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,QWHUDFWLYH� VXUIDFHV� DUH� LQFUHDVLQJO\� FRPPRQ� LQ�PXVHXPV�
DQG� RWKHU� LQIRUPDO� OHDUQLQJ� HQYLURQPHQWV� ZKHUH� WKH\� DUH�
VHHQ� DV� D� PHGLXP� IRU� SURPRWLQJ� VRFLDO� HQJDJHPHQW��
+RZHYHU�� GHVSLWH� WKHLU� LQFUHDVLQJ� SUHYDOHQFH�� ZH� NQRZ�
YHU\�OLWWOH�DERXW�IDFWRUV�WKDW�FRQWULEXWH�WR�FROODERUDWLRQ�DQG�
OHDUQLQJ� DURXQG� LQWHUDFWLYH� VXUIDFHV�� ,Q� WKLV� SDSHU� ZH�
SUHVHQW� DQDO\VHV� RI� YLVLWRU� HQJDJHPHQW� DURXQG� VHYHUDO�
PXOWL�WRXFK� WDEOHWRS� VFLHQFH� H[KLELWV��2EVHUYDWLRQV�RI� ����
YLVLWRUV�ZHUH�FROOHFWHG�WKURXJK�WZR�ZLGHO\�XVHG�WHFKQLTXHV��
YLGHR�VWXG\�DQG�VKDGRZLQJ��:H�PDNH�IRXU�FRQWULEXWLRQV�����
ZH� SUHVHQW� DQ� DOJRULWKP� IRU� LGHQWLI\LQJ� JURXSV� ZLWKLQ� D�
G\QDPLF� IORZ� RI� YLVLWRUV� WKURXJK� DQ� H[KLELW� KDOO�� ��� ZH�
SUHVHQW� PHDVXUHV� RI� JURXS�OHYHO� HQJDJHPHQW� DORQJ� ZLWK�
PHWKRGV� IRU� VWDWLVWLFDOO\� DQDO\]LQJ� WKHVH� PHDVXUHV�� ��� ZH�
DVVHVV� WKH� HIIHFW� RI� REVHUYDWLRQDO� WHFKQLTXHV� RQ� YLVLWRUV¶�
HQJDJHPHQW��GHPRQVWUDWLQJ�WKDW�FRQVHQWHG�YLGHR�VWXGLHV�GR�
QRW�QHFHVVDULO\� UHIOHFW�YLVLWRU�EHKDYLRU� LQ�PRUH�QDWXUDOLVWLF�
FLUFXPVWDQFHV��DQG����ZH�SUHVHQW�DQ�DQDO\VLV�VKRZLQJ� WKDW�
JURXSV� RI� WZR�� JURXSV�ZLWK� ERWK� FKLOGUHQ� DQG� DGXOWV�� DQG�
JURXSV� WKDW� WDNH� WXUQV� VSHQG� ORQJHU� DW� WKH� H[KLELWV� DQG�
HQJDJH�PRUH�ZLWK�VFLHQWLILF�FRQFHSWV��

$XWKRU�.H\ZRUGV�
0XVHXPV��OHDUQLQJ��PXOWL�WRXFK�WDEOHWRSV��TXDQWLWDWLYH�
PHWKRGV���
$&0�&ODVVLILFDWLRQ�.H\ZRUGV�
+������*URXS�DQG�2UJDQL]DWLRQ�,QWHUIDFHV���

,1752'8&7,21�
2QH� RI� WKH� FRUQHUVWRQHV� RI� PXOWL�WRXFK� WHFKQRORJ\� LV� LWV�
DELOLW\� WR� VXSSRUW� VLPXOWDQHRXV� LQWHUDFWLRQ� EHWZHHQ� FR�
ORFDWHG� XVHUV�� ,Q� UHFHQW� \HDUV�� PXOWL�WRXFK� UHVHDUFK� KDV�
PRYHG�RXW�RI�LWV�LQIDQF\�DQG�LQWR�³WKH�ZLOG´�>����������������

���� ���� ���� ��@�� /DUJH� PXOWL�WRXFK� GLVSOD\V� DUH� QRZ�
DYDLODEOH� WKURXJK� VHYHUDO� FRPPHUFLDO� YHQGRUV� DQG� PDQ\�
UHDO�ZRUOG� DSSOLFDWLRQV� KDYH� HPHUJHG�� 0XVHXPV� KDYH�
UHFHLYHG�SDUWLFXODU�DWWHQWLRQ�IURP�WKH�UHVHDUFK�FRPPXQLW\��
DV� VXSSRUWLQJ� PHDQLQJIXO� VRFLDO� LQWHUDFWLRQ� LV� VHHQ� DV�
FHQWUDO� WR� OHDUQLQJ� LQ� LQIRUPDO� HQYLURQPHQWV� >���� ��@��
6HYHUDO� UHVHDUFK� VWXGLHV� KDYH� HVWDEOLVKHG� WKDW� PXOWL�WRXFK�
WHFKQRORJ\� KDV� WKH� SRWHQWLDO� WR� HQJDJH� YLVLWRUV� LQ� IUXLWIXO�
FROODERUDWLYH�OHDUQLQJ�>������������������@��

0DQ\� RI� WKHVH� VWXGLHV� DUH� EDVHG� RQ� TXDOLWDWLYH� DQDO\VLV��
6XUSULVLQJO\�OLWWOH�TXDQWLWDWLYH�HYLGHQFH�H[LVWV�WKDW�H[SODLQV�
FOHDUO\� WKH� IDFWRUV� FRQWULEXWLQJ� WR� YLVLWRU� HQJDJHPHQW� DQG�
OHDUQLQJ� DURXQG� LQWHUDFWLYH� VXUIDFHV�� 7KHUH� DUH� QXPHURXV�
FKDOOHQJHV� DQG� QXDQFHV� SUHVHQW� LQ� DVVHVVLQJ� JURXS�
LQWHUDFWLRQV� DQG� HQJDJHPHQW� TXDQWLWDWLYHO\�� )LUVW�� LW� LV� QRW�
FOHDU� ZKDW� FRQVWLWXWHV� D� YLVLWRU� JURXS�� 0XVHXPV� FDQ� EH�
FURZGHG� DQG� FKDRWLF� HQYLURQPHQWV� ZKHUH� DFTXDLQWDQFHV�
DQG�VWUDQJHUV�IRUP�VWUHDPV�RI�DG�KRF�YLVLWRU�JURXSV�DURXQG�
H[KLELWV�� 7KH� FRPSRVLWLRQ�� VL]H�� DQG� LQWHUDFWLRQV� ZLWKLQ�
WKHVH� JURXSV� FKDQJH� FRQWLQXRXVO\� DQG� VSRQWDQHRXVO\� RYHU�
WLPH�� 6WXGLHV� RI� JURXS� HQJDJHPHQW� UHTXLUH� D� V\VWHPDWLF�
GHILQLWLRQ�RI�JURXSV�LQ�WKHVH�IOXLG�VHWWLQJV�DV�WKH�EHKDYLRU�RI�
LQGLYLGXDOV� DURXQG� DQ� H[KLELW� ZLOO� EH� LQIOXHQFHG� E\� RWKHU�
SHRSOH� SUHVHQW�� 6HFRQG�� VWXG\� GHVLJQV� QHHG� FDUHIXO�
FRQVLGHUDWLRQ�� 0XVHXPV� DUH� IUHH�FKRLFH� HQYLURQPHQWV��
&RPPRQ� UHFUXLWPHQW� DQG� REVHUYDWLRQ� WHFKQLTXHV� PD\�
DIIHFW� WKLV� HFRORJLFDO� SURSHUW\�� KDYH� VXEVWDQWLDO� HIIHFWV� RQ�
WKH� YHU\� EHKDYLRU� XQGHU� VWXG\� DQG� WKXV� LQDGYHUWHQWO\� ELDV�
WKH� VWXG\� RXWFRPH�� 7KLUG�� WKH� W\SH� RI� DSSOLFDWLRQ� DQG� LWV�
XVHU�LQWHUIDFH�FDQ�SRWHQWLDOO\�LQIOXHQFH�YLVLWRU�HQJDJHPHQW���

,Q� WKLV� SDSHU�� ZH� SUHVHQW� DQ� HPSLULFDO� VWXG\� RI� JURXS�
HQJDJHPHQW�DW� WKH�&DOLIRUQLD�$FDGHP\�RI�6FLHQFHV� LQ�6DQ�
)UDQFLVFR��ZKLFK�UHFHLYHV���PLOOLRQ�DQQXDO�YLVLWRUV��DQG�KDV�
D� YHU\� GLYHUVH� GHPRJUDSKLF� DXGLHQFH�� :H� XVHG� WZR�
GLIIHUHQW� JHQUHV�RI� LQWHUDFWLYH� WDEOHWRS� H[KLELWV� LQ�RUGHU� WR�
LGHQWLI\� IDFWRUV� WKDW� DUH� FRQVLVWHQW� DFURVV� ERWK� W\SHV� RI�
DSSOLFDWLRQV��DQG� WZR�W\SHV�RI�VWXG\�GHVLJQV��2XU�FRQFUHWH�
FRQWULEXWLRQV� DUH� IRXU�IROG�� DIWHU� GLVFXVVLQJ� UHODWHG� ZRUN�
DQG�LQWURGXFLQJ�RXU�VWXG\�GHVLJQV�ZH�SUHVHQW�DQ�DOJRULWKP�
IRU�LGHQWLI\LQJ�PHDQLQJIXO�JURXSV�ZLWKLQ�D�FRQWLQXRXV�IORZ�
RI�YLVLWRUV���
�
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6HFRQG� ZH� SUHVHQW� UHILQHG� PHDVXUHV� RI� JURXS�OHYHO�
HQJDJHPHQW�DORQJ�ZLWK�DSSURSULDWH�VWDWLVWLFDO�DQDO\VHV��:H�
WKHQ�PDNH�D�PHWKRGRORJLFDO�FRQWULEXWLRQ�E\�H[DPLQLQJ�WKH�
HIIHFWV� RI� GLIIHUHQW� GDWD�FROOHFWLRQ� WHFKQLTXHV� RQ� JURXS�
HQJDJHPHQW��)LQDOO\��ZH�DVVHVV�WKH�HIIHFW�RI�JURXS�VL]H��DJH�
FRPSRVLWLRQ�� DQG� RYHUODS� ZLWK� RWKHU� JURXSV� RQ� YLVLWRU�
HQJDJHPHQW�ZLWK�WKH�H[KLELWV�DQG�WKHLU�VFLHQWLILF�FRQWHQW��

5(/$7('�:25.�
9DULRXV� IDFWRUV� LQIOXHQFH� JURXS� HQJDJHPHQW� DURXQG�
WUDGLWLRQDO� H[KLELWV�� 7KHVH� LQFOXGH� WKH� DGXOW� DQG� FKLOG�
JHQGHU�>����������@��D�JURXS¶V�VL]H�DQG�DJH�FRPSRVLWLRQ�>���
��� ��� ���� ��@�� DQG� D� JURXS¶V� VWUDWHJ\� IRU� OHDUQLQJ� >�@��
+RZHYHU�� LW� LV�XQFOHDU� LI�DQ\�RI� WKH�REVHUYHG�HIIHFWV�DSSO\�
WR� LQWHUDFWLYH� PXOWL�WRXFK� H[KLELWV�� ZKLFK� PD\� IDFLOLWDWH�
GLIIHUHQW� IRUPV� RI� JURXS� HQJDJHPHQW�� 3UHYLRXV� +&,�
UHVHDUFK� KDV� VWXGLHG� JURXS� HQJDJHPHQW� DURXQG� LQWHUDFWLYH�
WDEOHWRSV� LQ�JHQHUDO� >��� ���������������� �������� ���� ��������
������@� DQG� LQ�PXVHXPV� LQ�SDUWLFXODU� >������������������@��
7KLV� LQFOXGHV�XQGHUVWDQGLQJ�ZKLFK�JHVWXUHV� DUH�XVHG��KRZ�
YLVLWRUV� DSSURDFK� VXUIDFHV� LQ� SXEOLF� VSDFHV�� WUDQVLWLRQV�
EHWZHHQ� XVHU� JURXSV�� DQG� SK\VLFDO� DQG� YHUEDO� LQWHUDFWLRQ�
EHWZHHQ�XVHUV�>������������������@��

:KLOH� PDQ\� ³LQ� WKH� ZLOG´� VWXGLHV� KDYH� DVVHVVHG�
HQJDJHPHQW�ZLWK�PXOWL�WRXFK�WHFKQRORJ\��WKH�JUHDW�PDMRULW\�
SULPDULO\� FRQFHQWUDWH� RQ� qualitative� DQDO\VHV� RI�
REVHUYDWLRQDO� GDWD� >��� ���� ���� ���� ���� ���� ���� ���� ��@��
Quantitative� DQDO\VHV� RI� JURXS� HQJDJHPHQW� DUH� OHVV�
FRPPRQ��SDUWLFXODUO\�IRU�VWXGLHV� WKDW�KDYH�EHHQ�FRQGXFWHG�
RXWVLGH�RI� ODERUDWRU\�RU�FRQWUROOHG�VHWWLQJV��3HOWRQHQ�HW�DO��
PHDVXUHG� GLVWULEXWLRQ� RI� JURXS� VL]H� DQG� JURXS� RYHUODS� LQ�
IURQW� RI� D� SXEOLF� LQWHUDFWLYH� VXUIDFH� ORFDWHG� LQ� D� VKRS�
ZLQGRZ� >��@�� +RUQ� HW� DO�� TXDQWLILHG� KROGLQJ� WLPHV� RI�
UHFUXLWHG� DQG� QRQ�UHFUXLWHG� JURXSV� DURXQG� DQ� LQWHUDFWLYH�
JDPH�EDVHG� H[KLELW� >��@�� DQG� +LQULFKV� HW� DO�� TXDQWLILHG�
RFFXUUHQFHV� RI� YDULRXV� PXOWL�WRXFK� JHVWXUHV� DURXQG� DQ�
LQWHUDFWLYH�PXVHXP�H[KLELW�>��@��2WKHU�TXDQWLWDWLYH�VWXGLHV�
HLWKHU� IRFXV�RQ�TXDQWLI\LQJ�HQJDJHPHQW�DURXQG� WUDGLWLRQDO��
QRQ�GLJLWDO�H[KLELWV� >�������������@�RU�DUH�FRQGXFWHG� LQ� WKH�
ODE�ZLWK�SUHGHWHUPLQHG�JURXS�VL]HV�>���������������������@��

2XU� DLP�� LQ� FRQWUDVW�� LV� WR� DGG� WR� WKLV� ERG\� RI� UHVHDUFK�
VWXGLHV�E\�TXDQWLI\LQJ�JURXS�HQJDJHPHQW�LQ�DQ�HFRORJLFDOO\�
YDOLG� HQYLURQPHQW� ZLWK� QDWXUDO� YLVLWRU� JURXSV� WKDW�
G\QDPLFDOO\� IRUP�� UHFRQILJXUH�� DQG� GLVSHUVH�� ,Q� WKLV�
FRQWH[W�� D� VLJQLILFDQW� FKDOOHQJH� LV� WR� LGHQWLI\� JURXSV� LQ� D�
V\VWHPDWLF� ZD\�� ([LVWLQJ� ZRUN� KDV� SURYLGHG� VRPH� EDVLF�
PHFKDQLVPV� RI� LGHQWLI\LQJ� JURXSV� EDVHG� RQ� XQLQWHUUXSWHG�
XVH� >���� ���� ��@�� 7KLV� ZRUNV� IRU� TXLHW� YHQXHV�� EXW� LV�
SUREOHPDWLF� ZKHQ� JURXSV� RYHUODS� >��@�� :RUN� RQ� )�
IRUPDWLRQV�>������@�RIIHUV�D�ZD\�RI�GHILQLQJ�DQG�GHWHFWLQJ�
IUHH�VWDQGLQJ� JURXSV� WKURXJK� DQDO\]LQJ� RULHQWDWLRQ� DQG�
SRVLWLRQLQJ�RI�JURXS�PHPEHUV��,Q�PXVHXPV��KRZHYHU��VXFK�
VSDWLDO� FKDUDFWHULVWLF� DUH� PRVWO\� SUHGHWHUPLQHG� E\� WKH�
GHVLJQ� RI� WKH� H[KLELW� VSDFH� >��@�� +HUH� ZH� LQWURGXFH� DQ�
DOJRULWKP� WR� LGHQWLI\� JURXSV� EDVHG� RQ� WKHLU� WHPSRUDO�
IRUPDWLRQ�ZLWKLQ�FRQWLQXRXV�SHULRGV�RI�XVDJH� 

678'<�'(6,*1�
,Q�WKLV�VHFWLRQ�ZH�ZLOO�ILUVW�GHILQH�PHDVXUHV�RI�HQJDJHPHQW�
IRU� RXU� TXDQWLWDWLYH� VWXG\�� :H� WKHQ� GHVFULEH� RXU� VWXG\�
GHVLJQ��GDWD�FROOHFWLRQ��DQG�UHVHDUFK�TXHVWLRQV��

0HDVXUHV�RI�*URXS�(QJDJHPHQW�
6HYHUDO� PHWKRGV� IRU� TXDQWLI\LQJ� HQJDJHPHQW� KDYH� EHHQ�
SURSRVHG�� 'ZHOO� WLPH� �RU� KROGLQJ� WLPH�� LV� DQ� HVWDEOLVKHG�
PHDVXUH� WKDW� LV�HDV\� WR�FDSWXUH�DQG�VHUYHV�DV�D� UHDVRQDEOH�
SUR[\�IRU�WKH�GHSWK�RI�YLVLWRU�HQJDJHPHQW�ZLWK�H[KLELWV�>���
���������@��)ROORZLQJ�>��������������@��ZH�DOVR�PHDVXUH�WKH�
IUHTXHQF\�RI�SK\VLFDO�DQG�YHUEDO�EHKDYLRUV�WKDW�ZH�GHWDLO�LQ�
WKH� 6WXG\� 3URFHGXUH� VHFWLRQ�� 3ULRU� UHVHDUFK� RIIHUV� VRPH�
LQVLJKW�LQWR�ZKLFK�JURXS�IDFWRUV�PD\�LQIOXHQFH�HQJDJHPHQW�
DQG� OHDUQLQJ� LQ�PXVHXPV��$� VHULHV� RI� VWXGLHV� KDYH� VKRZQ�
WKDW�group size� LQIOXHQFHV� HQJDJHPHQW� DURXQG� H[KLELWV� >���
�@� DQG� PXOWL�WRXFK� WDEOHWRSV� >��@�� $QRWKHU� VHW� RI� VWXGLHV�
SURYLGHV�HYLGHQFH�WKDW�age composition�LQIOXHQFHV�OHDUQLQJ��
KLJKOLJKWLQJ�WKDW�JURXSV�ZLWK�ERWK�FKLOGUHQ�DQG�DGXOWV�OHDUQ�
EHVW�>������������@��7KLUG�� WKHUH�LV�TXDOLWDWLYH�HYLGHQFH�WKDW�
WKH�RYHUODS�EHWZHHQ�JURXSV�PD\�LQIOXHQFH�HQJDJHPHQW�ZLWK�
LQWHUDFWLYH� VXUIDFHV� LQ� QDWXUDOLVWLF�� ZDON�XS�DQG�XVH�
VFHQDULRV�>������@���

$SSOLFDWLRQV�
7KH�W\SH�RI�DSSOLFDWLRQ�DQG�LWV�XVHU�LQWHUIDFH�FDQ�SRWHQWLDOO\�
LQIOXHQFH� YLVLWRU� HQJDJHPHQW� DURXQG� LQWHUDFWLYH� WDEOHWRSV��
,Q� WKLV�SDSHU��ZH�FRQVLGHU� WZR�GLIIHUHQW�JHQUHV�RI� WDEOHWRS�
H[KLELW� WR� LGHQWLI\� IDFWRUV� WKDW� DUH� FRQVLVWHQW� DFURVV� ERWK�
DSSOLFDWLRQV�� ,Q� WKLV� VHFWLRQ� ZH� EULHIO\� GHVFULEH� ERWK�
DSSOLFDWLRQV� WR� JLYH� D� VHQVH� RI� WKH� GLIIHUHQW� W\SHV� RI�
H[SHULHQFHV�WKDW�WKH\�SURYLGH��

7KH�ILUVW�DSSOLFDWLRQ��FDOOHG�'HHS7UHH�>�@��LV�DQ�LQWHUDFWLYH�
YLVXDOL]DWLRQ� RI� WKH� 7UHH� RI� /LIH� LQ� ZKLFK� YLVLWRUV� FDQ�
EURZVH� WKH� HYROXWLRQDU\� UHODWLRQVKLSV� RI� RYHU� �������
VSHFLHV�� 9LVLWRUV� FDQ� ³IO\´� WKURXJK� WKH� WUHH� WR� LQWHUHVWLQJ�
VSHFLHV�XVLQJ�D�GHHS�]RRP�LQWHUIDFH��YLHZ�GHVFULSWLRQV�DQG�
ULFK� LPDJHU\�DERXW�VSHFLHV� WKH\� ILQG��DQG� OHDUQ�DERXW�KRZ�
DQ\�WZR�VSHFLHV� LQ� WKH�WUHH�DUH�UHODWHG��9LVLWRUV�H[SHULHQFH�
'HHS7UHH�DV�DQ�RSHQ�HQGHG��H[SORUDWRU\�DFWLYLW\�� LQ�ZKLFK�
WKH\� KDYH� IUHH� FRQWURO� RYHU� ZKDW� WKH\� VHH� DQG� GR�� 7KH�
VHFRQG� DSSOLFDWLRQ�� Build-a-Tree� �BAT�� >��@�� LV� D� WUHH�
EXLOGLQJ� SX]]OH� JDPH� LQ� ZKLFK� YLVLWRUV� UHFRQVWUXFW� WKH�
HYROXWLRQDU\� UHODWLRQVKLSV� RI� GLIIHUHQW� VSHFLHV� LQ�
LQFUHDVLQJO\� FKDOOHQJLQJ� OHYHOV�� 7KLV� LV� GRQH� E\� EXPSLQJ�
VSHFLHV�WRJHWKHU�LQ�WKH�FRUUHFW�RUGHU��

%RWK� DSSOLFDWLRQV� DUH� WKH� UHVXOW� RI� RYHU� WZR� \HDUV� RI�
LWHUDWLYH�WHVWLQJ�DQG�HYDOXDWLRQ�LQYROYLQJ�KXQGUHGV�RI�XVHUV�
DFURVV� VHYHUDO� PXVHXPV� >�@�� 7KH\� DUH� QRZ� RQ� GLVSOD\� LQ�
IRXU� PDMRU� PXVHXPV� LQ� WKH� 8�6�� %RWK� DSSOLFDWLRQV� KDYH�
EHHQ�FDUHIXOO\�GHVLJQHG�WR�VXSSRUW�FROODERUDWLRQ�DQG�VRFLDO�
HQJDJHPHQW�>�@�� +RZHYHU�� HYHQ� WKRXJK� ERWK� DSSOLFDWLRQV�
LQYROYH� HYROXWLRQDU\� WUHHV�� WKH� QDWXUH� RI� WKH� LQWHUDFWLRQ� LV�
YHU\� GLIIHUHQW±RQH� LV� DQ� RSHQ�HQGHG� H[SORUDWRU\� GDWD�
YLVXDOL]DWLRQ��DQG�WKH�RWKHU�LV�D�SX]]OH�JDPH���



'DWD�&ROOHFWLRQ�
7KHUH�DUH�VHYHUDO�FKDOOHQJHV�WR�TXDQWLI\�JURXS�LQWHUDFWLRQ�LQ�
QDWXUDOLVWLF� VHWWLQJV�� )LUVW�� HYHQ� WKRXJK� ZH� PHDVXUH�
HQJDJHPHQW�DW�D�JURXS�OHYHO��ZH�KDYH�WR�FROOHFW�GDWD�DW�WKH�
VXEMHFW�OHYHO��DV�LW�LV�DOPRVW�LPSRVVLEOH�IRU�D�UHDO�WLPH�FRGHU�
WR� UHOLDEO\� DQG� FRQVLVWHQWO\� GHWHFW� JURXSV� DV� WKH\� IRUP�� ,Q�
IDFW�� DV� ZH� ZLOO� RXWOLQH� EHORZ�� HYHQ� UHWURVSHFWLYHO\�
LGHQWLI\LQJ� JURXSV� LQ� D� YLGHR� UHFRUGLQJ� LV� QRQ�WULYLDO��
+RZHYHU�� EHFDXVH� VXEMHFWV� FRPPRQO\� RYHUODS� GXULQJ� WKH�
IRUPDWLRQ� RI� JURXSV�� VXEMHFW�OHYHO� GDWD� LV� XQOLNHO\� WR� EH�
LQGHSHQGHQW�� 7KLV� PDNHV� PRVW� WUDGLWLRQDO� VWDWLVWLFDO�
DQDO\VHV� �VXFK� DV�$129$V�� WKDW� DVVXPH� LQGHSHQGHQFH�RI�
REVHUYDWLRQV�LQDSSOLFDEOH�RQ�WKH�VXEMHFW�OHYHO���

6HFRQGO\�� WKH�ZD\� LQ�ZKLFK�ZH�FRQGXFW�REVHUYDWLRQV�PD\�
LQIOXHQFH� WKH�ZD\�YLVLWRUV� LQWHUDFW�ZLWK�HDFK�RWKHU�DQG� WKH�
H[KLELW�� 9LGHR� UHFRUGLQJ� LQ� SXEOLF� VSDFHV� UHTXLUHV� YLVLWRU�
FRQVHQW� LQ� PRVW� FRXQWULHV�� 7KLV�� LQ� WXUQ�� UHTXLUHV� FRQVHQW�
SURFHGXUHV� WKDW� PD\� LQWURGXFH� VDPSOLQJ� ELDV� DQG� DOWHU�
YLVLWRU�EHKDYLRU��WKXV�XQGHUPLQLQJ�WKH�HFRORJLFDO�YDOLGLW\�RI�
WKH�ILQGLQJV��$OWHUQDWLYHO\��HQJDJHPHQW�FDQ�EH�FDSWXUHG�E\�
PDQXDOO\� FRGLQJ�YLVLWRU� EHKDYLRU� LQ� UHDO�WLPH��7KLV� DOORZV�
IRU� D� PRUH� QDWXUDO� IORZ� RI� YLVLWRUV� DQG� LV� OHVV� LQWUXVLYH��
+RZHYHU��WKHVH�W\SHV�RI�REVHUYDWLRQV�SUHVHQW�FKDOOHQJHV�IRU�
UHVHDUFKHUV�WR�DFFXUDWHO\�PHDVXUH�WKH�UDQJH�RI��SK\VLFDO�DQG�
YHUEDO�LQWHUDFWLRQV�EHWZHHQ�JURXS�PHPEHUV�LQ�UHDO�WLPH���

2XU� VWXG\� GHVLJQ� VHHNV� WR� VWULNH� D� EDODQFH� EHWZHHQ� WKHVH�
WZR� PHWKRGV� RI� REVHUYDWLRQ�� 7R� DVVHVV� WKH� HFRORJLFDO�
YDOLGLW\� RI� RXU� UHVXOWV�� ZH� LQGHSHQGHQWO\� FDSWXUHG�
HQJDJHPHQW� WZLFH�� ,Q� RQH� VHW� RI� REVHUYDWLRQV�� ZH� YLGHR�
UHFRUGHG�YLVLWRUV�XVLQJ�WKH�'HHS7UHH�H[KLELW�DIWHU�REWDLQLQJ�
LQIRUPHG� FRQVHQW� �9LGHR��� )RU� WKH� VHFRQG� VHW� RI�
REVHUYDWLRQV�ZH�FRGHG�YLVLWRU�EHKDYLRU�LQ�UHDO�WLPH�DW�ERWK�
WKH� 'HHS7UHH� H[KLELW� DQG� WKH� %XLOG�D�7UHH� H[KLELW�� 7KLV�
ZDV� GRQH� ZLWKRXW� YLGHR� UHFRUGLQJ� RU� ZULWWHQ� FRQVHQW�
SURFHGXUHV��1DWXUDOLVWLF���7KLV�UHVXOWHG�LQ�WKUHH�LQGHSHQGHQW�
GDWDVHWV� �6HW� ��� Video / DeepTree�� 6HW� ��� Naturalistic / 
DeepTree�� DQG� 6HW� ���Naturalistic / Build-a-Tree��� $FURVV�
DOO� WKUHH�GDWDVHWV��ZH�XVHG� WKH� VDPH�HQJDJHPHQW�YDULDEOHV�
DQG� UHDO�WLPH� FRGLQJ� VFKHPH�� DV� GHVFULEHG� LQ� WKH� QH[W�
VXEVHFWLRQ�� $OO� WKH� GDWD� ZHUH� FROOHFWHG� DW� WKH� &DOLIRUQLD�
$FDGHP\� RI� 6FLHQFHV� LQ� 6DQ� )UDQFLVFR� GXULQJ� WKH� VDPH�
WLPH�RI�WKH�\HDU��,5%�DSSURYDO�ZDV�REWDLQHG��

6WXG\�3URFHGXUH�DQG�5HDO�7LPH�&RGLQJ�
$OO� REVHUYDWLRQV� ZHUH� FROOHFWHG� RQ� WKH� IORRU� RI� WKH� VDPH�
PXVHXP�ZLWK� WKH� JHQHUDO� YLVLWRU� SRSXODWLRQ�� ,Q� WKH�Video�
FRQGLWLRQ��WKH�DUHD�DURXQG�WKH�H[KLELW�ZDV�FRUGRQHG�RII��DQG�
YLVLWRUV� VLJQHG� D� FRQVHQW� IRUP� EHIRUH� HQWHULQJ� WKH� DUHD��
(YDOXDWLRQ� VWDII� DOVR� DFWLYHO\� UHFUXLWHG� YLVLWRUV� ZKR� ZHUH�
QHDUE\��$IWHU�JLYLQJ�FRQVHQW��SDUWLFLSDQWV�ZHUH�IUHH�WR�FRPH�
DQG�JR�DV�WKH\�SOHDVHG��9LGHR�DQG�DXGLR�RI�WKHLU�LQWHUDFWLRQ�
DW�WKH�H[KLELW�ZHUH�UHFRUGHG��)RU�WKH�QDWXUDOLVWLF�FRQGLWLRQ��
D� VLJQ�QH[W� WR� WKH� H[KLELW� LQIRUPHG� YLVLWRUV� RI� DQ� RQJRLQJ�
VWXG\�� DQG� VWDII� ZHUH� DYDLODEOH� WR� DQVZHU� TXHVWLRQV��
2WKHUZLVH�YLVLWRUV�ZHUH�HQWLUHO\�IUHH�WR�FRPH�DQG�JR��

)RU� DOO� RI� WKH� GDWDVHWV� WKH� VDPH� UHDO�WLPH� FRGLQJ� VFKHPH�
ZDV�XVHG²WKH�RQO\�GLIIHUHQFH�ZDV�WKDW�FRGLQJ�LQ�WKH�Video�
VWXG\� XWLOL]HG� WKH� YLGHR� UHSOD\�� ZKLOH� LQ� WKH� Naturalistic�
VWXG\� REVHUYHUV� FRGHG� HQJDJHPHQW� RQ� VLWH�� 7R�PDNH� ERWK�
VWXG\� W\SHV�FRPSDUDEOH�� WKH�FRGLQJ�VFKHPH�ZDV� OLPLWHG� WR�
ZKDW� ZDV� DFFRPSOLVKDEOH� LQ� UHDO�WLPH�� HYHQ� WKRXJK� WKH�
YLGHR�ZRXOG�KDYH�DOORZHG�IRU�PRUH�VRSKLVWLFDWHG�FRGLQJ��

7KH� IROORZLQJ� HYHQWV� ZHUH� FDSWXUHG�� )LUVW�� DUULYDO� DQG�
GHSDUWXUH�WLPHV�ZHUH�UHFRUGHG��IURP�ZKLFK�ZH�FRXOG�GHULYH�
GZHOO� WLPHV� DQG�RYHUODS�EHWZHHQ�YLVLWRUV��6HFRQG�� WKH� DJH�
UDQJH� RI� HDFK� YLVLWRU� ZDV� HVWLPDWHG�� 7KLUG�� ZH� GHYHORSHG�
DQG� UHILQHG� D� FRGLQJ� VFKHPH� IRU� VRFLDO� HQJDJHPHQW�� 2XU�
RULJLQDO� VFKHPH� LQFOXGHG� ��� FRGHV�� EXW� VHYHUDO� RI� WKHVH�
RFFXUUHG� VR� UDUHO\� ����� RI� WKH� WLPH�� RU� VR� IUHTXHQWO\�
�!���� RI� WKH� WLPH�� WKDW� WKH\� SUHVHQWHG� LQVXIILFLHQW�
YDULDELOLW\� DQG�ZHUH� HOLPLQDWHG� LQ� DQDO\VLV��7KH� IROORZLQJ�
QLQH�VRFLDO�HQJDJHPHQW�EHKDYLRUV�PDGH�XS�WKH�ILQDO�VHW��

x� Prevent Touch��SK\VLFDO���2QH�YLVLWRU�SUHYHQWV�DQRWKHU�
YLVLWRU�IURP�WRXFKLQJ�WKH�GLVSOD\��

x� Turn-Taking��SK\VLFDO���9LVLWRUV�WDNH�WXUQV�LQ�WDNLQJ�
FRQWURO�RI�WKH�H[KLELW��

x� Two Manipulate��SK\VLFDO���7ZR�YLVLWRUV�PDQLSXODWH�WKH�
H[KLELW�DW�WKH�VDPH�WLPH��

x� Pointing��SK\VLFDO���$�YLVLWRU�SRLQWV�DW�DQ�HOHPHQW�RQ�WKH�
VFUHHQ�EXW�GRHV�QRW�WRXFK�LW��

x� Bio Question��YHUEDO��
x� Bio Statement��YHUEDO��
x�Negotiation��YHUEDO���9LVLWRUV�QHJRWLDWH�ZKDW�WR�GR��
x�How-To Talk��YHUEDO���9LVLWRUV�GLVFXVV�KRZ�WR�RSHUDWH�WKH�
H[KLELW���XVHU�LQWHUIDFH��

x� Enjoyment��DIIHFWLYH���$�YLVLWRU�H[SUHVVHV�HQMR\PHQW��

)ROORZLQJ� VWDQGDUG�PXVHXP�SUDFWLFH� >���� ��@�� LQWHUDFWLRQV�
ZHUH�FRGHG�LQ�WZHQW\������VHFRQG�LQWHUYDOV�±�QRWLQJ�WKDW�DQ�
LGHQWLILHG� EHKDYLRU� RFFXUUHG� GXULQJ� WKDW� LQWHUYDO�� 7KLV�
PHDQV� WKDW� HYHQ� LI� DQ� HQJDJHPHQW� EHKDYLRU� RFFXUUHG�
PXOWLSOH� WLPHV� GXULQJ� D� WZHQW\� VHFRQG� LQWHUYDO�� WKLV�
EHKDYLRU�ZRXOG�EH�RQO\�UHFRUGHG�RQFH�GXULQJ�WKDW�LQWHUYDO��
)RU� HDFK� YLVLWRU�� ZH� FDQ� WKHQ� FDOFXODWH� WKH� SHUFHQWDJH� RI�
WLPH� WKH\� H[SHULHQFHG� HQJDJHPHQW� EHKDYLRUV� E\� GLYLGLQJ�
WKH� QXPEHU� RI� LQWHUYDOV� LQ� ZKLFK� WKH\� H[SHULHQFHG� HDFK�
EHKDYLRU�E\� WKH� WRWDO�QXPEHU�RI� LQWHUYDOV� WKH\�VSHQW�DW� WKH�
H[KLELW�� )RU� WKH� UHPDLQGHU�RI� WKLV� SDSHU��ZH� UHIHU� WR� WKHVH�
SHUFHQWDJHV�DV�VRFLDO�HQJDJHPHQW�PHDVXUHV��1RWH�WKDW�PRVW�
VRFLDO�HQJDJHPHQW�PHDVXUHV�FDQ�RQO\�RFFXU�ZKHQ�WKHUH�DUH�
DW�OHDVW�WZR�VXEMHFWV�DW�WKH�WDEOH��&RQVHTXHQWO\��YLVLWRUV�ZKR�
VSHQW�PRVW�RI�WKHLU�WLPH�LQWHUDFWLQJ�ZLWK�WKH�H[KLELW�RQ�WKHLU�
RZQ�ZHUH�H[FOXGHG�IURP�DQDO\VLV�RI�VRFLDO�HQJDJHPHQW��EXW�
LQFOXGHG�LQ�WKH�DQDO\VLV�RI�GZHOO�WLPH���

3DUWLFLSDQWV�
$FURVV�DOO�WKUHH�VWXGLHV��ZH�FROOHFWHG�GDWD�IURP�����YLVLWRUV�
RYHU�WKH�FRXUVH�RI����GD\V������IRU�WKH�Video�VWXG\�DQG�����
DFURVV�WKH�WZR�Naturalistic�VWXGLHV��ZLWK����\RXQJ�FKLOGUHQ�
�a�����\HDUV�������FKLOGUHQ��a���±���\�������WHHQV�DQG�����
DGXOWV�����XQNQRZQ�DJH�JURXS���



5HVHDUFK�4XHVWLRQV�
%DVHG� RQ� RXU� PHDVXUHV� RI� HQJDJHPHQW�� ZH� IRFXV� RQ� WKH�
IROORZLQJ�ILYH�UHVHDUFK�TXHVWLRQV��

54��� +RZ� FDQ� YLVLWRU� JURXSV� EH� FKDUDFWHUL]HG� DQG�
TXDQWLILHG�LQ�D�FRQWH[W�LQ�ZKLFK�JURXSV�VSRQWDQHRXVO\�IRUP��
FKDQJH�RYHU�WLPH��DQG�GLVSHUVH"�

54���+RZ�GRHV�WKH�QDWXUH�RI�WKH�REVHUYDWLRQDO�VWXG\�DIIHFW�
YLVLWRU�HQJDJHPHQW�ZLWK�LQWHUDFWLYH�H[KLELWV"�

54���+RZ�GRHV�JURXS�VL]H�DQG�DJH�FRPSRVLWLRQ�LQIOXHQFH�
HQJDJHPHQW"�

54���+RZ�GR�RYHUODSSLQJ�JURXSV�LQIOXHQFH�HDFK�RWKHU"��

54���$UH�FHUWDLQ�W\SHV�RI�VRFLDO�HQJDJHPHQW�DVVRFLDWHG�
ZLWK�ORQJHU�GZHOO�WLPHV"�

54�� FRQWULEXWHV� WR� DQ� DOJRULWKPLF� GHILQLWLRQ� RI� PXVHXP�
YLVLWRU� JURXSV�� 54�� DGGUHVVHV� LVVXHV� VXUURXQGLQJ� VWXG\�
PHWKRGRORJLHV�� 54�� WKURXJK�54�� LQWHQG� WR� RIIHU� LQVLJKWV�
LQWR�JURXS�VRFLDO�HQJDJHPHQW�DURXQG�VFLHQFH�H[KLELWV�RQ�D�
PXOWL�WRXFK�WDEOH��

'(),1,1*�*52836�
:KLOH� H[LVWLQJ� REVHUYDWLRQDO� VWXGLHV� KDYH� ORRNHG� DW� WKH�
IRUPDWLRQ� RI� JURXSV� DQG� WKHLU� LQWHUDFWLRQ� LQ� ZDON�XS�DQG�
XVH�HQYLURQPHQWV��ZH�DUH�QRW�DZDUH�RI�V\VWHPDWLF�PHWKRGV�
IRU� LGHQWLI\LQJ� JURXSV� ZLWKLQ� D� QDWXUDO� IORZ� RI� YLVLWRUV��
6RPH� VWXGLHV� KDYH� XVHG� LGOH� WLPHV� WR� FOXVWHU� VHVVLRQV� DQG�
JURXSV�RI�FRQWLQXRXV�XVH�>����������@��+RZHYHU��WKLV�LV�QRW�
VXLWDEOH�IRU�EXV\�PXVHXPV�DV�JURXSV�PD\�IRUP�DQG�RYHUODS�
within�FRQWLQXRXV�SHULRGV�RI�XVH��$Q�H[DPSOH�VHTXHQFH�RI�
DUULYDO�DQG�GHSDUWXUHV�RI�VHYHUDO�YLVLWRUV�LV�VKRZQ�LQ�)LJXUH�
�� �EDVHG�RQ� UHDO�SDWWHUQV�RI�YLVLWRU� IORZ�IURP�RXU�GDWD��� ,W�
LOOXVWUDWHV� WKDW�GHILQLQJ�JURXSV�E\� LGOH� WLPH�ZRXOG�JLYH�XV�
RQO\� JURVV� FOXVWHUV� WKDW� PD\� FRQWDLQ� PXOWLSOH� VXE�JURXSV�
WKDW�KDYH�FRPH�DQG�JRQH��DQG�WKXV�ZRXOG�IDLO�WR�GHWHFW�PRUH�
ILQH�JUDLQHG� JURXS� IRUPDWLRQV� WKDW� RYHUODS� ZLWK� RQH�
DQRWKHU�� 7KLV� PDNHV� TXDQWLWDWLYH� DQDO\VLV� LQDFFXUDWH� DQG�
SUREOHPDWLF��ZKHWKHU�HVWDEOLVKLQJ�IDFWRUV�VXFK�DV�JURXS�VL]H�
DQG� DJH� FRPSRVLWLRQ�� RU� PHDVXULQJ� HQJDJHPHQW� RU� GZHOO�
WLPH��)RU�LQVWDQFH��LW�LV�QRW�FOHDU�ZKDW�ZH�VKRXOG�FRQVLGHU�WR�
EH�WKH�VL]H��FRPSRVLWLRQ��DQG�GZHOO�WLPH�RI�WKLV�VHTXHQFH�RI�
YLVLWRUV��VLQFH�WKHUH�LV�RQO\�RQH�YLVLWRU�RXW�RI����ZKR�VWD\V�
IRU� WKH� HQWLUH� WLPH�� ZKLOH� WKH� RWKHUV� VSHQG� YDVWO\� YDU\LQJ�
WLPHV�DW�WKH�H[KLELW�LQ�GLIIHUHQW�JURXS�FRQVWHOODWLRQV��

0HWKRGRORJLFDOO\�� WKH� QHHG� IRU� FOHDUO\� GHILQLQJ� JURXSV�
DULVHV� IURP� WZR� UHTXLUHPHQWV��)LUVW��ZH�ZDQW� WR�GHWHUPLQH�
WKH�UHSUHVHQWDWLYH�JURXS�VL]H�DQG�DJH�FRPSRVLWLRQ�LQ�ZKLFK�
WKH�JURXS�PHPEHUV�KDYH�actually� VSHQW�PRVW�RI� WKHLU� WLPH�
WRJHWKHU� DW� WKH� H[KLELW�� 6HFRQG�� ZH� QHHG� WR� DQDO\]H�
HQJDJHPHQW�RQ� WKH�JURXS� OHYHO� IRU� VWDWLVWLFDO� YDOLGLW\��7KH�
H[SHULHQFH� RI� PDQ\� YLVLWRUV� RYHUODSV� VLJQLILFDQWO\�� ZKLFK�
LQWURGXFHV� GHSHQGHQFLHV� ZLWKLQ� RXU� GDWD� WKDW� PDNHV� PRVW�
VWDWLVWLFDO� DQDO\VHV� LQDSSOLFDEOH� RQ� WKH� VXEMHFW� OHYHO��
7KURXJK� DJJUHJDWLQJ� RXU� HQJDJHPHQW� SHU� JURXS�� ZH� FDQ�
DYRLG�PXFK�RI�WKLV�GHSHQGHQFH��ZKLFK�DOORZV�XV�WR�FRQGXFW�
VRXQG�VWDWLVWLFDO�DQDO\VLV�RQ�WKH�JURXS�OHYHO��

*URXS�&OXVWHULQJ�$OJRULWKP�
)RU�WKH�SXUSRVH�RI�WKLV�VWXG\��ZH�GHILQH�VKDUHG�SUHVHQFH�DV�
WHPSRUDO� RYHUODS� H[SUHVVHG� LQ� SHUFHQWDJH�RI� WLPH� VSHQW� DW�
WKH�H[KLELW��)RU� LQVWDQFH�� LI�YLVLWRUV�RYHUODS�E\�RQO\����RI�
WKHLU� FRPELQHG� WLPH� DW� WKH� WDEOH�� WKH\� DUH� OHVV� OLNHO\� WR�
LQIOXHQFH� RQH� DQRWKHU� WKDQ� YLVLWRUV�ZKR� VSHQG� DOO� RI� WKHLU�
WLPH�WRJHWKHU��1RWH�WKDW�WKH�SHUFHQWDJH�RI�RYHUODS�EHWZHHQ�
WZR� YLVLWRUV� LV� DV\PPHWULF� ZKHQ� WKH� GZHOO� WLPHV� RI� HDFK�
YLVLWRU� GLIIHU�� )RU� LQVWDQFH�� YLVLWRU� �� LQ� )LJXUH� �� VSHQGV�
�����RI�KHU�WLPH�ZLWK�YLVLWRU����EXW�YLVLWRU���RQO\�VSHQGV�D�
VPDOO�IUDFWLRQ�RI�KHU�WLPH�ZLWK�YLVLWRU����2XU�DOJRULWKP�IRU�
LGHQWLI\LQJ� JURXSV� LV� EDVHG� RQ� JURXSV� RI� YLVLWRUV� ZKR� DOO�
mutually RYHUODS� IRU� WKH�PDMRULW\�RI� WKHLU� WLPH��!������VR�
WKDW�IRU�DQ\�WZR�VXEMHFWV�$�DQG�%�ZLWKLQ�D�JURXS��$�VSHQGV�
PRVW� RI� KHU� WLPH�ZLWK� %��and� %� VSHQGV�PRVW� RI� KHU� WLPH�
ZLWK�$��H�J��YLVLWRUV�������DQG�����,Q�RWKHU�ZRUGV��ZH�VHOHFW�
JURXSV�RI�YLVLWRUV� WKDW� share most� RI� WKHLU� H[SHULHQFH�±� LQ�
WKLV�SDSHU�UHIHUUHG�WR�DV�exclusive groups��

7KH�FRUH�DOJRULWKP�IRU�WKLV�SURFHGXUH�ZRUNV�DV�IROORZV�����
FDOFXODWH�SDLU�ZLVH�SHUFHQWDJH�RYHUODS�EHWZHHQ�DOO�VXEMHFWV��
��� )RU� HDFK� VXEMHFW�� FKHFN� LI� WKHUH� DUH� H[LVWLQJ� JURXSV� LQ�
ZKLFK�WKH�VXEMHFW�PXWXDOO\�RYHUODSV�ZLWK�all�PHPEHUV�����LI�
WKHUH� LV� H[DFWO\� RQH�JURXS� WKDW�PHHWV� WKLV� FULWHULD�� DGG� WKH�
VXEMHFW�WR�WKH�JURXS��LI� WKHUH�DUH�PXOWLSOH�JURXSV�WKDW�PHHW�
WKLV� FULWHULD�� DGG� WKH� VXEMHFW� WR� WKH� JURXS� LQ� ZKLFK� WKH�
PXWXDO� RYHUODS� LV� KLJKHVW�� LI� WKHUH� DUH� QR� JURXSV�� FUHDWH� D�
QHZ�JURXS�ZLWK�WKH�VXEMHFW�DV�ILUVW�PHPEHU��:H�DSSOLHG�WKLV�
DOJRULWKP� WR� GHWHFW� JURXSV� ZLWKLQ� RXU� GDWDVHW�� ZKLFK�
FOXVWHUHG�RXU� ����YLVLWRUV� LQWR� ����JURXSV� DFURVV� DOO� WKUHH�
GDWDVHWV��7KH�YLVXDOL]HG�UHVXOWV�IRUP�D�VHTXHQFH�FKDUW��VXFK�
DV�VKRZQ�LQ�)LJXUH����)RU�LOOXVWUDWLRQ��)LJXUH���XVHV�FRORU�WR�
FRGH�H[FOXVLYH�JURXSV�GHWHUPLQHG�E\�WKH�DOJRULWKP��

)LJXUH����([DPSOH�RI�D�VHTXHQFH�RI�YLVLWRUV�VSHQGLQJ�WLPH�DW�WKH�H[KLELW�DQG�FOXVWHULQJ�RI�H[FOXVLYH�JURXSV��FRORU�FRGHG���



,Q� D� VHFRQG� SDVV�� IRU� HDFK� H[FOXVLYH� JURXS�� WKH� DOJRULWKP�
ILQGV�QRQ�PHPEHUV�WKDW�RYHUODS�ZLWK�each�PHPEHU�E\�PRUH�
WKDQ������1RWH�WKDW�WKLV�WLPH��WKLV�RYHUODS�LV�QRW�PXWXDO�DV�
RWKHUZLVH� WKH� YLVLWRU� ZRXOG� KDYH� WR� EH� D� PHPEHU� RI� WKH�
H[FOXVLYH� JURXS�� )URP� WKH� SHUVSHFWLYH� RI� HDFK� JURXS�� ZH�
UHIHU� WR� VXFK�YLVLWRUV�ZKR�GR�QRW� VSHQG�PRVW�RI� WKHLU� WLPH�
ZLWK�D�JURXS��EXW�ZLWK�ZKRP�WKH�JURXS�VSHQGV�PRVW�RI�LWV�
WLPH� DV� collaborators�� )RU� LQVWDQFH�� YLVLWRU� ��� �� DQG� �� LQ�
)LJXUH���DUH�FROODERUDWRUV�IURP�WKH�SHUVSHFWLYH�RI�YLVLWRU����

7KH� GLVWLQFWLRQ� EHWZHHQ� H[FOXVLYH� JURXS� PHPEHUV� DQG�
FROODERUDWRUV�LV�LPSRUWDQW�LQ�WZR�ZD\V��)LUVW��LI�ZH�ZDQW�WR�
GHWHUPLQH�WKH�actual�SUHGRPLQDQW�FRQILJXUDWLRQ�LQ�ZKLFK�D�
JURXS� KDV� LQWHUDFWHG� DURXQG� WKH� LQWHUDFWLYH� WDEOHWRS�� ZH�
KDYH�WR�FRQVLGHU�ERWK�WKH�H[FOXVLYH�PHPEHUV��DV�ZHOO�DV�WKH�
FROODERUDWRUV�RI�D�JURXS��)RU�H[DPSOH��HYHQ�WKRXJK�WKH�VL]H�
RI� WKH� H[FOXVLYH� JURXS� RI� YLVLWRU� ��� �� DQG� �� LV� WKUHH�� WKH\�
KDYH�actually�LQWHUDFWHG�LQ�D�JURXS�RI�VL]H����WRJHWKHU�ZLWK�
YLVLWRU�����6HFRQG��LI�ZH�DJJUHJDWH�HQJDJHPHQW�PHDVXUHV�RQ�
WKH� JURXS� OHYHO�� ZH� QHHG� WR� exclude� FROODERUDWRUV� DV� E\�
GHILQLWLRQ�� WKH\�VSHQG�OHVV� WKDQ�����RI� WKHLU� WLPH�ZLWK�WKH�
JURXS� DQG� WKHLU� H[SHULHQFHV� DUH� QRW� UHSUHVHQWDWLYH� RI� WKH�
JURXS��)RU� LQVWDQFH�� LI�ZH� FDOFXODWH� D� UHSUHVHQWDWLYH� GZHOO�
WLPH�IRU�WKH�H[FOXVLYH�JURXS�IRUPHG�E\�YLVLWRUV�������DQG����
ZH� VKRXOG� RQO\� DYHUDJH� WKH� GZHOO� WLPHV� RI� WKH� H[FOXVLYH�
PHPEHUV� ��� �� DQG� ��� EXW� QRW� YLVLWRU� �� �ZKR� LV� D�
FROODERUDWRU��� 6LPLODUO\�� IRU� VRFLDO� HQJDJHPHQW� PHDVXUHV��
RQO\� WKH� H[FOXVLYH� JURXS�PHPEHUV� VKRXOG� EH� DYHUDJHG�� DV�
WKHLU� LQWHUYDOV� RI� SUHVHQFH� PRVW� DFFXUDWHO\� UHSUHVHQW� WKH�
IUHTXHQFLHV�RI� WDEOH�ZLGH�HYHQWV�RI�VRFLDO�HQJDJHPHQW� WKDW�
KDSSHQHG�ZLWKLQ� WKH�GXUDWLRQ�RI� WKH�H[FOXVLYH�JURXS��1RWH�
WKDW�DW�WKH�WLPH�RI�GDWD�FROOHFWLRQ��DQ\�RI�WKH�&ROODERUDWRUV¶�
DFWLRQV�ZRXOG�KDYH�DIIHFWHG� WKH� VRFLDO� HQJDJHPHQW� FRGLQJ�
RI� RWKHU� YLVLWRUV� DW� WKH� WDEOH�� &RQVHTXHQWO\�� WKH� H[FOXVLYH�
JURXSV¶� DJJUHJDWHG� VRFLDO� HQJDJHPHQW� PHDVXUHV� GR�
LPSOLFLWO\�UHIOHFW�WKH�VRFLDO�LQIOXHQFH�RI�&ROODERUDWRUV��

,Q� WKH� ODVW� VWHS�� WKH� DOJRULWKP� GHWHUPLQHV� WKH� JURXS¶V�
HIIHFWLYH� VL]H� DQG� FRPSRVLWLRQ� �EDVHG� RQ� WKH� DJHV� RI� DOO�
PHPEHUV� DQG� FROODERUDWRUV��� DV�ZHOO� DV� LWV� DYHUDJHG�GZHOO�
WLPH� DQG� VRFLDO� HQJDJHPHQW� PHDVXUHV� �EDVHG� RQO\� RQ�
H[FOXVLYH�JURXS�PHPEHUVKLS����

6SHFLDO�*URXS�7\SHV�
%DVHG�RQ�D�UHYLHZ�RI�D�YLVXDOL]DWLRQ�RI�DOO�JURXSV��DV�VKRZQ�
LQ� )LJXUH� ����ZH� IRXQG� VHYHUDO� QRWHZRUWK\� SDWWHUQV� LQ� WKH�
IRUPDWLRQ�RI�H[FOXVLYH�JURXSV��)LUVW��D�IHZ�YLVLWRUV�����RXW�
RI������VSHQG�H[WUHPHO\�ORQJ�SHULRGV�RI�WLPH������PLQXWHV��
DW� WKH� H[KLELW�� RYHUODSSLQJ� ZLWK� PXOWLSOH� JURXSV�� 6XFK�
YLVLWRUV�� ZKR�ZH� UHIHU� WR� DV�Connectors�� DUH� LGHQWLILHG� DV�
JURXSV�RI� VL]H� RQH�E\�RXU� DOJRULWKP� �LQWHUDFWLQJ� DORQH�� DV�
WKHUH� LV� QR�RWKHU� YLVLWRU�ZLWK�ZKRP� WKH\�KDYH� VSHQW�PRUH�
WKDQ�����RI� WKHLU� WLPH��+RZHYHU��&RQQHFWRUV�DUH�GLIIHUHQW�
IURP� RWKHU� JURXSV� RI� VL]H� RQH� DV� WKH\� GR� not� VSHQG� WKH�
PDMRULW\� RI� WKHLU� WLPH� DORQH�� EXW� ZLWKLQ� FKDQJLQJ� JURXS�
FRQILJXUDWLRQV�� $V� QHLWKHU� D� FOHDU� JURXS� VL]H� QRU� DJH�
FRPSRVLWLRQ� FDQ� EH� DVVLJQHG� IRU� &RQQHFWRUV�� ZH� GR� QRW�
FRQVLGHU� RXU� ��� FRQQHFWRUV� DV� WKHLU� RZQ� JURXS� IRU� IXUWKHU�

DQDO\VLV�LQ�WKLV�SDSHU��1RWH�WKDW�&RQQHFWRUV�are�FRXQWHG�DV�
FROODERUDWRUV�IRU�DQ\�JURXS�WKH\�VXEVWDQWLDOO\�RYHUODS�ZLWK��
WKXV�� LQIOXHQFH� WKH� HIIHFWLYH� VL]H� DQG� DJH� FRPSRVLWLRQ� RI�
JURXSV�WKH\�FROODERUDWH�ZLWK���

7R� KDYH� D� EHWWHU� YRFDEXODU\� IRU� WKH� TXDOLWDWLYH� GLVFXVVLRQ�
RQ� JURXS� HQJDJHPHQW�� ZH� DOVR� LGHQWLILHG� D� IHZ� RWKHU�
SDWWHUQV�RI�YLVLWRU� IORZ��ZKR�DUH� LQFOXGHG� LQ� WKH�DQDO\VLV���
Joiners� DQG� Intruders DUH� LQGLYLGXDOV� RU� JURXSV� ZKR�
DSSURDFK�WKH�WDEOH�ZKHQ�WKHUH�LV�DOUHDG\�DW�OHDVW�RQH�JURXS�
SUHVHQW�DQG�OHDYH�EHIRUH�WKH�LQLWLDO�JURXS�GHSDUWV��+RZHYHU��
Joiners�HQG�XS�VWD\LQJ�ZLWK�H[LVWLQJ�JURXSV�IRU�PRUH�WKDQ���
PLQXWHV��ZKLOH� Intruders� OHDYH�EHIRUH���PLQXWHV��Shoppers�
DUH�LQGLYLGXDOV�RU�JURXSV�ZKR�DSSURDFK�DQ�HPSW\�WDEOH�EXW�
OHDYH�EHIRUH���PLQXWHV��7KH���PLQXWH�WKUHVKROG�LV�EDVHG�RQ�
RXU� DQDO\VLV� RI� GZHOO� WLPH� GLVWULEXWLRQ� DV� RXWOLQHG� LQ� WKH�
QH[W�VHFWLRQ� 

6WDELOLW\�RI�*URXS�&RQILJXUDWLRQV�DQG�*URXS�2YHUODS�
)RU� HDFK� H[FOXVLYH� JURXS�� ZH� GHILQH� WKH� Completeness 
Ratio�DV�WKH�SHUFHQWDJH�RI�WKH�WRWDO�JURXS�WLPH�VSHQW�LQ�WKH�
GHWHUPLQHG�FRQILJXUDWLRQ�RI�VL]H�DQG�DJH�FRPSRVLWLRQ��:H�
FDOFXODWH� WKH�&RPSOHWHQHVV�5DWLR� E\� GLYLGLQJ� WKH�effective 
group time ±� LQ� ZKLFK� all� PHPEHUV� and� all� FROODERUDWRUV�
ZHUH�SUHVHQW�±�E\� WKH total group time�±� LQ�ZKLFK�DW� OHDVW�
RQH�RI�WKH�H[FOXVLYH�JURXS�PHPEHUV�ZDV�SUHVHQW��)LJXUH���
VKRZV�WKH�H[DPSOH�IRU�H[FOXVLYH�JURXS�ZLWK�PHPEHUV������
DQG� ���� 7KH� KLJKHU� WKH� Completeness Ratio�� WKH� PRUH�
UHSUHVHQWDWLYH� WKH� GHWHUPLQHG� JURXS� VL]H� DQG� DJH�
FRPSRVLWLRQ� LV�ZLWK� UHVSHFW� WR� WKH� DJJUHJDWHG� HQJDJHPHQW�
PHDVXUHV��:H�DOVR�GHILQH�WKH�Overlap Ratio�DV�WKH�DPRXQW�
RI� WLPH�DQ\�YLVLWRU� LV�SUHVHQW�ZKR� LV� D�PHPEHU�RI� DQRWKHU�
H[FOXVLYH�JURXS�DQG�not�D�FROODERUDWRU�GLYLGHG�E\�WKH total 
group time��7KH�ORZHU�WKH�Overlap Ratio��WKH�OHVV�SRWHQWLDO�
WKHUH�LV�IRU�RYHUODSSLQJ�JURXSV�WR�DIIHFW�VRFLDO�HQJDJHPHQW�
PHDVXUHV�DQG�GZHOO�WLPHV��)LJXUH���VKRZV�D�GLVWULEXWLRQ�RI�
Completeness Ratio� DQG� Overlap Ratio� DFURVV� DOO� RI� RXU�
JURXSV��0RUH�WKDQ�����RI�RXU�JURXSV�VSHQG�PRUH�WKDQ�����
RI�WKHLU�WLPH�LQ�WKH�GHWHUPLQHG�FRQILJXUDWLRQ��SXUSOH�EDU�RQ�
WKH�OHIW���DQG�KDYH�OHVV�WKDQ�����RYHUODS�ZLWK�RWKHU�JURXSV�
�\HOORZ�EDU�RQ�WKH�ULJKW����

)LJXUH����Completeness Ratio�DQG�Overlap Ratio�GLVWULEXWLRQV�



+RZHYHU��LW�LV�LPSRUWDQW�WR�DFNQRZOHGJH�WKH�SRLQWV�EHWZHHQ�
WKH�H[WUHPHV�ZKHUH�DURXQG�����RI�JURXSV�VKRZHG�YDULRXV�
GHJUHHV� RI� FRPSOHWHQHVV�� DV� ZHOO� DV� RYHUODS� ZLWK� RWKHU�
JURXSV�� )RU� LQVWDQFH�� ���� RI� JURXSV� RYHUODS� ZLWK� RWKHU�
JURXSV�E\�RYHU�����²�WKLV� LV� WKH�FDVH� IRU�DOO� -RLQHUV�DQG�
,QWUXGHUV�� ZKR� VSHQG� DOO� WKHLU� WLPH� DW� WKH� WDEOH� ZKHQ� DQ�
H[LVWLQJ� JURXS� LV� DOUHDG\� SUHVHQW�� 7KLV� PHDQV� WKDW� D�
PLQRULW\�RI�GHSHQGHQFH�RI�GDWD� UHPDLQV��7KLV�FDQ�EH�XVHG�
WR� TXDQWLI\� WKH� JHQHUDO� ³PHVVLQHVV´� RI� JURXS� IRUPDWLRQ� LQ�
UHDOLVWLF�IORZV�RI�YLVLWRUV��:H�FRXOG��RI�FRXUVH�HOLPLQDWH�DOO�
JURXSV�ZLWK�RYHUODS��RU�WKDW�DUH�QRW�LQ�D�VWDEOH�FRQILJXUDWLRQ�
IRU�PRVW� RI� WKHLU� WLPH��7KLV�� KRZHYHU��ZRXOG� DOVR� H[FOXGH�
FDVHV� WKDW� DUH� FKDUDFWHULVWLF� RI� WKH� PXVHXP� FRQWH[W� DQG�
LPSRUWDQW� WR� FRQVLGHU� ZKHQ� DQDO\]LQJ� LQWHUDFWLRQ� DURXQG�
PXOWL�WRXFK� VXUIDFHV�� &RQVHTXHQWO\�� ZH� ZLOO� LQFOXGH� DOO�
FDVHV� LQ� RXU� DQDO\VLV�� DQG� FRQGXFW� VWDWLVWLFDO� DQDO\VHV� WKDW�
DVVXPH�LQGHSHQGHQFH�RI�GDWD��HYHQ�WKRXJK�ZH�DFNQRZOHGJH�
WKDW�VRPH�GHJUHH�RI�GHSHQGHQFH�UHPDLQV��

&203$5,1*�',))(5(17�678'<�7<3(6�
,Q� WKLV� VHFWLRQ�� ZH� DGGUHVV� WKH� TXHVWLRQ� RI� ZKHWKHU� WKH�
FRQVHQW� SURFHVV� DQG� YLGHR� UHFRUGLQJ� LQ� RXU� Video� VHWXS�
VLJQLILFDQWO\� DOWHU� YLVLWRU�JURXS� IRUPDWLRQ� DQG� HQJDJHPHQW�
ZLWK�WKH�H[KLELW�FRPSDUHG�WR�WKH�Naturalistic�VHWXSV��

)UHTXHQFLHV�RI�*URXS�6L]H�DQG�$JH�&RPSRVLWLRQ�
:H�DQDO\]HG�D�WRWDO�RI����JURXSV�IRU�RXU�Video�GDWDVHW�DQG�
���� JURXSV� IRU� ERWK� RI� RXU�Naturalistic� GDWDVHWV�� )LJXUH� ��
VKRZV� WKH�GLVWULEXWLRQ�RI� JURXS� VL]H� DQG� DJH� FRPSRVLWLRQ��
7KH�IUHTXHQFLHV�ZHUH�VLJQLILFDQWO\�GLIIHUHQW�IRU�VL]H�DQG�DJH�
FDWHJRULHV�VKRZQ�LQ�)LJXUH����N� ������Group Size��F����� �
�������p� �������Age Composition��F����� ��������p� ��������

$FURVV�DOO�GDWDVHWV������RI�JURXSV�ZHUH�G\DGV��JURXS�VL]H�
 �����DQG�����JURXSV�RI�WKUHH��*URXSV�ZLWK�VL]HV�RI���DQG�
RYHU� ZHUH� UDUHO\� REVHUYHG�� ,Q� WKH� Video� GDWD� VLQJOHV� DUH�
VLJQLILFDQWO\� OHVV� FRPPRQ� WKDQ� LQ� WKH� Naturalistic GDWD�
�����YV��������ZKLOH�JURXSV�RI�IRXU�DUH�VLJQLILFDQWO\�PRUH�
FRPPRQ� LQ� WKH� Video� GDWD� ����� YV�� ����� 2YHUDOO�� WKLV�
VKRZV�WKDW�WKH�Video�VWXG\�VDPSOH�LV�ELDVHG�WRZDUGV�KLJKHU�
JURXS�VL]HV��)XUWKHU��child only�JURXSV�ZHUH�OHVV�IUHTXHQW�LQ�

WKH� Video� VWXG\� ����� YV�� ������ ZKLOH� adult only� JURXSV�
ZHUH� PRUH� FRPPRQ� ����� YV�� ������ 0L[HG� JURXSV� ZHUH�
VLPLODUO\�IUHTXHQW�DW�DURXQG�����DFURVV�ERWK�VWXG\�W\SHV���
'LVWULEXWLRQ�RI�'ZHOO�7LPHV�
7KH�GLVWULEXWLRQ�RI�GZHOO� WLPHV� LV� VKRZQ� LQ�)LJXUH� ���2XU�
WZR� GDWDVHWV� RQO\� VKRZ� FRPSDUDEOH� GLVWULEXWLRQV� RI� GZHOO�
WLPHV�LQ�WKH�UDQJH�EHWZHHQ���DQG���PLQXWHV��Video: ����YV��
Naturalistic: ������7KH�UDQJHV�EHORZ���PLQXWHV�DQG�DERYH�
�� PLQXWHV� DUH� LQYHUVH�� DURXQG� ���� RI� DOO� JURXSV� LQ� WKH�
Naturalistic� GDWD� HQJDJH� ZLWK� WKH� H[KLELW� OHVV� WKDQ� ��
PLQXWHV��ZKLOH� RQO\� ��� RI� JURXSV� LQ� WKH�Video� VWXG\� IDOO�
LQWR�WKLV�UDQJH��7KLV�VKRZV�WKDW�LQ�D�Naturalistic�VHWWLQJ��WKH�
PDMRULW\�RI�JURXSV�DUH�ZKDW�ZH�KDYH�ODEHOOHG�Shoppers�DQG�
Intruders�� DQG� VXJJHVWV� WKDW� �� PLQXWHV� LV� D� VXLWDEOH�
WKUHVKROG�IRU�WKHLU�FKDUDFWHUL]DWLRQ��,QYHUVHO\��ZKLOH�DOPRVW�
RQH� KDOI� RI� DOO� JURXSV� ������ LQ� WKH� Video� VWXG\� VWD\HG�
ORQJHU� WKDQ� ��PLQXWHV�� RQO\� ����RI� JURXSV� VWD\HG� RYHU� ��
PLQXWHV� LQ� WKH�Naturalistic� VWXG\��2YHUDOO�� WKLV� VKRZV� WKDW�
GZHOO� WLPH� LQ� WKH� Video� GDWD� LV� VWURQJO\� VNHZHG� WRZDUGV�
ORQJHU�GXUDWLRQV�FRPSDUHG�WR�WKH�Naturalistic�GDWD��$�2QH�
ZD\� $129$� ZLWK� IDFWRU� Study Type� VKRZV� WKDW� JURXS�
GZHOO� WLPH�LV�ILYH�WLPHV�KLJKHU� LQ� WKH�Video�VWXG\��PHGLDQ�
���� PLQ�� WKDQ� LQ� WKH�Naturalistic� VWXG\� �PHGLDQ� ���� PLQ��
�F������ ���������p����������1RWH�WKDW�)LJXUH���FOHDUO\�VKRZV�
WKDW�GZHOO�WLPHV�DUH�QRW�QRUPDOO\�GLVWULEXWHG��&RQVHTXHQWO\��
IRU�DOO�SDUDPHWULF�WHVWV��ZH�XVH�ORJ�WUDQVIRUPHG�GZHOO�WLPH��
ZKLOH�UHSRUWLQJ�WKH�PHGLDQ�RI�WKH�XQWUDQVIRUPHG�ORJ�WLPHV��
.ROPRJRURY�6PLUQRII�WHVWV�VKRZHG�WKDW�DOO�ORJ�WUDQVIRUPHG�
GDWD�ZHUH�QRUPDOO\�GLVWULEXWHG��p�!������IRU�DOO�WHVWV����

'LIIHUHQFHV�LQ�6RFLDO�(QJDJHPHQW�%HKDYLRUV�
:H�UDQ�0DQQ�:KLWQH\�7HVWV�WR�FRPSDUH�VRFLDO�HQJDJHPHQW�
PHDVXUHV�DFURVV�RXU�Video�DQG�Naturalistic�GDWD��VHH�7DEOH�
��IRU�DOO�VLJQLILFDQW�WHVWV���$OSKD�ZDV�DGMXVWHG�IRU�PXOWLSOH�
FRPSDULVRQV� XVLQJ� %RQIHUURQL� �D� ��������� *URXSV� LQ� WKH�
Video�VWXG\�H[SHULHQFHG�DSSUR[LPDWHO\�WZLFH�WKH�DPRXQW�RI�
7XUQ�7DNLQJ� DQG� 3RLQWLQJ� UHODWLYH� WR� WKH� Naturalistic�
JURXSV��ZKLOH� H[SHULHQFLQJ� VLJQLILFDQWO\� OHVV� VLPXOWDQHRXV�
LQWHUDFWLRQ� DQG� +RZ�7R� 7DON�� 2QH� LQWHUSUHWDWLRQ� RI� WKLV�
UHVXOW� FRXOG� EH� WKDW� JURXSV�ZKR� NQRZ� WKDW� WKH\� DUH� EHLQJ�
UHFRUGHG�UHVRUW�WR�PRUH�³RUGHUO\´�IRUPV�RI�LQWHUDFWLRQ��DQG�
DUH�PRUH�KHVLWDQW�WR�VKRZ�FRQIXVLRQ��

)LJXUH����)UHTXHQF\�GLVWULEXWLRQ�RI�JURXS�VL]H�DQG�DJH�
FRPSRVLWLRQ��E\�6WXG\�7\SH��

)LJXUH����'LVWULEXWLRQ�RI�GZHOO�WLPHV�SHU�VWXG\�W\SH��



'LVFXVVLRQ�
(YHQ� WKRXJK�RXU�Video�PHWKRGRORJ\� HQFRXUDJHV� D�QDWXUDO�
IORZ�RI�YLVLWRUV�DQG�LQWHUDFWLRQ�DURXQG�WKH�WDEOH�E\�DOORZLQJ�
VXEMHFWV� ZKR� KDG� JLYHQ� WKHLU� FRQVHQW� WR� FRPH� DQG� JR� DV�
WKH\�SOHDVHG�� WKHUH�ZHUH� D� VHULHV�RI� VLJQLILFDQW� GLIIHUHQFHV�
FRPSDUHG� WR� WKH�Naturalistic GDWD�� 7KH� FRQVHQW� SURFHGXUH�
DSSHDUV� WR� KDYH� GHWHUUHG� �� DWWUDFWHG� VRPH� W\SHV� RI� JURXSV�
PRUH� WKDQ� RWKHUV�� LQWURGXFLQJ� D� VDPSOLQJ� ELDV� WRZDUGV�
ODUJHU�JURXSV�DQG�PRUH�DGXOW�RQO\�JURXSV�DQG�IHZHU�FKLOG�
RQO\� JURXSV�� $IWHU� JRLQJ� WKURXJK� D� FRQVHQW� SURFHGXUH��
YLVLWRUV�PD\� DOVR� KDYH�EHHQ� OHVV� OLNHO\� WR� OHDYH� DIWHU� RQO\�
EULHI� LQWHUDFWLRQ�� DQG� PRUH� OLNHO\� WR� VSHQG� WLPH� FKHFNLQJ�
RXW� WKH� H[KLELW� WKH\� ³VLJQHG� XS� IRU´�� $GGLWLRQDOO\��
DZDUHQHVV�RI�EHLQJ�SDUW�RI�D�VWXG\�PD\�KDYH�HQFRXUDJHG�D�
PRUH�WKRURXJK�H[SORUDWLRQ�RI�WKH�H[KLELW�DQG�PRUH�RUGHUO\�
IRUPV�RI�VRFLDO�HQJDJHPHQW��

&+$5$&7(5,=,1*�*5283�(1*$*(0(17�
,Q�WKLV�VHFWLRQ��ZH�ZLOO�DVVHVV� WKH�HIIHFW�RI�JURXS�VL]H��DJH�
FRPSRVLWLRQ�� DQG�RYHUODS�ZLWK�RWKHU�JURXSV�RQ�GZHOO� WLPH�
DQG� VRFLDO� HQJDJHPHQW�� *LYHQ� WKH� VLJQLILFDQW� GLIIHUHQFHV�
EHWZHHQ�Video�DQG�Naturalistic�GDWD��ZH�ZLOO�DQDO\]H�HDFK�
GDWDVHW�VHSDUDWHO\��LQVWHDG�RI�PHUJLQJ�DOO�GDWD�LQWR�D�VLQJOH�
DQDO\VLV�� /RJ�WUDQVIRUPHG� GZHOO� WLPHV� ZHUH� QRUPDOO\�
GLVWULEXWHG� IRU� DOO� DQDO\VHV�� 2XU� VRFLDO� HQJDJHPHQW�
PHDVXUHV� DUH� QRW� QRUPDOO\� GLVWULEXWHG�� HYHQ� DIWHU� ORJ�
WUDQVIRUPDWLRQ�� &RQVHTXHQWO\�� DOO� DQDO\VHV� RI� HQJDJHPHQW�
PHDVXUHV� XVH� QRQ�SDUDPHWULF� 0DQQ�:KLWQH\� WHVWV�� :H�
DGMXVWHG�DOSKD�IRU�PXOWLSOH�FRPSDULVRQV�XVLQJ�%RQIHUURQL��

(IIHFW�RI�*URXS�6L]H�DQG�$JH�&RPSRVLWLRQ�

Naturalistic Data 
:H�UDQ�DQ�$129$�ZLWK�WKUHH�IDFWRUV�Group Size��1, 2, 3���
Age Composition� �children only, adults only, mixed�� DQG�
App Type� �DeepTree, BAT��ZLWK�GHSHQGHQW�YDULDEOH�GZHOO�
WLPH��:H� LQFOXGHG�App Type� WR� VHH� LI� DQ\� HIIHFWV� DUH�RI� D�
PRUH�JHQHUDO�QDWXUH��RU�SHUWDLQ�WR�RQO\�RQH�DSSOLFDWLRQ�W\SH��
1RWH�WKDW�IRU�WKLV�DQDO\VLV�ZH�HOLPLQDWHG�JURXSV�ZLWK�VL]HV�
RI�IRXU�DQG�ODUJHU��DV�ZH�GLG�QRW�KDYH�VXIILFLHQW�GDWD��RQO\�
��� RI� DOO� JURXSV� FRQVLVWHG� RI� IRXU�PHPEHUV�� ��� RI� ILYH��
OHVV�WKDQ����RI�VL[��DQG�OHVV�WKDQ����RI�VHYHQ�PHPEHUV���

7KHUH� ZDV� D� VLJQLILFDQW� PDLQ� HIIHFW� RI� Group Size�
�F������ ��������p�  ������� RQ� dwell time�� ,Q� WKH� QDWXUDOLVWLF�
VWXGLHV�� JURXSV� RI� WZR� LQWHUDFWHG� DSSUR[LPDWHO\� WZLFH� DV�
ORQJ� �PHGLDQ� ���� PLQXWHV�� DV� JURXSV� RI� RWKHU� VL]HV��
�p��� ������� 7KHUH� ZDV� QR� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ�
VLQJOH� YLVLWRUV� �PHGLDQ� ���� PLQXWHV��� DQG� JURXSV� RI� WKUHH�

�PHGLDQ� ���� PLQXWHV�� �p� ��������� 7KHUH� ZDV� DOVR� D�
VLJQLILFDQW� PDLQ� HIIHFW� RI� Age Composition�
�F������ ��������p�  ������� RQ�dwell time��Child only� JURXSV�
�PHGLDQ� �����PLQXWHV�� VSHQW� VLJQLILFDQWO\� OHVV� WLPH� DW� WKH�
H[KLELW�WKDQ�Mixed�JURXSV��PHGLDQ�����PLQXWHV���p� ��������
DQG�FORVH�WR�VLJQLILFDQWO\�OHVV�WLPH�DW�WKH�H[KLELW�WKDQ�adult 
only�JURXSV��PHGLDQ�����PLQXWHV���p� ��������7KHUH�ZDV�QR�
VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�mixed�JURXSV�DQG�adult only�
JURXSV� LQ� dwell time� �p� � ������� 2XU� UHVXOWV� VKRZ� WKDW�
JURXSV� GR� QRW� VWD\� ORQJHU� WKDQ� LQGLYLGXDOV�� SHU� VH�� 2QO\�
G\DGV� ZHUH� IRXQG� WR� HQJDJH� VLJQLILFDQWO\� ORQJHU� WKDQ�
YLVLWRUV�LQWHUDFWLQJ�DORQH��

7KHUH� ZHUH� QR� VLJQLILFDQW� LQWHUDFWLRQV� EHWZHHQ� App Type�
DQG�Group Size��p� ��������App Type�DQG�Age Composition�
�p� ��������RU�Group Size and Age Composition� �p� ��������
LQGLFDWLQJ� WKDW� WKH� PHDVXUHG� PDLQ� HIIHFWV� RQ� GZHOO� WLPH�
ZHUH� FRQVLVWHQW� DFURVV� ERWK� DSSOLFDWLRQV�� DQG� LQGHSHQGHQW�
IURP�RQH�DQRWKHU��

:H� DOVR� DQDO\]HG� WKH� HIIHFW� RI� Group Size DQG� Age 
Composition� RQ� VRFLDO� HQJDJHPHQW�� )LUVW�� ZH� FRPSDUHG�
GLIIHUHQFHV� LQ� VRFLDO� HQJDJHPHQW� EHWZHHQ� JURXSV� RI� WZR�
DQG�WKUHH��VLQJOH�YLVLWRUV�ZHUH�RPLWWHG�IURP�WKH�DQDO\VLV�RI�
VRFLDO� HQJDJHPHQW��� 2I� RXU� QLQH� PHDVXUHV�� RQO\� Two 
Manipulate� GLIIHUHG� VLJQLILFDQWO\�� ZLWK� JURXSV� RI� WKUHH�
H[SHULHQFLQJ� VLPXOWDQHRXV� LQWHUDFWLRQ� RI� WZR� SHRSOH� ����
RI� WKH� WLPH� �PHGLDQ��� ZKLOH� JURXSV� RI� WZR� H[SHULHQFHG� LW�
RQO\�����RI�WKH�WLPH��PHGLDQ���U� �������p����������:KLOH�
WKH� UDWH�RI� VLPXOWDQHRXV� LQWHUDFWLRQ� FDQ�EH�H[SHFWHG� WR�JR�
XS�ZLWK�LQFUHDVLQJ�JURXS�VL]HV��VLPXOWDQHRXV�LQWHUDFWLRQ�FDQ�
DOVR� LQGLFDWH� LQFUHDVHG� FRQIOLFW��ZKLFK�PD\� EH� RQH� UHDVRQ�
IRU�WKH�ORZHU�GZHOO�WLPHV�IRU�JURXSV�RI�WKUHH��

6RFLDO� HQJDJHPHQW� ZDV� DOVR� VLJQLILFDQWO\� GLIIHUHQW� IRU�
GLIIHUHQW� DJH� FRPSRVLWLRQV�� 7DEOH� �� VKRZV� WKDW� mixed�
JURXSV� H[SHULHQFHG� VLJQLILFDQWO\� PRUH� SRLQWLQJ�� ELR�
TXHVWLRQV�� ELR� VWDWHPHQWV�� KRZ�WR� WDON� DQG�HQMR\PHQW� WKDQ�
children only�JURXSV��7DEOH���VKRZV�WKDW�FRPSDUHG�WR�adult 
only� JURXSV�� mixed� JURXSV� H[SHULHQFH� VLJQLILFDQWO\� PRUH�
SUHYHQWLQJ� WRXFKHV�� WZR� PHPEHUV� LQWHUDFWLQJ�
VLPXOWDQHRXVO\�� DQG� QHJRWLDWLRQ�� :H� EHOLHYH� WKLV� QLFHO\�
FDSWXUHV�WKH�IDFLOLWDWLQJ�DQG�PRGHUDWLQJ�LQIOXHQFH�RI�DGXOWV�
RQ� FKLOGUHQ� LQ� PXVHXPV� >��� ��� ��@�� 1RWH� WKDW� IRU� VHYHUDO�
VRFLDO�HQJDJHPHQW�PHDVXUHV��WKH�PDMRULW\�RI�JURXSV�GLG�QRW�
H[SHULHQFH�WKH�UHOHYDQW�EHKDYLRU�DW�DOO��

Video Data 
:H� FRQGXFWHG� D� VLPLODU� $129$� IRU� WKH� Video� GDWD�
�RPLWWLQJ�WKH�IDFWRU�App Type��DV�ZH�RQO\�KDYH�GDWD�IRU�RQH�
DSSOLFDWLRQ���+RZHYHU��QRQH�RI�WKH�HIIHFWV�RI�Group Size�RU�
Age Composition IURP� WKH�Naturalistic� GDWD� UHRFFXUUHG� LQ�
WKH�Video� GDWD�� 7KHUH� ZDV� no� VLJQLILFDQW� HIIHFW� RI�Group 
Size� �F����� ������� p� ������� RU� Age Composition�
�F����� �������� p� �������� 7KHUH� ZHUH� DOVR� no� VLJQLILFDQW�
GLIIHUHQFHV� RI� VRFLDO� HQJDJHPHQW� EHWZHHQ� JURXSV� RI� WZR�
DQG�WKUHH��QRU�EHWZHHQ�mixed�JURXSV��child only�JURXSV��RU�
adult only�JURXSV���

0HDVXUH� U P 9LGHR�
�PHGLDQ��

1DWXUDOLVWLF�
�PHGLDQ��

7XUQ�7DNLQJ� ����� ������� ������ ������
7ZR�0DQLSXODWH� ����� ����� ������ ������

3RLQWLQJ� ����� ������� ������ �����
+RZ�7R� ����� ����� ������ ������

7DEOH����'LIIHUHQFHV�LQ�H[SHULHQFHG�HQJDJHPHQW�EHKDYLRUV�
EHWZHHQ�Video�DQG�Naturalistic�VWXG\��0DQQ�:KLWQH\�8���



(IIHFWV�RI�2YHUODS�EHWZHHQ�*URXSV�
:H� KDYH� GHWHUPLQHG� WKDW� D� VXEVWDQWLDO� QXPEHU� RI� JURXSV�
RYHUODS��%DVHG�RQ�RXU�PHDVXUH�RI�RYHUODS��ZH�H[DPLQH�KRZ�
WKH�VLPXOWDQHRXV�SUHVHQFH�RI�PXOWLSOH�JURXSV�DIIHFWV�GZHOO�
WLPH�DQG�VRFLDO�HQJDJHPHQW��54�����

Naturalistic Data 
$� 6SHDUPDQ� FRUUHODWLRQ� VKRZHG� QR� VLJQLILFDQW� FRUUHODWLRQ�
EHWZHHQ�Overlap Ratio�DQG�GZHOO� WLPH�IRU� WKH�Naturalistic�
GDWD� �rV�  � ������ p�  � ������� +RZHYHU�� WKH� PRUH� D� JURXS�
RYHUODSSHG� ZLWK� DQRWKHU�� WKH� PRUH� IUHTXHQWO\� PHPEHUV�
H[SHULHQFHG� 7ZR� 0DQLSXODWH�� 3RLQWLQJ�� %LR� 6WDWHPHQW��
1HJRWLDWLRQ�� DQG�+RZ�7R�7DON� �rV�!� ������p��� ����� IRU� DOO�
FRUUHODWLRQV��� 7KLV� PHDQV� WKDW� RYHUODS� ZDV� JHQHUDOO\�
DVVRFLDWHG�ZLWK�HOHYDWHG�OHYHOV�RI�VRFLDO�HQJDJHPHQW�DURXQG�
WKH�WDEOH��EXW�GLG�QRW�FRUUHODWH�ZLWK�KRZ�ORQJ�JURXSV�VWD\HG�
DW�WKH�H[KLELW��7KLV�LV�LQWHUHVWLQJ��DV�ZH�H[SHFWHG�WKDW�VRFLDO�
SUHVVXUH� ZRXOG� WHQG� WR� PDNH� H[LVWLQJ� JURXSV� OHDYH�
SUHPDWXUHO\��
Video Data 
)RU� WKH� Video� GDWD�� WKHUH� LV� D� VLJQLILFDQW� QHJDWLYH�
FRUUHODWLRQ� EHWZHHQ� Overlap Ratio� DQG� GZHOO� WLPH� �rV�  ��
±������p����������PHDQLQJ�JURXSV�VWD\HG�ORQJHU�WKH�OHVV�WKH\�
RYHUODSSHG�ZLWK�RWKHU�JURXSV��7KLV�LQGLFDWHV�WKDW�ZKHQ�SDUW�
RI�RXU�Video�VWXG\��YLVLWRUV�PD\�KDYH�PRUH�UHDGLO\�JLYHQ�XS�
VSDFH�IRU�QHZ�JURXSV�DSSURDFKLQJ�WKH�WDEOH��

&RUUHODWLRQ�EHWZHHQ�6RFLDO�(QJDJHPHQW�DQG�'ZHOO�7LPH�
)LQDOO\�� WR� DGGUHVV� 54��ZH� UDQ� QRQ�SDUDPHWULF� 6SHDUPDQ�
FRUUHODWLRQV� EHWZHHQ� GZHOO� WLPH� DQG� HDFK� VRFLDO�
HQJDJHPHQW� PHDVXUH�� :H� FRQGXFWHG� WKLV� DQDO\VLV�
VHSDUDWHO\� IRU�ERWK�DSSOLFDWLRQV� LQ� WKH�Naturalistic�GDWDVHW��
IRFXVLQJ� RQ� VLJQLILFDQW� FRUUHODWLRQV� WKDW� ZH� REVHUYHG� IRU�
ERWK��:H�DOVR�UDQ�DOO�FRUUHODWLRQV�IRU�RXU�Video GDWD��
Naturalistic Data 
7DEOH��� VKRZV� WKDW� DFURVV�ERWK� DSSOLFDWLRQV��7XUQ�7DNLQJ��
3RLQWLQJ�� %LR� 4XHVWLRQV�� %LR� 6WDWHPHQWV�� DQG� (QMR\PHQW�
FRUUHODWHG�VLJQLILFDQWO\�ZLWK�GZHOO�WLPH��7KLV�PHDQV�WKDW�WKH�
ORQJHU� SHRSOH� LQWHUDFWHG� ZLWK� WKH� H[KLELW�� WKH� KLJKHU� WKHLU�
UDWH�RI�WKHVH�HQJDJHPHQW�EHKDYLRUV��LQFOXGLQJ��LPSRUWDQWO\��
HQMR\PHQW�DQG�HQJDJHPHQW�ZLWK�VFLHQWLILF�FRQFHSWV��

,W� LV� LPSRUWDQW� WR� QRWH� WKDW� FRUUHODWLRQV� JLYH� XV� QR�
LQIRUPDWLRQ�DERXW�WKH�FDXVDO�GLUHFWLRQ�RI�WKH�UHODWLRQVKLS��,Q�
RWKHU�ZRUGV��ZH� FDQQRW� LQIHU�� IRU� LQVWDQFH�� WKDW� ELRORJLFDO�
WDON�ZHQW�XS�DV�D�FRQVHTXHQFH�RI�YLVLWRUV�VWD\LQJ�ORQJHU��RU�
LI�YLVLWRUV�VWD\HG�ORQJHU�EHFDXVH�WKH\�HQJDJHG�LQ�ELRORJLFDO�
WDON��5HJDUGOHVV��RXU�ILQGLQJV�SURYLGH�VXSSRUW�IRU�WKH�SRZHU�
RI� GZHOO� WLPH� DV� D� SUR[\� IRU� ³JRRG´� LQWHUDFWLRQ�� DV� LW�
FRUUHODWHV�QRW�RQO\�ZLWK�RUGHUO\�IRUPV�RI�SK\VLFDO�DFWLYLW\��
EXW� DOVR� ZLWK� HQMR\PHQW� DQG� HQJDJHPHQW� ZLWK� VFLHQWLILF�
FRQWHQW�� )URP� D� SHUVSHFWLYH� RI� LQWHUDFWLRQ� GHVLJQ�� LW� LV�
LQWHUHVWLQJ� WR� QRWH� WKDW� ZKLOH� 7XUQ�WDNLQJ� DQG� 3RLQWLQJ�
FOHDUO\� FRUUHODWHG� ZLWK� ORQJHU� GZHOO� WLPHV�� 3UHYHQWLQJ�
7RXFK� DQG� 7ZR� 0DQLSXODWH� GLG� QRW�� 7KLV� VXJJHVWV� WKDW�
JURXSV�ZKR�WDNH�WXUQV�DQG�GR�QRW�LQWHUIHUH�ZLWK�RQH�DQRWKHU�
DOVR� WHQG� WR� VSHQG� ORQJHU� DW� WKH� H[KLELW� DQG� HQJDJH�PRUH�
IUHTXHQWO\�ZLWK�WKH�ELRORJLFDO�FRQWHQW��7KLV�LV�DQ�LQWHUHVWLQJ�
ILQGLQJ��DV�PXFK�RI�RXU�LQWHUDFWLRQ�GHVLJQ�IRU�FROODERUDWLYH�
OHDUQLQJ� >�@� KDV� LQYROYHG� FUHDWLQJ� RSSRUWXQLWLHV� IRU�
VLPXOWDQHRXV�LQWHUDFWLRQ��

Video Data 
:H�UDQ�WKH�VDPH�VHW�RI�FRUUHODWLRQV�IRU�WKH�Video�GDWD�DQG�
IRXQG� WKDW� QRQH� RI� WKH� VRFLDO� HQJDJHPHQW� PHDVXUHV�
FRUUHODWHG�ZLWK�GZHOO�WLPH��p�!�����IRU�DOO���

',6&866,21�$1'�&21&/86,21�
$V�GHPRQVWUDWHG�LQ�WKLV�SDSHU��D�V\VWHPDWLF�DQG�PHDQLQJIXO�
GHILQLWLRQ�RI�ZKDW�FRQVWLWXWHV�D�JURXS�LQ�D�QDWXUDOLVWLF�IORZ�
RI� YLVLWRUV� LV� FUXFLDO� IRU� WKH� TXDQWLWDWLYH� DQDO\VLV� RI�
HQJDJHPHQW� DQG� LQWHUDFWLRQ�DURXQG� LQWHUDFWLYH� WDEOHWRSV� LQ�
PXVHXPV��2XU�DOJRULWKP�LV�EDVHG�RQ�D�GHILQLWLRQ�RI�VKDUHG�
H[SHULHQFH�DV�D�PHWULF� IRU�JURXSLQJ��:H�FKRVH� WKLV�PHWULF�
EDVHG� RQ� IRUPDO� DQG� LQIRUPDO� REVHUYDWLRQV� RI� JURXS�
HQJDJHPHQW� ZH� FRQGXFWHG� WKURXJKRXW� WKH� WZR� \HDU�
GHYHORSPHQW� SURFHVV� RI� ERWK� H[KLELWV�� :H� FRPSDUHG� WKH�
RXWFRPH� RI� WKH� DOJRULWKP� ZLWK� PDQXDO� JURXSLQJ� ZH� KDG�
GRQH�EDVHG�RQ� WKH� VHTXHQFH�FKDUWV��:H� IRXQG� WKDW��ZLWK�D�
IHZ�PLQRU�H[FHSWLRQV��WKH�DOJRULWKP�SUHVHQWHG�LQ�WKLV�SDSHU�
FRQFXUUHG� ZLWK� RXU� PDQXDO� JURXSLQJ�� ZKLOH� LGHQWLI\LQJ�
VHYHUDO� PLVWDNHV� DQG� LQFRQVLVWHQFLHV� LQ� WKH� PDQXDO�
JURXSLQJ��:H�KRSH�WKDW�WKH�SURSRVHG�JURXSLQJ�DOJRULWKP�DV�
ZHOO� DV� WKH�DQDO\VLV�RI�RYHUODS�DQG�JURXS�FRQVLVWHQF\�ZLOO�
EHQHILW�IXWXUH�VWXGLHV�RI�JURXS�LQWHUDFWLRQV�LQ�SXEOLF�VSDFHV��

0HDVXUH� U p Child only�
�PHGLDQ��

Mixed��
�PHGLDQ��

3RLQWLQJ� ����� ������� ��� ������
%LR�4XHVWLRQ� ����� ����� ����PHDQ������� ����PHDQ��������
%LR�6WDWHPHQW� ����� ������� ��� ������
+RZ�7R� ����� ����� ��� ������
(QMR\PHQW� ������� ����� ��� �����

7DEOH����'LIIHUHQFHV�LQ�VRFLDO�HQJDJHPHQW�LQ�WKH�Naturalistic�
GDWD�EHWZHHQ�children only�JURXSV�DQG�mixed�JURXSV��

�0DQQ�:KLWQH\�8���

0HDVXUH� U p Mixed�
�PHGLDQ��

Adults only�
�PHGLDQ��

3UHYHQW�
7RXFK�

������� ������� ���
�PHDQ�������

���
�PHDQ�������

7ZR�
0DQLSXODWH�

������� ������� ������ ���

1HJRWLDWLRQ� ������� ������� ������ ���

7DEOH����'LIIHUHQFHV�LQ�VRFLDO�HQJDJHPHQW�LQ�WKH�Naturalistic�
GDWD�EHWZHHQ�mixed�JURXSV�DQG�adult only�JURXSV��

�0DQQ�:KLWQH\�8���

Measure DeepTree BAT 
7XUQ�7DNLQJ rV� �.500, p < .001 rV� �.498, p < .001 
3RLQWLQJ� rV� �.613, p < .001 rV� �.639, p < .001 
%LR�4XHVWLRQV� rV� �.499, p < .001 rV� �.585, p < .001 
%LR�6WDWHPHQWV� rV� �.599, p < .001 rV� �.586, p < .001 
(QMR\PHQW� rV� �.395, p < .001 rV� �.606, p < .001 

7DEOH����(QJDJHPHQW�PHDVXUHV�WKDW�VLJQLILFDQWO\�FRUUHODWH�
ZLWK�GZHOO�WLPH�DFURVV�ERWK�DSSOLFDWLRQV�LQ�WKH�Naturalistic�

VWXG\��6SHDUPDQ¶V�UKR���



,Q�WKH�VWXG\�VHWXS�WKDW�PRVW�FORVHO\�UHSURGXFHG�QDWXUDOLVWLF�
FRQGLWLRQV��JURXS�VL]H��DJH�FRPSRVLWLRQ��DQG�WKH�RFFXUUHQFH�
RI� FHUWDLQ� VRFLDO� EHKDYLRUV� VLJQLILFDQWO\� DIIHFW� KRZ�JURXSV�
HQJDJHG� ZLWK� RXU� H[KLELWV�� $OO� HIIHFWV� ZHUH� PHDVXUHG�
LQGHSHQGHQWO\� DFURVV� WZR� GLIIHUHQW� W\SHV� RI� DSSOLFDWLRQV��
2XU� ILQGLQJV� KDYH� VHYHUDO� LPSOLFDWLRQV� IRU� WKH� GHVLJQ� RI�
OHDUQLQJ�H[SHULHQFHV�DURXQG�LQWHUDFWLYH�PXOWL�WRXFK�H[KLELWV�
DQG�YLVLWRU�UHVHDUFK�PHWKRGRORJ\��

Two is better than one and three�� 2XU� GDWD� VXJJHVW� WKDW�
JURXSV�GR�QRW�QHFHVVDULO\�HQJDJH�ORQJHU�WKDQ�VLQJOH�YLVLWRUV�
SHU�VH��:H�GLG�ILQG�HYLGHQFH�WKDW�JURXSV�RI�WZR�GLG�HQJDJH�
ZLWK� WKH� H[KLELW� IRU� VLJQLILFDQWO\� ORQJHU� WKDQ� YLVLWRUV�ZKR�
LQWHUDFWHG� DORQH�� EXW� JURXSV� RI� WKUHH� GLG� QRW� VSHQG�
VLJQLILFDQWO\� PRUH� WLPH� DW� WKH� H[KLELW� WKDQ� YLVLWRUV� ZKR�
ZHUH� DORQH�� 7KLV� VXSSRUWV� H[LVWLQJ� HYLGHQFH� WKDW� VRFLDO�
G\QDPLFV�EH\RQG�JURXSV�RI�WZR�DUH�PRUH�LQWULFDWH�>������@��

Design for small groups, particularly groups of two��2QO\�D�
VPDOO�QXPEHU�RI�SHRSOH� LQWHUDFW�ZLWK� WKH�H[KLELW� LQ�JURXSV�
RI�IRXU�RU�ODUJHU��VR�GHVLJQLQJ�IRU�ODUJHU�JURXSV�PD\�QRW�EH�
FRVW�HIIHFWLYH�� ,QVWHDG�� IRFXV� RQ� GHVLJQLQJ� LQWHUDFWLYH�
H[SHULHQFHV�DURXQG�JURXSV�RI�WZR��DV�G\DGV�VSHQG�WKH�PRVW�
WLPH� DW� WKH� H[KLELW� DQG� VKRZ� PRVW� HQJDJHPHQW� ZLWK� WKH�
VFLHQWLILF�FRQWHQW�FRPSDUHG�ZLWK�JURXSV�RI�WKUHH��

Provide a meaningful single-user experience��$OPRVW�����
RI�DOO�YLVLWRUV� LQWHUDFWHG�ZLWK�RXU�H[KLELW�RQ� WKHLU�RZQ��%H�
VXUH�WKDW�D�GHVLJQ�GRHV�QRW�HQWLUHO\�UHO\�RQ�PXOWL�XVHU�LQSXW�
DQG�SURYLGH�PHDQV�IRU�VLQJOH�YLVLWRUV�WR�KDYH�D�PHDQLQJIXO�
H[SHULHQFH��

Entwine playful elements and resources for advanced 
learners�� *URXSV� LQ� ZKLFK� FKLOGUHQ� DQG� DGXOWV� DUH� PL[HG�
VSHQG�PRUH� WLPH� DW� WKH� H[KLELW� DQG� YHUEDOO\� HQJDJH�PRUH�
ZLWK� VFLHQWLILF� FRQWHQW� WKDQ� FKLOGUHQ� DORQH�� %H� VXUH� WR�
SURYLGH� DGYDQFHG� VFLHQWLILF� LQIRUPDWLRQ� �H�J�� LQIRUPDWLRQ�
RYHUOD\V�DURXQG�WKH�SHULSKHU\�RI�WKH�GLVSOD\��WKDW�FDQ�JLYH�
DGXOWV� D� PRUH� PHDQLQJIXO� UROH� DV� IDFLOLWDWRUV�� 7KLV�
UHLQIRUFHV�LGHDV�VXSSRUWLQJ�PXOWL�OHYHO�HQJDJHPHQW�>�@�DQG�
V\QHUJLVWLF�VFDIIROGLQJ�>��@��

Many visitors will approach the exhibit while it is not in its 
initial state��2YHUODS�EHWZHHQ�JURXSV�ZDV�FRPPRQ��ZKLFK�
PHDQV� WKDW� PDQ\� YLVLWRUV� ZLOO� HQWHU� WKH� H[SHULHQFH� ZKHQ�
RWKHUV� DUH� DOUHDG\� LQWHUDFWLQJ�� 7UDGLWLRQDO� H[KLELW� GHVLJQV�
XVH�UHVHW�PHFKDQLVPV�DOORZLQJ�QHZO\�MRLQHG�YLVLWRUV�WR�VWDUW�
RYHU�� 7KHUH� PLJKW� EH� RSSRUWXQLWLHV� IRU� LQWHUDFWLYH� GLJLWDO�
H[KLELWV�WR�SURYLGH�VHDPOHVV�H[SHULHQFHV�WKDW�DUH�DFFHVVLEOH�
UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH�H[KLELW��

Research methodology matters.� 7KURXJKRXW� WKH� ODVW� WZR�
VHFWLRQV� ZH� KDYH� DOVR� HVWDEOLVKHG� VLJQLILFDQW� GLIIHUHQFHV�
EHWZHHQ�RXU�WZR�VWXG\�W\SHV��,Q�RXU�Video�VWXG\��WKH�HIIHFWV�
RQ� GZHOO� WLPH� RI� JURXS� VL]H�� DJH� FRPSRVLWLRQ�� DQG� VRFLDO�
HQJDJHPHQW� ZHUH� QRW� VLJQLILFDQW�� ZKLOH� PRUH� RYHUODS�
EHWZHHQ� JURXSV� ZDV� DVVRFLDWHG� ZLWK� ORZHU� GZHOO� WLPHV��
7KHVH� ILQGLQJV� DUH� H[DFWO\� RSSRVLWH� RI� WKH� Naturalistic�
GDWDVHWV��1RWH� WKDW�RXU�GDWD�GRHV�QRW� OHQG� LWVHOI� WR� LGHQWLI\�
H[DFWO\�ZKLFK� IDFWRUV� XQGHUO\LQJ� HDFK� VWXG\�PHWKRGRORJ\�

FRQWULEXWHG� WR� WKHVH� EHKDYLRUDO� GLIIHUHQFHV�� +RZHYHU�� ZH�
FRQFOXGH� WKDW� ZKHQ� TXDQWLI\LQJ� HQJDJHPHQW� DURXQG�
H[KLELWV�� RQH� VKRXOG� attend carefully to the impact of 
consent procedures, as they can significantly affect group 
engagement��3URFHGXUHV�WKDW�UHTXLUH�IRUPDO�FRQVHQW�WR�HQWHU�
D�VPDOO�DUHD�FRUGRQHG�RII�IRU�YLGHRWDSLQJ�VLJQLILFDQWO\�DOWHU�
WKH� IORZ�RI�YLVLWRUV� WR� DQ� H[KLELW� DQG�KRZ� WKH\� HQJDJH�� ,I�
FRQVHQW� IRU� YLGHR� FDQ� EH� OHJDOO\� DQG� HWKLFDOO\� JLYHQ� DW� D�
GLVWDQFH�LQ�WLPH�DQG�VSDFH��H�J���XSRQ�HQWHULQJ�D�PXVHXP�RU�
ODUJH� H[KLELW� VSDFH�� WKHQ� EHKDYLRU� DQG� HQJDJHPHQW� PD\�
PRUH� FORVHO\� UHVHPEOH� QDWXUDOLVWLF� FRQGLWLRQV�� ,I� QRW�� EH�
FDXWLRXV� DERXW� XVLQJ� YLGHRWDSHG� GDWD� WR� GUDZ� TXDQWLWDWLYH�
FRQFOXVLRQV�DERXW�GZHOO�WLPH�RU�HQJDJHPHQW��

/,0,7$7,216�
:KLOH� ZH� GLG� WDNH� JUHDW� FDUH� WR� KLJKOLJKW� UHVXOWV� WKDW� ZH�
WKLQN� DUH� HFRORJLFDOO\� PRVW� YDOLG� DQG� WKDW� DUH� RI� D� PRUH�
JHQHUDO�QDWXUH��RXU� UHVXOWV�PD\�EH�VSHFLILF� WR� WKH�YHQXH� LQ�
ZKLFK�ZH�KDYH�FRQGXFWHG�WKH�GDWD�FROOHFWLRQ��2XU�YHQXH�LV�
D� EXV\�PXVHXP�ZLWK� ��PLOOLRQ� DQQXDO� YLVLWRUV�� DQG� KDV� D�
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