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ABSTRACT

7KH�VWXG\�KDV�EHHQ�D�SDUW�RI�SURMHFW�9(*$������������7KH�DLP�RI� WKH�VWXG\�ZDV� WR�ZLGHQ�DQG� WR� LQQ�)DFXOW\�RI�3K\VLFDO�
(GXFDWLRQ�DQG�6SRUW�RYDWH�FXUUHQW�NQRZOHGJH�DERXW�WKH�RSLQLRQV�RI�WKH�ER\V�DQG�JLUOV�RI�FKRVHQ�KLJK�VFKRROV�LQ�%UDWLVODYD�RQ�WKH�FRQGLWLRQV�
RI�HGXFDWLRQDO�SURFHVV�DQG�SK\VLFDO�DFWLYLW\� LQ�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV� LQ� UHODWLRQ� WR� WKH�GLIIHUHQWLDWHG� OHYHO�RI�VSDWLDO�DQG�
PDWHULDO�FRQGLWLRQV��

&KRVHQ�KLJK�VFKRROV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��VFKRROV�ZLWK�KLJKHU�DQG�ORZHU�OHYHO�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV��RQ�WKH�
EDVLV�RI�DQDO\VHG�FXUUHQW�VWDWH�RI�WKH�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�RI�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�WHDFKLQJ�SURFHVV��

7KHUH�ZHUH�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�ER\V�RI�WZR�JURXSV�RI�VFKRROV��%R\V�DWWHQGLQJ�WKH�VFKRROV�ZLWK�KLJKHU�OHYHO�RI�
VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�ZHUH�PRUH�DFWLYH�DQG�PRUH�PRWLYDWHG�WKDQ�WKH�ER\V�DWWHQGLQJ�WKH�VFKRROV�ZLWK�ORZHU�OHYHO�RI�VSDWLDO�DQG�
PDWHULDO�FRQGLWLRQV��7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�LQ�DFWLYLW\�DQG�PRWLYDWLRQ�RI�JLUOV�RI�WKH�WZR�JURXSV�RI�VFKRROV��2Q�WKH�RWKHU�KDQG��
WKHUH�ZHUH�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�JLUOV�RI�WKH�WZR�JURXSV�RI�VFKRROV�FRQFHUQLQJ�WKH�SDUWLFLSDWLRQ�LQ�FODVVHV��*LUOV�DWWHQGLQJ�WKH�
VFKRROV�ZLWK�WKH�KLJKHU�OHYHO�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�SDUWLFLSDWHG�PRUH�LQ�FRPSDULVRQ�ZLWK�WKH�JLUOV�DWWHQGLQJ�VFKRROV�ZLWK�ORZHU�
OHYHO�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV��7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�ER\V��
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INTRODUCTION

3K\VLFDO�DQG�VSRUW�HGXFDWLRQ�FDQ�EH�FKDUDFWHULVHG�DV�D�V\VWHPDWLF�SHGDJRJLF�DQG�HGXFDWLRQDO�DFWLYLW\�ZKLFK�LQÀXHQFHV�PDLQO\�
SK\VLFDO� DQG�PRWRU� GHYHORSPHQW� RI� D� SHUVRQ�� LPSURYHV� RQH�V� KHDOWK�� LQFUHDVHV� SK\VLFDO� SHUIRUPDQFH�� SURYLGHV� EDVLF� WKHRUHWLFDO� DQG�
SUDFWLFDO� SK\VLFDO� HGXFDWLRQ� NQRZOHGJH�DQG�SRVLWLYH�HPRWLRQDO� H[SHULHQFH� �$QWDOD�� ������$QWDOD�� /DEXGRYi�� �������$FFRUGLQJ� WR�%HOHM�
������� LW�SRVHV�KLJK�GHPDQGV� IRU�VFKRROV� WR�SURYLGH�TXDOLW\�SK\VLFDO�HGXFDWLRQ�SURFHVV��7KH�PRVW� LPSRUWDQW�GHPDQGV�DUH�DSSURSULDWH�
VSDWLDO� DQG�PDWHULDO� FRQGLWLRQV� IRU� UHDOLVDWLRQ� RI� WKH� WHDFKLQJ� SURFHVV��âLPRQHN� ������� VWDWHV� WKDW� VSDWLDO� DQG�PDWHULDO� FRQGLWLRQV� DUH�
DORQJVLGH�ZLWK� WKH� WHDFKHU�RQH�RI�GHWHUPLQLQJ� IDFWRUV�RI�SK\VLFDO�HGXFDWLRQ�SURFHVV��7XSê�������� LQ�KLV� UHVHDUFK�GHWHUPLQHG� WKDW�KLJK�
VFKRROV�GHFODUHG�WKDW�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�DUH�WKH�PRVW�LPSRUWDQW�IDFWRUV�LQ�SK\VLFDO�HGXFDWLRQ�SURFHVV�

)RUHLJQ�VWXGLHV�SRLQW�RXW�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�DV�D�IXQGDPHQWDO�IDFWRU�IRU�VSRUW��DFWLYLWLHV�DQG�SK\VLFDO�DQG�VSRUW�
HGXFDWLRQ��0RUURZ��������3LNRUD�HW�DO����������7KH�SHUFHSWLRQ�RI�WKH�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FRQGLWLRQV�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�
VWXGHQW�LV�LQ�JHQHUDO�OLWWOH�NQRZQ��6HYHUDO�6ORYDN�UHVHDUFKHUV�KDYH�GHDOW�ZLWK�WKH�LVVXH�RI�SHUFHSWLRQ�RI�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�IURP�
WKH�SRLQW�RI�YLHZ�RI�HOHPHQWDU\�DQG�KLJK�VFKRROV��VXFK�DV�âLPRQHN��������������������0HOLFKHU�±�9DUJD��������0HOLFKHU�±�6OH]iN��������
3HUiþNRYi�������������HWF���KRZHYHU�WKH\�KDYH�QRW�GHDOW�ZLWK�WKH�FRQQHFWLRQ�EHWZHHQ�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�DQG�SK\VLFDO�DFWLYLW\�
RI�WKH�VWXGHQWV�

,Q� JHQHUDO� UHVHDUFKHUV�DJUHH� WKDW� WKH� FXUUHQW� VWDWH�RI� VSDWLDO� DQG�PDWHULDO� FRQGLWLRQV�RI� SK\VLFDO� DQG� VSRUW� HGXFDWLRQ�DQG�
WHDFKLQJ� LV�QRW�VXI¿FLHQW�ZKLFK�RIWHQ� OHDGV� WR�GHFUHDVLQJ�TXDOLW\�RI�HGXFDWLRQDO�SURFHVV��SRSXODULW\�RI� WKH�VXEMHFW�DPRQJ�VWXGHQWV�DQG�
LQDELOLW\�RI�WKH�WHDFKHUV�WR�IXO¿O�WKH�FRQWHQW�GHPDQGV�RI�VWDWH�HGXFDWLRQDO�SURJUDPPH���âLPRQHN��������3HUiþNRYi�HW�DO���������0HOLFKHU�±�
9DUJD�������%HQGtNRYi��������

7KH�DLP�RI�WKH�VWXG\�ZDV�WR�ZLGHQ�DQG�WR�LQQRYDWH�FXUUHQW�NQRZOHGJH�DERXW�WKH�RSLQLRQV�RI�WKH�ER\V�DQG�JLUOV�RI�FKRVHQ�KLJK�
VFKRROV�LQ�%UDWLVODYD�RQ�WKH�FRQGLWLRQV�RI�HGXFDWLRQDO�SURFHVV�DQG�SK\VLFDO�DFWLYLW\�LQ�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV�LQ�UHODWLRQ�WR�WKH�
GLIIHUHQWLDWHG�OHYHO�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV��

METHODS

7KH�UHVHDUFK�ZDV�FDUULHG�RXW�E\�PHDQV�RI�TXHVWLRQQDLUH�PHWKRG�DQG�LQWHUYLHZLQJ�WKH�VWXGHQWV�DQG�WKH�FKDLUPHQ�RI�VXEMHFW�
FRPPLVVLRQV�IRU�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�DW�FKRVHQ�KLJK�VFKRROV�LQ�%UDWLVODYD��4XHVWLRQQDLUH���DQG�TXHVWLRQQDLUH���E\�5R]ERULO��������
ZHUH�XVHG��VHH�DSSHQGLFHV���DQG�����:H�KDYH�YLVLWHG���KLJK�VFKRROV�LQ�%UDWLVODYD����JUDPPDU�VFKRROV�DQG���VHFRQGDU\�YRFDWLRQDO�VFKRROV���
7KH�VFKRROV�ZHUH�FKRVHQ�E\�PHDQV�RI�GHOLEHUDWH�VHOHFWLRQ��7KHUH�ZHUH�WKUHH���\HDU�JUDPPDU�VFKRROV�DQG�RQH���\HDU�JUDPPDU�VFKRRO��
%HFDXVH�RI�WKH�DGPLQLVWUDWLYH�DVSHFW�ZH�KDYH�LQFOXGHG�RQO\�KLJK�VFKRROV�LQ�%UDWLVODYD�WR�RXU�UHVHDUFK�

)LUVW�VDPSOH�ZDV�PDGH�E\�FKRVHQ�KLJK�VFKRROV�LQ�%UDWLVODYD��6FKRROV�ZHUH�FKRVHQ�E\�PHDQV�RI�WKH�SUHGHWHUPLQHG�VHW�RI�FULWHULD�
±�WKH\�KDG�WR�EH�VFKRROV� LQ�%UDWLVODYD�±�JUDPPDU�VFKRROV����\HDU�JUDPPDU�VFKRROV��VSRUW�JUDPPDU�VFKRROV��FKXUFK�JUDPPDU�VFKRROV��
ELOLQJXDO�JUDPPDU�VFKRROV�DQG�HOHPHQWDU\�VFKRROV�ZLWK�JUDPPDU�VFKRROV��RU�VHFRQGDU\�YRFDWLRQDO�VFKRROV�ZKHUH�SK\VLFDO�HGXFDWLRQ�LV�
WDXJKW�DFFRUGLQJ�WR�YDOLG�QRUPV�DQG�UHJXODWLRQV�RI�VWDWH�HGXFDWLRQDO�SURJUDPPH�IURP������

6HFRQG�VDPSOH�ZDV�PDGH�E\� WKH�VWXGHQWV�RI� YLVLWHG�KLJK�VFKRROV� LQ�%UDWLVODYD�ZKHUH�ZH� LQYHVWLJDWHG�DQG�FRQIURQWHG� WKH�
RSLQLRQV�RQ�PRWLYDWLRQ�DQG�SK\VLFDO�DFWLYLW\�LQ�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV��,Q�WKH�VDPSOH�WKHUH�ZHUH�VWXGHQWV�RI�VHFRQG�DQG�WKLUG�
\HDUV�DW���\HDU�JUDPPDU�VFKRROV�DQG�VHFRQGDU\�YRFDWLRQDO�VFKRROV�DQG�VWXGHQWV�RI�6HSWLPDV�DW���\HDU�JUDPPDU�VFKRROV��7KHUH�ZHUH�
����VWXGHQWV�LQ�WKH�VDPSOH��IURP�WKRVH�����ER\V�DQG�����JLUOV��0HDQ�DJH�RI�WKH�VWXGHQWV�ZDV������������\HDUV��$OO�WKH�VWXGHQWV�DWWHQGHG�
SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV�RU�KHDOWK�DQG�SK\VLFDO�HGXFDWLRQ�

)RU�WKH�SXUSRVHV�RI�RXU�UHVHDUFK�ZH�KDYH�GLYLGHG�WKH�VFKRROV�LQWR�WZR�JURXSV��EDVHG�RQ�WKH�HYDOXDWLRQ�RI�DFTXLUHG�GDWD�
$�±�Schools of group 1�±�VFKRROV�ZLWK�KLJKHU�OHYHO�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�IRU�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�
%�±�Schools of group 2���VFKRROV�ZLWK�ORZHU�OHYHO�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�IRU�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�

RESULTS

Motivation 

)LJ����VKRZV�WKDW�ER\V�RI�WKH�VFKRROV�RI�JURXS����%6���DUH�PRUH�PRWLYDWHG�LQ�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV�WKDQ�ER\V�RI�
WKH�VFKRROV�RI�JURXS����%6����������RI�%6��UHVSRQGHG�WKDW�WKH\�DUH�PRWLYDWHG�DQG�YHU\�PRWLYDWHG��,Q�FRPSDULVRQ�PRUH�WKDQ�D�KDOI�RI�%6��
UHVSRQGHG��WKDW�WKH\�DUH�OHVV�PRWLYDWHG�RU�QRW�PRWLYDWHG��7KHUH�ZHUH�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�%6��DQG�%6���&KL� ��������DW�S�����
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� )LJ���� )LJ���
� /HYHO�RI�PRWLYDWLRQ�LQ�SK\VLFDO� /HYHO�RI�PRWLYDWLRQ�LQ�SK\VLFDO
�� DQG�VSRUW�HGXFDWLRQ�FODVVHV���ER\V����� DQG�VSRUW�HGXFDWLRQ�FODVVHV���JLUOV����

'LIIHUHQFHV�EHWZHHQ�WKH�JLUOV�RI�WKH�VFKRROV�RI�JURXS����*6���DQG�WKH�JLUOV�RI�WKH�VFKRROV�RI�JURXS����*6���DUH�QRW�DV�VLJQL¿FDQW�
DV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�JURXSV�RI�WKH�ER\V��*6��DUH�PRUH�PRWLYDWHG�WKDQ�*6���)LJ������KRZHYHU�WKHUH�LV�QR�VLJQL¿FDQW�GLIIHUHQFH�
�&KL� ���������

Activity 

%6��DUH�PRUH�DFWLYH�LQ�FRPSDULVRQ�WR�%6���)LJ�����0RUH�WKDQ�D�KDOI�RI�%6��DUH�DFWLYH�WR�YHU\�DFWLYH��0DMRULW\�RI�%6��UHVSRQGHG�
WKDW� WKH\� DUH� OHVV� DFWLYH� RU� QRW� DFWLYH� ���������7KHUH� DUH�PRUH� QHJDWLYH� DQVZHUV� LQ�%6�� �������RI� WKH� ER\V� ±� DQVZHUV� �� DQG� ��� LQ�
FRPSDULVRQ�WR�%6���������RI�WKH�ER\V���7KHUH�DUH�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�%6��DQG�%6���&KL� ��������DW�S���������)LJ�����

'LIIHUHQFHV�EHWZHHQ�*6��DQG�*6��DUH�QRW�DV�VLJQL¿FDQW�DV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�JURXSV�RI�WKH�ER\V��)LJ������0DMRULW\�
RI�WKH�JLUOV�LQ�ERWK�JURXS�UHVSRQGHG�WKDW�WKH\�DUH�DFWLYH��������LQ�*6��DQG�������LQ�*6����������RI�*6��LV�OHVV�DFWLYH�RU�QRW�DFWLYH��2Q�
WKH�RWKHU�KDQG��RQO\�������RI�*6��DUH�OHVV�DFWLYH�RU�QRW�DFWLYH��'LIIHUHQFHV�EHWZHHQ�WKH�JLUOV�ZHUH�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��&KL� ��������

     
� )LJ����� )LJ���
� /HYHO�RI�DFWLYLW\�LQ�SK\VLFDO�DQG�VSRUW�� /HYHO�RI�DFWLYLW\�LQ�SK\VLFDO�DQG�VSRUW
� HGXFDWLRQ�FODVVHV���ER\V����� HGXFDWLRQ�FODVVHV���JLUOV����

Participation

7KHUH� DUH� QR� VLJQL¿FDQW� GLIIHUHQFHV� EHWZHHQ�%6��DQG�%6�� �&KL�  � �������3RVLWLYHO\�� DOPRVW� ����RI�%6��DQG� ����RI�%6��
SDUWLFLSDWHV�DFWLYHO\�LQ�HDFK�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVV��)LJ�����

          
� )LJ����� )LJ���
� 3DUWLFLSDWLRQ�LQ�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV�±�ER\V����� 3DUWLFLSDWLRQ�LQ�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV�±�JLUOV����

Chi = 40.45 ** p < 0,01 Chi = 1,951 N

Chi = 4,144 NChi = 14, 45 **, p<0,01

Chi = 1, 825 N Chi = 19,69** p<0,01
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7KHUH�ZHUH�PRUH�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�*6��DQG�*6��ZKHQ�FRPSDUHG�WKH�WZR�JURXSV�RI�ER\V��)LJ����VKRZV�WKDW�
������RI�*6��SDUWLFLSDWHV�LQ�HYHU\�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVV��������SDUWLFLSDWHV�RIWHQ�DQG�RQO\�������SDUWLFLSDWHV�VRPHWLPHV�RU�
QHYHU��,Q�*6��WKH�DQVZHUV�ZHUH�PRUH�QHJDWLYH��$OPRVW�RQH�KDOI�RI�*6��UHVSRQGHG�WKDW�WKH\�SDUWLFLSDWH�VRPHWLPHV�RU�QHYHU��������RI�*6��
UHVSRQGHG�WKDW�WKH\�SDUWLFLSDWH�RIWHQ�DQG�RQO\�������UHVSRQGHG�WKDW�WKH\�SDUWLFLSDWH�LQ�HDFK�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVV��7KHUH�ZHUH�
VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�*6��DQG�*6���&KL� ��������DW�S��������

CONCLUSION

,Q�FRQFOXVLRQ�LW�FDQ�EH�VWDWHG�WKDW�WKH�TXDOLW\�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�LQÀXHQFHV�WKH�OHYHO�RI�PRWLYDWLRQ�DQG�DFWLYLW\�
LQ�ER\V��7KH�KLJKHU�WKH�TXDOLW\�RI�WKH�FRQGLWLRQV�WKH�KLJKHU�WKH�OHYHO�RI�PRWLYDWLRQ�DQG�DFWLYLW\��2Q�WKH�RWKHU�KDQG�LW�VHHPV�WKDW�LQ�JLUOV�WKH�
TXDOLW\�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV�GRHV�QRW�DIIHFW�WKH�OHYHO�RI�PRWLYDWLRQ�DQG�DFWLYLW\��

,Q�SDUWLFLSDWLRQ�LQ�SK\VLFDO�DQG�VSRUW�HGXFDWLRQ�FODVVHV�WKH�VLWXDWLRQ�LV�UHYHUVHG��7KH�ER\V�SDUWLFLSDWH�LQ�WKH�FODVVHV�UHJDUGOHVV�
RI�WKH�TXDOLW\�RI�WKH�FRQGLWLRQV��*LUOV��KRZHYHU��SDUWLFLSDWH�PRUH�LQ�WKH�JURXS�RI�VFKRROV�ZLWK�KLJKHU�TXDOLW\�RI�VSDWLDO�DQG�PDWHULDO�FRQGLWLRQV��
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