW]OLFKHQ�/HUQDXIZDQG�HUIRUGHUOLFKH�%HGLHQXQJ�YRQ�&RPSXWHU-
V\VWHPHQ�HUP|JOLFKHQ�VROO�

���� =XVDPPHQDUEHLW�YRQ�6FK�OHULQQHQ�XQG�6FK�OHUQ� 
mit und/oder durch Multi-Touch

)�U�GHQ�(LQVDW]�YRQ�0XOWL�7RXFK��07��8PJHEXQJHQ�LQ�/HKU�/HUQXPJHEXQJHQ�JHEHQ�
HUVWH�6WXGLHQ�GLGDNWLVFKH�+LQZHLVH��EHU�P|JOLFKH�/HUQHIIHNWH��ZHOFKH�VLFK�DXIJUXQG�
GHU�07�7HFKQRORJLH�HUJHEHQ�N|QQHQ��%HL�Harris�X�D���������ZXUGH�GDV�9HUKDOWHQ�YRQ�
*UXQGVFK�OHUQ�DQ�6LQJOH�7RXFK�XQG�0XOWL�7RXFK�IlKLJHQ�2EHUÀlFKHQ�XQWHUVXFKW��XP�
KHUDXV]X¿QGHQ��RE�DEKlQJLJ�YRQ�GHU�YHUZHQGHWHQ�(LQJDEHWHFKQLN�8QWHUVFKLHGH�LP�
$UEHLWVYHUKDOWHQ�GHU�.LQGHU�IHVW]XVWHOOHQ�VLQG�

,Q�'UHLHUJUXSSHQ�EHDUEHLWHWHQ�GLH�6FK�OHU�LQ�GHU�6WXGLH�HLQH�3ODQXQJVDXIJDEH��
EHL�GHU�6LW]SOlQH�I�U�HLQ�.ODVVHQ]LPPHU�HUVWHOOW�ZHUGHQ�VROOHQ��0LW�+LOIH�HLQIDFKHU�
=XJEHZHJXQJHQ� OLH�HQ� VLFK�JUD¿VFKH�(OHPHQWH� �7LVFKH��%lQNH��3HUVRQHQ�� DXI�GHU�
%LOGVFKLUPREHUÀlFKH�SHU�)LQJHUVWHXHUXQJ�EHZHJHQ��$P�6LQJOH�7RXFK�7LVFK�NRQQ-

WH�]HLWOLFK�VLPXOWDQ�QXU�HLQH�%HZHJXQJVDNWLRQ�DXVJHI�KUW�ZHUGHQ��ZlKUHQG�DXI�GHU�
0XOWL�7RXFK�2EHUÀlFKH� VLPXOWDQ� PHKUHUH� Ä%HU�KUDNWLRQHQ³� GXUFKI�KUEDU� ZDUHQ��
%HREDFKWHW�ZXUGH�GDV�9HUKDOWHQ�GHU�6FK�OHU�DQKDQG�LKUHU�bX�HUXQJHQ�XQG�*HVSUl-
FKH�ZlKUHQG�GHV�$UEHLWVSUR]HVVHV��=ZLVFKHQ�6LQJOH�7RXFK�XQG�0XOWL�7RXFK�*UXS-

SHQ� NRQQWHQ� VLJQL¿NDQWH� 8QWHUVFKLHGH� EH]�JOLFK� GHU� NROODERUDWLYHQ� ,QWHUDNWLRQHQ�
IHVWJHVWHOOW�ZHUGHQ��%HL� GHU�$UEHLW� DP�6LQJOH�7RXFK�7LVFK� GRPLQLHUHQ� VRJHQDQQWH�
Ä7XUQ�7DNLQJ³� *HVSUlFKH� ]ZLVFKHQ� GHQ� 6FK�OHUQ�� 'LHV� VLQG� YHUEDOH� bX�HUXQJHQ��
ZHOFKH�VLFK�DXI�GLH�2UJDQLVDWLRQ�YRQ�$UEHLWVDEOlXIHQ�DP�7LVFK�EH]LHKHQ��ORVJHO|VW�
YRP�LQKDOWOLFKHQ�%H]XJ�]XU�$XIJDEHQVWHOOXQJ��
,W¶V�P\�WXUQ�QH[W��WKHQ�\RXUV³��Ä6WRS�GRLQJ�LW��LWV�P\�WXUQ�³�>+DUULV�X�D�����������@

%HL�GHU�$UEHLW�DP�0XOWL�7RXFK�7LVFK�GRPLQLHUHQ�*HVSUlFKH�XQG�+DQGOXQJHQ��ZHOFKH�
GLUHNWHQ�%H]XJ�]XU�$XIJDEHQVWHOOXQJ�XQG�]XP�/|VXQJVSUR]HVV�KHUVWHOOHQ��Ä7DVN�)R-

FXVHG³��
Ä/HWV�SXW�FKDWW\�RQHV�QHDU�WKH�IURQW³��Ä,I�WKH�FKDWWHUER[HV�DUHQ¶W�ZLWK

WKHLU�IULHQGV�WKH\�ZRQ¶W�FKDW³�>+DUULV�X��D�����������@

Mercier�X�D���������XQWHUVXFKHQ�LP�3URMHNW�6\QHUJ\1HW�HEHQIDOOV�GLH�$XVZLUNXQJHQ�
YRQ�0XOWL�7RXFK�/HUQXPJHEXQJHQ�DXI�GDV�NROODERUDWLYH�$UEHLWVYHUKDOWHQ�XQG�EHVWl-
WLJHQ��GDVV�GLH�07�7HFKQRORJLH�RIIHQVLFKWOLFK�HLQH�ÄGHPRNUDWLVFKH³�%HWHLOLJXQJ�DOOHU�
*UXSSHQPLWJOLHGHUQ�DP�,QWHUDNWLRQVJHVFKHKHQ�XQWHUVW�W]W��ZRGXUFK�Ä0DFKWNlPSIH³�
]XU�%HGLHQXQJ�YHUKLQGHUW�ZHUGHQ�N|QQHQ�XQG�LQ�)ROJH�GHVVHQ�5HVVRXUFHQ�I�U�NRQVW-
UXNWLYH�*HVSUlFKH�EH]�JOLFK�GHU�/|VXQJV¿QGXQJ�JHQXW]W�ZHUGHQ�

���� Bedeutung für den Unterricht

)�U�6FK�OHULQQHQ�XQG�6FK�OHU�LVW�GDV�JHPHLQVDPH�$UEHLWHQ�XQG�.RPPXQL]LHUHQ�HLQ�
ZLFKWLJHU�%LOGXQJVSUR]HVV�� LQGHP�QLFKW�QXU�VR]LDOH�.RPSHWHQ]HQ�DXVJHELOGHW�ZHU-
GHQ��VRQGHUQ�DXFK�GLH�0|JOLFKNHLW�JHVFKDIIHQ�ZLUG���EHU�NRQNUHWH�,QKDOWH��GHV�0D-
WKHPDWLNXQWHUULFKWV��]X�NRPPXQL]LHUHQ��VLHKH�Ä7DVN�)RFXVHG³���'DV�'LVNXWLHUHQ�XQG�
$UJXPHQWLHUHQ�VLQG�IXQGDPHQWDOH�(OHPHQWH�GHV�/HKUHQV�XQG�/HUQHQV��,Q�FRPSXWHU-
XQWHUVW�W]WHQ��/HUQ��8PJHEXQJHQ�ZHUGHQ�GLHVH�.RPSRQHQWHQ�KlX¿J�YHUQDFKOlVVLJW��
Ä(V�JLEW�QXU�HLQH�0DXV�I�U�MHGHQ�&RPSXWHU�XQG�VHOEVW�ZHQQ�6FK�OHU�SDDUZHLVH�DUEHL-
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WHQ��NDQQ�VWHWV�QXU�HLQ�6FK�OHU�GHQ�&RPSXWHU�EHGLHQHQ�³�>KortenKaMp und DoHrMann 

��������@�
0LW�GHU�0XOWL�7RXFK�7HFKQRORJ\�N|QQHQ�PHKUHUH�6FK�OHU� VLPXOWDQ� DQ� HLQHP�

JHPHLQVDPHQ�%LOGVFKLUP� DUEHLWHQ�� (V� LVW� VRJDU�P|JOLFK�� NRRSHUDWLYH�hEXQJHQ� ]X�
HQWZLFNHOQ��ZHOFKH�QXU� JHO|VW�ZHUGHQ�N|QQHQ��ZHQQ� VLFK� ]ZHL� RGHU�PHKU�6FK�OHU�
JHJHQVHLWLJ�KHOIHQ��'DPLW�KDW�0XOWL�7RXFK�GDV�3RWHQ]LDO��VR]LDOH�XQG�NRPPXQLNDWLYH�
.RPSHWHQ]HQ�±��EHU�GHQ�IDFKOLFKHQ�/HUQLQKDOW�KLQDXV�±�]X�I|UGHUQ�

3 EnergyCity – eine Multi-Touch basierte Lernumgebung
=XU�ZHLWHUHQ�8QWHUVXFKXQJ�GHU�(UNHQQWQLVVH�]XP�OHUQI|UGHUOLFKHQ�(LQVDW]�YRQ�0XO-
ti-Touch in didaktischen Szenarien wurden an der PH Karlsruhe Hard- und Software 

3URWRW\SHQ�HQWZLFNHOW��DQ�GHQHQ�GLH�JHPHLQVFKDIWOLFKH�$UEHLW�YRQ�6FK�OHU,QQHQ�DQ�
HLQHP�0XOWL�7RXFK�7LVFK�EHREDFKWHW�ZHUGHQ�NRQQWHQ��'LHVHU�3URWRW\S�NDP�DXI�GHU�
:LVVHQVFKDIWVPHVVH�Ä6FLHQFH�'D\V�����³�LQ�=XVDPPHQDUEHLW�PLW�6WXGLHUHQGHQ�GHU�
3lGDJRJLVFKHQ�+RFKVFKXOH�.DUOVUXKH�]XP�(LQVDW]��hEHU�����6FK�OHU,QQHQ�DOOHU�$O-
WHUVVWXIHQ�VRZLH�HUZDFKVHQH�7HLOQHKPHU��(OWHUQ��/HKUHQGH��VHW]WHQ�VLFK�LQWHQVLY�PLW�
GHU�7HFKQRORJLH�XQG�GHUHQ�$QZHQGXQJ�DXVHLQDQGHU��'LH�%HREDFKWXQJ�GHU�7HLOQHK-

PHU�OLHIHUWH�YLHOIlOWLJH�(UNHQQWQLVVH��EHU�$N]HSWDQ]�XQG�,QWXLWLYLWlW�GHU�HLQJHVHW]WHQ�
6RIWZDUH��DOV�DXFK�(LQVLFKWHQ�LQ�GLH�GXUFK�GHQ�0XOWL�7RXFK�7LVFK�P|JOLFKHQ�*UXS-

SHQDUEHLWVIRUP�XQG�GHU�GDPLW�YHUEXQGHQHQ�'\QDPLN�XQWHU�GHQ�7HLOQHKPHUQ�EHL�GHU�
JHPHLQVDPHQ�$UEHLW��=XGHP�JDEHQ�LKUH�YHUEDOHQ�5�FNPHOGXQJHQ�+LQZHLVH�DXI�GL-
GDNWLVFKH�%HVRQGHUKHLWHQ�GHV�XPJHVHW]WHQ�+DUG��XQG�6RIWZDUH�.RQ]HSWHV�XQG�DXI�
$VSHNWH�GHU�:HLWHUHQWZLFNOXQJ��DXI�GLH�LP�)ROJHQGHQ�QlKHU�HLQJHJDQJHQ�ZLUG�

���� 9LHOIlOWLJH�9RUHUIDKUXQJHQ
'LH� 6FK�OHULQQHQ� ]HLJWHQ� EHUHLWV� HLQH� EUHLWH� 9LHOIDOW� DQ� 9RUHUIDKUXQJHQ�� ZDV� GLH�
.HQQWQLV� �EHU� XQG� GLH� %HGLHQXQJ� YRQ� WRXFK�EDVLHUWHQ� *HUlWHQ� EHWULIIW��:HLW� YHU-
EUHLWHWH�(UIDKUXQJHQ�VLQG��6SLHOHNRQVROH�RGHU�6PDUWSKRQH��)DKUNDUWHQDXWRPDW�RGHU�
/DSWRS��7DEOHW�3&�RGHU�,QWHUDFWLYH�:KLWHERDUG��'LH�%DQGEUHLWH�DQ�*HUlWVFKDIWHQ�PLW�
(LQJDEHP|JOLFKNHLWHQ�GXUFK�)LQJHU��XQG�+DQGJHVWHQ�LVW�KHXW]XWDJH�JUR��XQG�VROFKH�
*HUlWH�VLQG�EHUHLWV�LQ�YLHOHQ�%HUHLFKHQ�GHV�$OOWDJV�YHUDQNHUW���

���� 0XOWL�7RXFK�PLW�6FK�OHU,QQHQ���]XU�*UXSSHQG\QDPLN
Die eingesetzte Multi-Touch Anwendung wurde so konzipiert, dass drei Seiten 

GHV� 7LVFKHV� I�U� GLH� 6FK�OHU,QQHQ� ]XJlQJOLFK� VLQG� XQG� VlPWOLFKH� %HGLHQHOHPHQ-

WH� DXI� GHU� %LOGVFKLUPREHUÀlFKH� YRQ� DOOHQ� JOHLFK]HLWLJ� EHGLHQW� ZHUGHQ� N|QQHQ��
'LH� YLHUWH� 6HLWH� GHV�7LVFKHV� IXQJLHUW� DOV� WHFKQLVFKHU� %HWUHXXQJVSODW]�� DQ� GHP� GLH�
&RPSXWHUKDUGZDUH� XQWHUJHEUDFKW� ZDU�� ZHOFKH� ]XU� 6WHXHUXQJ� GHU� 6RIWZDUH� JH-
QXW]W� ZXUGH�� 2SWLPDOHUZHLVH� ODVVHQ� VLFK� DOOH� �� 6HLWHQ� DOV� �6FK�OHU��$UEHLWVSOlW-
]H� QXW]HQ�� 'LHV� ZDU� LQ� GHU� GDUJHVWHOOWHQ� /|VXQJ� WHFKQLVFK� QRFK� QLFKW� P|JOLFK�� 

��� �6R�VLQG�������-,0�������EHUHLWV�����DOOHU�EXQGHVGHXWVFKHQ�+DXVKDOWH�PLW�6PDUWSKRQHV�XQG�����PLW�
7DEOHW�3&V�DXVJHVWDWWHW�



�� &KULVWLDQ�'RKUPDQQ

 $EELOGXQJ����'UDXIVLFKW�GHU�6RIWZDUHDQZHQGXQJ�(QHUJ\&LW\��'LH�%HGLHQHOHPHQWH�VLQG�MHZHLOV�
DQ�GHQ�(FNHQ�GHV�7LVFKHV�LQ�(OHPHQW�&RQWDLQHUQ�SODW]LHUW�
,Q�GUHL�(FNHQ�GHU�%HGLHQREHUÀlFKH�EH¿QGHQ�VLFK�GLH�JOHLFKHQ�Ä&RQWDLQHU³�PLW�EH-
ZHJOLFKHQ��JUD¿VFKHQ�(OHPHQWHQ��ZHOFKH�GXUFK�Ä'UDJ�	�'URS³�DXI�GHP�%LOGVFKLUP�
SODW]LHUW�ZHUGHQ�N|QQHQ��-HGHU�6FK�OHU�VROO�DQ�MHGHU�GHU�6HLWHQ�GLH�JOHLFKHQ�$UEHLWV-
EHGLQJXQJHQ� YRU¿QGHQ� XQG� VLFK� JOHLFKEHUHFKWLJW� DQ� GHU� 3ODW]LHUXQJ� XQG� GDPLW� DQ�
GHU�.RQVWUXNWLRQ�HLQHV�3ODQHV�EHWHLOLJHQ�N|QQHQ��'DGXUFK�VROOHQ�%HQDFKWHLOLJXQJHQ�
HLQ]HOQHU�6FK�OHU,QQHQ�E]JO��GHU�JHPHLQVFKDIWOLFKHQ�$UEHLW�YHUPLHGHQ�ZHUGHQ��

'LH�0|JOLFKNHLW�� VLPXOWDQ�PHKUHUH� 2EMHNWH� DXI� GHU� 2EHUÀlFKH� ]X� EHZHJHQ��
YHUVWlUNW� RIIHQVLFKWOLFK� GHQ� NROODERUDWLYHQ� &KDUDNWHU�� 6R� NRQQWH� ZlKUHQG� GHU�$U-
EHLWVSKDVHQ�EHREDFKWHW�ZHUGHQ��GDVV�VLFK�GLH�6FK�OHU,QQHQ�EH]�JOLFK�QlFKVWHU�6FKULW-
WH� DEVSUHFKHQ� XQG� DXI� HLQH� JHPHLQVDPH�9RUJHKHQVZHLVH� HLQLJHQ��'LH�$EVSUDFKHQ�
HUIROJWHQ�XQWHU�LQKDOWOLFKHQ�*HVLFKWVSXQNWHQ��(V�ZXUGH�JHPHLQVDP��EHUOHJW��ZLH�VLFK�
P|JOLFKH�bQGHUXQJHQ�LQKDOWOLFK�DXI�GLH�GDUJHVWHOOWH�6LWXDWLRQ�DXVZLUNHQ��

:lKUHQG�GHU�*HVSUlFKVSKDVHQ�ZXUGHQ�KDXSWVlFKOLFK�/|VXQJHQ�GLVNXWLHUW��GLH�
%HGLHQXQJ�DQ�VLFK�WUDW�LQ�GHQ�+LQWHUJUXQG��,Q�HLQLJHQ�*UXSSHQ�ZXUGH�JHPHLQVFKDIW-
OLFK�GLVNXWLHUW��ZHOFKH�JUD¿VFKHQ�(OHPHQWH�DQ�ZHOFKHU�6WHOOH�NRUUHNW�]X�SODW]LHUHQ�
VLQG��$QVFKOLH�HQG�HLQLJWHQ�VLFK�GLH�6FK�OHU��ZHU�YRQ�LKQHQ�HLQ�(OHPHQW�DQ�GLH�DXV-
JHKDQGHOWH�6WHOOH�GHV�%LOGVFKLUPV�EHZHJHQ�GDUI��E]Z��ZXUGHQ�PHKUHUH�(OHPHQWH�]HLW-
JOHLFK�YRQ�XQWHUVFKLHGOLFKHQ�6FK�OHUQ�DQJHRUGQHW��$XFK�EHL�VHTXHQ]LHOOHU�$QRUGQXQJ�
GHU�(OHPHQWH�KDEHQ�GLH�6FK�OHU�VHOEVWVWlQGLJ�GDUDXI�JHDFKWHW��GDVV�QLHPDQG�EHYRUWHLOW�
RGHU�EHQDFKWHLOLJW�ZLUG�

'LH�,QWHUDNWLRQHQ�]ZLVFKHQ�GHQ�6FK�OHUQ�IDQGHQ�DXI�KRKHP�JHPHLQVFKDIWOLFKHP�
XQG� JOHLFKEHUHFKWLJWHP�1LYHDX� VWDWW��'LHV�ZDU� VHOEVW� GDQQ� GHU�)DOO��ZHQQ�6FK�OHU�
XQWHUVFKLHGOLFKHQ�$OWHUV��ZHOFKH�VLFK�SHUV|QOLFK�QRFK�QLFKW�NDQQWHQ��JHPHLQVDP�DP�
7LVFK�DJLHUWHQ��=HQWUDO�ZDU�VWHWV�GLH�JHPHLQVFKDIWOLFKH�/|VXQJ�HLQHU�$XIJDEH�E]Z��
HLQHU�3UREOHPVWHOOXQJ��RKQH�GLHV�LP�9RUIHOG�H[SOL]LW�YRQ�GHQ�6FK�OHUQ�JHIRUGHUW�]X�
KDEHQ��'DV�0RWLY� GHU� JHPHLQVFKDIWOLFKHQ� /|VXQJV¿QGXQJ� JLQJ� YRQ� GHQ� 6FK�OHUQ�
VHOEVW�DXV��,P�/|VXQJVSUR]HVV�ZXUGH�YLHO�NRPPXQL]LHUW�XQG�GLH�DXVJHI�KUWHQ�+DQG-

OXQJHQ�UHÀHNWLHUW��%HL�8QVWLPPLJNHLWHQ�HLQLJWHQ�VLFK�GLH�6FK�OHU�VHOEVWVWlQGLJ�DXI�HLQ�
JHPHLQVDPHV�=LHO��RKQH�=XWXQ�GHU�%HWUHXHU��
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%DVKHUL�X�D���������EHVWlWLJHQ�GLHVH�%HREDFKWXQJHQ�LQ�LKUHU�6WXGLH�]XP�NROOD-
ERUDWLYHQ�/HUQHQ�DQ�0XOWL�7RXFK�7LVFKHQ��6LH�NRQQWHQ�QDFKZHLVHQ��GDVV�GLH�JHPHLQ-

VFKDIWOLFKH�$UEHLW� DP�07�7LVFK� JHJHQ�EHU� GHU�$UEHLW� LQ� KHUN|PPOLFKHQ� 3&�8P-

JHEXQJHQ� HLQH� VLJQL¿NDQW� K|KHUH� SDUDOOHOH� 3DUWL]LSDWLRQ� DOOHU� 7HLOQHKPHQGHQ� ]XU�
)ROJH�KDW��6RZRKO�SK\VLVFKH� ,QWHUDNWLRQHQ��GDV�*HPHLQVFKDIWVHPS¿QGHQ�� DOV� DXFK�
GLH�JOHLFKEHUHFKWLJWH�%HWHLOLJXQJ�DOOHU�7HLOQHKPHU�NRQQWHQ�VLJQL¿NDQW�K|KHU�QDFKJH-
ZLHVHQ�ZHUGHQ��>%asHeri�X��D����������@

4 Dynamische Geometriesysteme (DGS)
'\QDPLVFKH�*HRPHWULH�6\VWHPH�� NXU]� '*6�� JHK|UHQ� KHXWH� ]XP� HWDE-

lierten und im Schulcurriculum fest verankerten Standardwerkzeug im 

FRPSXWHUXQWHUVW�W]WHQ� 0DWKHPDWLNXQWHUULFKW� GHU� 6HN� ,� 	� ,,�� 6LH� I|U-
GHUQ� DQVFKDXOLFKH� =XJlQJH� ]X� PDWKHPDWLVFKHQ� 6WUXNWXUHQ� XQG� XQWHUVW�W-
]HQ� /HUQSUR]HVVH� EHLP� ([SORULHUHQ� XQG� 9HUlQGHUQ� YRQ� .RQVWUXNWLRQHQ� 

$EELOGXQJ����.RQVWUXNWLRQVEHLVSLHO�'*6
'\QDPLVFKH�*HRPHWULHV\VWHPH�YHUHLQHQ�GLH�JUXQGOHJHQGH�)XQNWLRQDOLWlW��JHRPHWUL-
VFKH�2EMHNWH�DXI�HLQHU�=HLFKHQREHUÀlFKH�PLWWHOV�EHUHLWJHVWHOOWHU�.RQVWUXNWLRQVZHUN-

]HXJH�]X�NRQVWUXLHUHQ��'LH�,QWHUDNWLYLWlW�HUJLEW�VLFK�DXV�GHU�0|JOLFKNHLW��JHRPHWUL-
VFKH�2EMHNWH�]X�PDQLSXOLHUHQ��LQGHP�GLH�/DJH�YRQ�EHVWLPPWHQ�.RQVWUXNWLRQVSXQNWHQ�
YHUlQGHUW�ZLUG�XQG�VLFK�VR�QHXH�JHRPHWULVFKH�6LWXDWLRQHQ�HUJHEHQ�N|QQHQ��0LW�+LOIH�
HLQHU�DOOJHPHLQHQ�'UHLHFNVNRQVWUXNWLRQ�OlVVW�VLFK�VR�XQWHUVXFKHQ��ZLH�VLFK�EHVRQGHUH�
3XQNWH�LP�'UHLHFN�YHUKDOWHQ��ZHQQ�GDV�$XVJDQJVGUHLHFN�DXI�GHU�%LOGVFKLUPREHUÀl-
FKH�YHUVFKREHQ�ZLUG�RGHU�VLFK�GLH�/DJH�HLQHV�GHU�(FNSXQNWH�GHV�'UHLHFNV�YHUlQGHUW�

'DV�.RQVWUXLHUHQ�DP�&RPSXWHUELOGVFKLUP�PLW�HLQHP�'*6�XQWHUVFKHLGHW� VLFK�
JUXQGOHJHQG� YRP� .RQVWUXLHUHQ� PLW� +LOIH� KHUN|PPOLFKHU� =HLFKHQZHUN]HXJH�� =XU�
.RQVWUXNWLRQ�YRQ�*HUDGHQ�RGHU�.UHLVHQ�YHUZHQGHQ�ZLU�JHHLJQHWH�=HLFKHQZHUN]HXJH�
ZLH�/LQHDO�XQG�=LUNHO��%HLP�.RQVWUXLHUHQ�DP�3&�VWHKHQ�GLHVH�:HUN]HXJH�QLFKW�]XU�
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9HUI�JXQJ��+LHU�ZHUGHQ�*HUDGHQ��RGHU�.UHLVNRQVWUXNWLRQHQ�L�G�5��GXUFK�EHVWLPPWH�
0DXV�$NWLRQHQ�HU]HXJW��'LH�%HGLHQXQJ�HLQHV�'*6�HUIRUGHUW�HLQ�Ä8PGHQNHQ³�VHLWHQV�
GHV�$QZHQGHUV��6WDWW�GHQ�EHNDQQWHQ�=LUNHO�]XU�+DQG�]X�QHKPHQ��PXVV�GHU�$QZHQGHU�
EHVWLPPWH�.RQVWUXNWLRQVVFKULWWH�YROO]LHKHQ��XP�HLQHQ�.UHLV�]X�NRQVWUXLHUHQ��%VSZ��
ZLUG�HLQ�.UHLV�HU]HXJW��LQGHP�]XQlFKVW�HLQ�0LWWHOSXQNW�DXI�GHP�%LOGVFKLUP�GH¿QLHUW�
ZLUG��,Q�HLQHP�QlFKVWHQ�6FKULWW�ZLUG�GHU�5DGLXV�GHV�]X�HU]HXJHQGHQ�.UHLVHV�IHVWJH-
OHJW��'LHV�NDQQ�GXUFK�(LQJDEH�HLQHU�=DKO�RGHU�GXUFK�GDV�=LHKHQ�GHU�0DXV��EHU�GHQ�
%LOGVFKLUP�HUIROJHQ��-H�QDFK�YHUZHQGHWHP�'*6�VLQG�XQWHUVFKLHGOLFKH�9RUJDEHQ�VHL-
WHQV�GHU�6RIWZDUH�JHJHEHQ��XP�VROFKH�.RQVWUXNWLRQHQ�GXUFK]XI�KUHQ��

'LH�(QWZLFNOXQJ�HLQHU�0XOWL�7RXFK�EDVLHUWHQ�'*6�9DULDQWH�VROO�HLQHQ�LQWXLWLYH�
Q.RQVWUXNWLRQV��XQG�0DQLSXODWLRQV]XJDQJ�JHRPHWULVFKHU�2EMHNWH�LQ�GHQ�)RNXV�VWHO-
OHQ��'DPLW�ZLUG�DQJHVWUHEW��QRWZHQGLJH�5HVVRXUFHQ�I�U�%HGLHQHUVFKXOXQJHQ�]X�PL-
QLPLHUHQ�XQG�PHKU�5HVVRXUFHQ�I�U�GDV�/HUQHQ�PLW�GHU�FRPSXWHUJHVW�W]WHQ�+DUGZDUH�
]XU�9HUI�JXQJ�]X�VWHOOHQ�

���� 0XOWL�7RXFK�3URWRW\S�I�U�'*6
8P�GLH�0|JOLFKNHLWHQ�XQG�*UHQ]HQ�YRQ�0XOWL�7RXFK�(LQJDEHQ�DOV�DOWHUQDWLYH�'*6��
%HQXW]HUVFKQLWWVWHOOH� ]X� H[SORULHUHQ��ZXUGH� HLQ� H[SHULPHQWHOOHU� 3URWRW\S� GHV�'*6�
&LQGHUHOOD�HQWZLFNHOW��'LH�6RIWZDUH�ZXUGH�GDKLQJHKHQG�HUZHLWHUW��0XOWL�7RXFK�'D-
WHQ�]X�LQWHUSUHWLHUHQ��$OV�(LQJDEHKDUGZDUH�ZXUGH�GHU�REHQ�EHVFKULHEHQH�0XOWL�7RXFK�
7LVFK�HLQJHVHW]W�

1HEHQ�HLQHP�Ä0XOWL�=XJPRGXV³��EHL�GHP�PHKUHUH�JHRPHWULVFKH�2EMHNWH�VLPXO-
WDQ�DXI�GHU�=HLFKHQREHUÀlFKH�EHZHJW�ZHUGHQ�N|QQHQ��ZXUGHQ�.RQVWUXNWLRQVJHVWHQ�
I�U�3XQNWH��*HUDGHQ�XQG�6WUHFNHQVHJPHQWH�XPJHVHW]W��8P�HLQ�(OHPHQW�]X�EHZHJHQ��
ZLUG�GLHVHV�PLW�HLQHP�)LQJHU�EHU�KUW�XQG�DXI�GHU�%LOGVFKLUPREHUÀlFKH�YHUVFKREHQ�
�'UDJ�	�'URS���'DV�VLPXOWDQH�%HZHJHQ�PHKUHUHU�(OHPHQWH�YROO]LHKW�VLFK�LQ�JOHLFKHU�
:HLVH�

(UIROJW�HLQH�HLQ]HOQH�%HU�KUXQJ�LQ�HLQHP�OHHUHQ�%HUHLFK�GHU�=HLFKHQÀlFKH��ZLUG�
DQ�GHU�%HU�KUVWHOOH�HLQ�3XQNW�HUVWHOOW��%HLP�JOHLFK]HLWLJHQ�%HU�KUHQ�PLW� ]ZHL�)LQ-

JHUQ�ZHUGHQ�]ZHL�3XQNWH�HUVWHOOW�XQG�JOHLFK]HLWLJ�GLH�9HUELQGXQJVJHUDGH�GXUFK�EHLGH�
3XQNWH�NRQVWUXLHUW��$EE�����OLQNV���/LHJHQ�EHLGH�3XQNWH��)LQJHU��EHLP�$XIVHW]HQ�DXI�
GLH�%LOGVFKLUPREHUÀlFKH�QDK�JHQXJ�EHLHLQDQGHU��ZHUGHQ�GLHVH�DOV�Ä6WUHFNH³�PLWHLQ-

DQGHU�YHUEXQGHQ��$EE�����UHFKWV���

$EELOGXQJ����0XOWL�7RXFK�(LQJDEHQ�EHLP�'*6�&LQGHUHOOD
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=ZLVFKHQ�GHQ�0RGL�Ä%HZHJHQ³�XQG�Ä(UVWHOOHQ³�PXVV�QLFKW�H[SOL]LW�JHZHFKVHOW�ZHU-
GHQ��VR�ZLH�HV�EHLP�PDXVEDVLHUWHQ�$UEHLWHQ�PLW�'*6�GHU�)DOO�LVW��:LUG�DOV�(UVWHV�HLQ�
(OHPHQW�EHU�KUW��VR�ZLUG�DXWRPDWLVFK�GHU�%HZHJHQ�0RGXV�DNWLY��1XU�EHL�%HU�KUXQ-

JHQ�LQ�GHU�)UHLÀlFKH�ZHUGHQ�QHXH�2EMHNWH�HUVWHOOW�

���� %LVKHULJH�(UNHQQWQLVVH
'HU�ÄPRGXVIUHLH³�$QVDW]�LVW�QLFKW�XQSUREOHPDWLVFK�LQ�UHLQ�DXI�%HU�KUXQJVHLQJDEHQ�
EDVLHUHQGHQ�$QZHQGXQJHQ��.RUWHQNDPS�XQG�'RKUPDQQ������������6R�N|QQHQ�EHL-
VSLHOVZHLVH� EHL� XQEHDEVLFKWLJWHQ�(LQJDEHQ�YHUVHKHQWOLFK�2EMHNWH� HUVWHOOW� E]Z�� YHU-
VFKREHQ�ZHUGHQ��'LHVHU�8PVWDQG� I�KUW�]X�GHU�.RQVHTXHQ]��GDVV�HV�JJI��GRFK�QRW-
ZHQGLJ�VHLQ�N|QQWH��.RQVWUXNWLRQV��XQG�0DQLSXODWLRQVPRGL�]X�WUHQQHQ��XP�I�U�GHQ�
$QZHQGHU�XQYRUKHUVHKEDUH�XQG�YHUZLUUHQGH�5HDNWLRQHQ�GHU�6RIWZDUH�E]Z��GHV�6\V-
WHPV�]X�YHUPHLGHQ��0|JOLFKH�$QVlW]H�GLHVHU�7UHQQXQJ�VLQG�7HLO�GHU�ZHLWHUI�KUHQGHQ�
)RUVFKXQJ�LQ�GLHVHP�%HUHLFK��
'DU�EHU�KLQDXV�VLQG�VLPXOWDQH�=XJPRGXV�$NWLRQHQ�LQ�0XOWL�7RXFK�EDVLHUWHQ�8PJH-
EXQJHQ�P|JOLFK��'LHVHU�KLQ]XJHZRQQHQH�)UHLKHLWVJUDG�ELUJW�GLGDNWLVFKHV�3RWHQWLDO�

��� (V�ODVVHQ�VLFK�HUVWPDOV�VLPXOWDQ�$EKlQJLJNHLWHQ�YRQ�PHKU�DOV�HLQHP�IUHL�EH-
ZHJOLFKHQ�2EMHNW�H[SORULHUHQ�

��� .ROODERUDWLYH�,QWHUDNWLRQHQ�ZHUGHQ�GXUFK�GLH�0XOWL�7RXFK�(LQJDEHP|JOLFK-

NHLWHQ�XQWHUVW�W]W��ZREHL�DXIJDEHQVSH]L¿VFKH�*HVSUlFKH�IRUFLHUW�ZHUGHQ�
:HLWHUH�)RUVFKXQJHQ�VROOHQ�]HLJHQ��ZHOFKH�%HGHXWXQJHQ�GLHVH�$VSHNWH�I�U�GDV�/HU-
QHQ�YRQ�*HRPHWULH�EHVLW]HQ�XQG�RE�GDUDXV� IROJHQG�SRVLWLYH�/HUQHIIHNWH�QDFKZHLV-
EDU�VLQG��'HU�YRUOLHJHQGH�$QVDW]�YHUVWHKW�VLFK�GDKHU�DOV�IDFKOLFKHU�=XJDQJ�]XP�)RU-
VFKXQJVNRQWH[W�0XOWL�7RXFK�LQ�/HKU��/HUQXPJHEXQJHQ�XQG�ZLUG�LQ�ZHLWHUI�KUHQGHQ�
)RUVFKXQJVSURMHNWHQ�DXIJHJULIIHQ��

5 Schlussfolgerungen zu Multi & Touch
6FK�OHU�YHUOLHUHQ�LP�FRPSXWHUJHVW�W]WHQ�8QWHUULFKW�ZHUWYROOH�/HUQ]HLW�GXUFK�%HGLHQ-

HUVFKXOXQJHQ��EHYRU�GLH�%HVFKlIWLJXQJ�PLW�GHQ�/HUQLQKDOWHQ�HLQVHW]W��2GHU�GLH�&RP-

SXWHUXPJHEXQJ�HUIRUGHUW�VR�YLHO�WHFKQLVFKHV�.QRZ�+RZ��YHUVWHOOWHU�%LOGVFKLUPNRQW-
UDVW��*HUlWH��GLH�QLFKW�IXQNWLRQLHUHQ��DXIZlQGLJH�6RIWZDUHXSGDWHV�XQG��LQVWDOODWLRQHQ�
HWF����GDVV�I�U�GLH�HLJHQWOLFKH�/HUQDNWLYLWlW�ZHQLJHU�=HLW�]XU�9HUI�JXQJ�VWHKW��

'HU�YRUJHVWHOOWH�07�7LVFK�3URWRW\S�NRQQWH�HLQHQ�GRSSHOWHQ�SRVLWLYHQ�(IIHNW�]HL-
JHQ��=XP�HLQHQ�GDGXUFK��GDVV�GLH�6FK�OHU,QQHQ�NHLQH�QRWZHQGLJH�%HGLHQHUVFKXOXQJ�
GXUFKODXIHQ�PXVVWHQ��XP�GLH�*UXQGIXQNWLRQDOLWlW�GHU�+DUG��XQG�6RIWZDUHXPJHEXQJ�
]X�YHUVWHKHQ��=XP�DQGHUHQ�N|QQHQ��XQWHUVW�W]W�GXUFK�GDV�0XOWL�7RXFK�6HWWLQJ��/HUQ-

FKDQFHQ�JHERWHQ�ZHUGHQ��GLH�VLFK�DXV�GHQ�NRRSHUDWLYHQ�$UEHLWVIRUPHQ�HUJHEHQ��(V�
SUR¿WLHUHQ�GDEHL�VRZRKO�GLH�IDFKOLFKHQ�/HUQLQKDOWH�GXUFK�$XVZHLWXQJ�GHU�=HLW��GLH�
]XP�/HUQHQ�]XU�9HUI�JXQJ�VWHKW��DOV�DXFK�GLH��EHUIDFKOLFKHQ�.RPSHWHQ]HQ�GXUFK�GDV�
0XOWL�7RXFK�6HWWLQJ�

0RGHUQH�(LQJDEHIRUPHQ��ZLH� VLH�GXUFK�0XOWL�7RXFK�EDVLHUWH�*HUlWH�P|JOLFK�
VLQG��I|UGHUQ�HLQHQ�VWlUNHU�DQ�GHQ�9RUDXVVHW]XQJHQ�GHV�1XW]HUV�XQG�GHU�1XW]XQJ�RUL-
HQWLHUWHQ�*HVWDOWXQJVDQVDW]�EH]�JOLFK�GHU�%HQXW]HUVFKQLWWVWHOOH��0LW�+LOIH�V\PEROL-
VFKHU�*HVWHQ�ODVVHQ�VLFK�,QWHUDNWLRQVIRUPHQ�JHVWDOWHQ��ZHOFKH�DQ�EHUHLWV�YRUKDQGHQH�
9RUVWHOOXQJHQ�XQG�9RUHUIDKUXQJHQ�GHV�1XW]HUV�DQNQ�SIHQ�N|QQHQ��'DGXUFK�NDQQ�HLQH�
5HGX]LHUXQJ�GHU�%HGLHQHUVFKXOXQJ�HUP|JOLFKW�ZHUGHQ�XQG�GLH�VR�]XVlW]OLFK�]XU�9HU-



�� &KULVWLDQ�'RKUPDQQ

I�JXQJ�VWHKHQGHQ��NRJQLWLYHQ�5HVVRXUFHQ�I�U�LQKDOWOLFKH�/HUQSUR]HVVH�JHQXW]W�ZHU-
GHQ�

'LH�$EOlXIH�EHLP�$UEHLWHQ�DQ�0XOWL�7RXFK�7LVFKHQ�]HLJHQ��GDVV�GDV�VLPXOWDQH�
$UEHLWHQ�DXI�HLQHU�JHPHLQVDPHQ�JHQXW]WHQ�$UEHLWVÀlFKH�DOOH�7HLOQHKPHU�JOHLFKHUPD-
�HQ�LQ�GHQ�/|VXQJVSUR]HVV�HLQEH]LHKW��GLH�%HGLHQXQJVNRPPXQLNDWLRQ�UHGX]LHUW�XQG�
NRPPXQLNDWLYH�$XVWDXVFKSUR]HVVH�DP�,QKDOW�RULHQWLHUW�I|UGHUW�±�(LQ�(IIHNW��GHU�HLQHQ�
ZHUWYROOHQ�%HLWUDJ�I�U�GHQ�8QWHUULFKW�XQG�GDV�/HKUHQ�XQG�/HUQHQ�OHLVWHQ�NDQQ�
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