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Abstract
The essence and basic principles of the concept of sustainable development, features of its adaptation to domestic social 
and economic conditions are considered in work. Emphasis is placed on the certainty of sustainable development as the 
only possible way to solve environmental problems on a global scale. Education is one of the critical goals of sustainable 
development and a means to achieve it. In getting an education, people must learn to meet their own needs without 
compromising the needs of future generations. Fulfilling modern education tasks to form individuals capable of acting 
within the sustainable development strategy is possible subject to its radical renewal and modernization. Today it is not 
enough to learn the «old», the «famous», to reproduce the «experience of generations». Education must prepare the 
individual for new challenges, for the future. So – to be anticipatory and prognostic. The purpose of advancing education 
for sustainable development should be the development of highly educated, creative individuals capable of constantly 
updating professional knowledge; introduction of modern pedagogical technologies that allow increasing the adaptation 
of graduates to the perspective needs of the labor market. The main principles of advancing education are as follows: 
integrativity, variability, regionalization, creativity, acmeology, fundamentalization, continuity, rationality. Advancing 
education, taking into account its purpose, should be based on methods aimed at stimulating the cognitive activity of 
the learner, the development of mental abilities, skills, and needs of self-learning. Such practices include problem-based 
learning, interactive, developmental, and the project method. 
Keywords: problem-based learning, interactive methods, developmental learning, project method.
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Ⱥɧɨɬɚɰɿɹ
ɍ ɪɨɛɨɬɿ ɪɨɡɝɥɹɧɭɬɨ ɫɭɬɧɿɫɬɶ ɬɚ ɨɫɧɨɜɧɿ ɡɚɫɚɞɢ ɤɨɧɰɟɩɰɿʀ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ, ɨɫɨɛɥɢɜɨɫɬɿ ʀʀ ɚɞɚɩɬɚɰɿʀ ɞɨ ɜɿɬ-
ɱɢɡɧɹɧɢɯ ɫɭɫɩɿɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɭɦɨɜ. ɇɚɝɨɥɨɲɭɽɬɶɫɹ ɧɚ ɛɟɡɚɥɶɬɟɪɧɚɬɢɜɧɨɫɬɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ, ɹɤ ɽɞɢɧɨɝɨ 
ɦɨɠɥɢɜɨɝɨ ɲɥɹɯɭ ɪɨɡɜ’ɹɡɚɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɩɪɨɛɥɟɦ ɩɥɚɧɟɬɚɪɧɨɝɨ ɦɚɫɲɬɚɛɭ. Ɉɫɜɿɬɚ ɽ ɨɞɧɿɽɸ ɡ ɜɚɠɥɢɜɢɯ ɰɿɥɟɣ 
ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ, ɜɨɞɧɨɱɚɫ ɡɚɫɨɛɨɦ ɣɨɝɨ ɞɨɫɹɝɧɟɧɧɹ. ɋɚɦɟ ɜ ɩɪɨɰɟɫɿ ɡɞɨɛɭɬɬɹ ɨɫɜɿɬɢ ɥɸɞɢ ɦɚɸɬɶ ɧɚɜɱɢɬɢɫɶ 
ɡɚɞɨɜɨɥɶɧɹɬɢ ɜɥɚɫɧɿ ɩɨɬɪɟɛɢ ɧɟ ɫɬɚɜɥɹɱɢ ɩɿɞ ɡɚɝɪɨɡɭ ɩɨɬɪɟɛɢ ɧɚɫɬɭɩɧɢɯ ɩɨɤɨɥɿɧɶ. ȼɢɤɨɧɚɧɧɹ ɫɭɱɚɫɧɨɸ ɨɫɜɿɬɨɸ 
ɡɚɜɞɚɧɶ ɡ ɮɨɪɦɭɜɚɧɧɹ ɨɫɨɛɢɫɬɨɫɬɟɣ, ɡɞɚɬɧɢɯ ɞɿɹɬɢ ɜ ɦɟɠɚɯ ɫɬɪɚɬɟɝɿʀ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɦɨɠɥɢɜɟ ɡɚ ɭɦɨɜɢ ʀʀ 
ɤɚɪɞɢɧɚɥɶɧɨɝɨ ɨɧɨɜɥɟɧɧɹ ɬɚ ɦɨɞɟɪɧɿɡɚɰɿʀ. ɋɶɨɝɨɞɧɿ ɧɟɞɨɫɬɚɬɧɶɨ ɧɚɜɱɚɬɢɫɶ «ɫɬɚɪɨɦɭ», «ɜɿɞɨɦɨɦɭ», ɪɟɩɪɨɞɭɤ-
ɬɢɜɧɨ ɩɟɪɟɞɚɜɚɬɢ «ɞɨɫɜɿɞ ɩɨɤɨɥɿɧɶ». ɋɭɱɚɫɧɚ ɨɫɜɿɬɚ ɦɚɽ ɜɢɩɟɪɟɞɠɚɥɶɧɢɣ ɬɚ ɩɪɨɝɧɨɫɬɢɱɧɢɣ ɯɚɪɚɤɬɟɪ. Ɇɟɬɨɸ 
ɜɢɩɟɪɟɞɠɚɸɱɨʀ ɨɫɜɿɬɢ ɞɥɹ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɽ ɪɨɡɜɢɬɨɤ ɜɢɫɨɤɨɨɫɜɿɱɟɧɢɯ, ɬɜɨɪɱɢɯ ɨɫɨɛɢɫɬɨɫɬɟɣ, ɡɞɚɬɧɢɯ ɞɨ ɩɨ-
ɫɬɿɣɧɨɝɨ ɨɧɨɜɥɟɧɧɹ ɩɪɨɮɟɫɿɣɧɢɯ ɡɧɚɧɶ; ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɭɱɚɫɧɢɯ ɩɟɞɚɝɨɝɿɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɡɛɿɥɶɲɢ-
ɬɢ ɚɞɚɩɬɚɰɿɸ ɜɢɩɭɫɤɧɢɤɿɜ ɞɨ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɩɨɬɪɟɛ ɪɢɧɤɭ ɩɪɚɰɿ. Ɉɫɧɨɜɧɢɦɢ ɩɪɢɧɰɢɩɚɦɢ ɜɢɩɟɪɟɞɠɚɸɱɨʀ ɨɫɜɿɬɢ 
ɽ ɬɚɤɿ: ɿɧɬɟɝɪɚɬɢɜɧɿɫɬɶ, ɜɚɪɿɚɬɢɜɧɿɫɬɶ, ɪɟɝɿɨɧɚɥɿɡɚɰɿɹ, ɤɪɟɚɬɢɜɧɿɫɬɶ, ɚɤɦɟɨɥɨɝɿɱɧɿɫɬɶ, ɮɭɧɞɚɦɟɧɬɚɥɿɡɚɰɿɹ, ɛɟɡ-
ɩɟɪɟɪɜɧɿɫɬɶ, ɪɚɰɿɨɧɚɥɶɧɿɫɬɶ. ȼɢɩɟɪɟɞɠɚɸɱɚ ɨɫɜɿɬɚ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɫɜɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ, ɦɚɽ ɛɚɡɭɜɚɬɢɫɶ ɧɚ ɦɟɬɨ-
ɞɚɯ, ɳɨ ɫɩɪɹɦɨɜɚɧɿ ɡɛɭɞɠɟɧɧɹ ɩɿɡɧɚɜɚɥɶɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɬɨɝɨ, ɯɬɨ ɧɚɜɱɚɽɬɶɫɹ, ɪɨɡɜɢɬɨɤ ɪɨɡɭɦɨɜɢɯ ɡɞɿɛɧɨɫɬɟɣ 
ɨɫɨɛɢɫɬɨɫɬɿ, ɧɚɜɢɱɨɤ ɬɚ ɩɨɬɪɟɛɢ ɫɚɦɨɧɚɜɱɚɧɧɹ. Ⱦɨ ɬɚɤɢɯ ɦɟɬɨɞɿɜ ɜɿɞɧɨɫɹɬɶ ɩɪɨɛɥɟɦɧɟ ɧɚɜɱɚɧɧɹ, ɿɧɬɟɪɚɤɬɢɜɧɿ 
ɦɟɬɨɞɢ, ɪɨɡɜɢɜɚɥɶɧɟ ɧɚɜɱɚɧɧɹ ɬɚ ɦɟɬɨɞ ɩɪɨɟɤɬɿɜ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɪɨɛɥɟɦɧɟ ɧɚɜɱɚɧɧɹ, ɿɧɬɟɪɚɤɬɢɜɧɿ ɦɟɬɨɞɢ, ɪɨɡɜɢɜɚɥɶɧɟ ɧɚɜɱɚɧɧɹ, ɦɟɬɨɞ ɩɪɨɟɤɬɿɜ.
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,QWURGXFWLRQ
7KH� WLPH� RI� ELUWK� RI� WKH� WHUP� ©VXVWDLQDEOH�

GHYHORSPHQWª�LQ�LWV�PRGHUQ�VHQVH�LV�FRQVLGHUHG�������
,W�ZDV�WKHQ�WKDW�WKH�SKUDVH�©VXVWDLQDEOH�GHYHORSPHQWª�
ZDV�YRLFHG� LQ� WKH� UHSRUW�©2XU�&RPPRQ�)XWXUHª�
E\� WKH� ,QWHUQDWLRQDO�&RPPLVVLRQ�RQ�(QYLURQPHQW�
DQG�'HYHORSPHQW���������+RZHYHU�� WKH�LGHRORJLFDO�
SUHGHFHVVRUV� RI� ©VXVWDLQDEOH� GHYHORSPHQWª� FDQ�
EH�FRQVLGHUHG� WKH�FRQFHSW�RI�©QRRVSKHUHª�RI�RXU�
FRPSDWULRW�9,�9HUQDGVN\� �*ULQ\RY��������=HEUR��
�������UHSRUWV�RI�WKH�&OXE�RI�5RPH��LQ�SDUWLFXODU��©7KH�
/LPLWV�WR�*URZWKª��0HDGRZV�HW�DO���������

7KH� FRQFHSW� RI� VXVWDLQDEOH� GHYHORSPHQW� LV�
D� NLQG� RI� ©DQWL�FULVLV� SODQª�� WKH� HPHUJHQFH� RI�
ZKLFK�LV�GXH�WR�WKH�DZDUHQHVV�RI�OHDGLQJ�VFLHQWLVWV��
SROLWLFLDQV�WKDW�WKH�H[LVWLQJ�PRGHO�RI�GHYHORSPHQW�
�HFRQRPLF��SROLWLFDO�� HWF��� RI�KXPDQLW\�EHJDQ� WR�
WKUHDWHQ�WKH�YHU\�H[LVWHQFH�RI�KXPDQLW\�RQ�(DUWK��
)XUWKHUPRUH�� WKH�©FXOW�RI�PLQGOHVV�FRQVXPSWLRQª�
HQFRXUDJHG�E\�ODUJH�FRUSRUDWLRQV��WKH�GHVLUH�RI�WKH�
ODWWHU� WR�PDNH�H[WUD�SURILWV�DW�DQ\�FRVW��LQFOXGLQJ�
WKURXJK�SUHGDWRU\�XVH�RI�WKH�HQYLURQPHQW���ZDVWH�
FOXWWHU��XQQDWXUDO�GLVDVWHUV��KDYH�YLUWXDOO\�H[KDXVWHG�
QDWXUDO�UHVRXUFHV�IRU�VHOI�UHFRYHU\�

7KH� FHQWUDO � SRVWXODWH� RI � WKH� FRQFHSW� RI�
VXVWDLQDEOH� GHYHORSPHQW� LV� WKH� VWDWHPHQW� WKDW�
VXVWDLQDEOH� GHYHORSPHQW� VKRXOG�PHHW� WRGD\¶V�
VRFLDO�QHHGV�EXW�QRW� MHRSDUGL]H� WKH�DELOLW\�RI�RXU�
GHVFHQGDQWV� WR�PHHW� WKHLU� RZQ�QHHGV� �/\DVKXN��
������+DXVWRYD�	�2PDURY�� ������=DJRUVN\�	�
%RUVFKXN��������

2Q� 6HSWHPEHU� ���� ������ WKH�'HFUHH� RI� WKH�
3UHVLGHQW� RI� 8NUDLQH� � ©2Q� WKH� 6XVWDLQDEOH�
'HYHORSPHQW�*RDOV�RI�8NUDLQH�XQWLO�����ª��������
ZDV�VLJQHG��$FFRUGLQJ�WR�WKH�3UHVLGHQWLDO�'HFUHH��
WKH�81�SURFODLPHG� JOREDO� JRDOV� RI� VXVWDLQDEOH�
GHYHORSPHQW� XQWLO� ����� ������� DQG� WKH� UHVXOWV�
RI� WKHLU� DGDSWDWLRQ� WR� WKH� VSHFLILFV�RI�8NUDLQH¶V�
GHYHORSPHQW�� VHW� RXW� LQ� WKH� 1DWLRQDO� 5HSRUW�
©6XVWDLQDEOH�'HYHORSPHQW�*RDOV��8NUDLQHª��������
DUH�VXSSRUWHG��7KH����JRDOV�VHW�RXW�LQ�WKH�'HFUHH�
RI� WKH�3UHVLGHQW� RI�8NUDLQH� ©DUH� JXLGHOLQHV� IRU�
GHYHORSLQJ�GUDIW�IRUHFDVW�DQG�SURJUDP�GRFXPHQWV��
GUDIW�UHJXODWLRQV�WR�HQVXUH�WKH�EDODQFH�RI�HFRQRPLF��
VRFLDO�DQG�HQYLURQPHQWDO�GLPHQVLRQV�RI�VXVWDLQDEOH�
GHYHORSPHQW�RI�8NUDLQH�ª

,QGHHG�� D� XQLTXH� UROH� LQ� LPSOHPHQWLQJ� WKH�
FRQFHSW� RI� VXVWDLQDEOH� GHYHORSPHQW� LV� JLYHQ� WR�
HGXFDWLRQ��ZKLFK� VKRXOG� EH� WKH� IRXQGDWLRQ� IRU�
WKH�KDUPRQLRXV�GHYHORSPHQW�RI�HFRQRPLF�� VRFLDO�
VSKHUHV� DQG� WKH�QDWXUDO� HQYLURQPHQW� �.RYDOHYD��
�������$W� WKH� VDPH� WLPH�� EXLOGLQJ� D� V\VWHP�RI�
TXDOLW\�HGXFDWLRQ�DQG�HQVXULQJ�EURDG�DFFHVV� WR� LW�
LV�RQH�RI�WKH����JRDOV�RI�VXVWDLQDEOH�GHYHORSPHQW��
7KXV�� WKH�GHYHORSPHQW�RI� WKH�HGXFDWLRQDO�VSKHUH��
EULQJLQJ� LW� WR�D�TXDOLWDWLYHO\�QHZ� OHYHO�� LV�RQH�RI�
WKH� UHVXOWV� DQG�PHDQV� RI� DFKLHYLQJ� VXVWDLQDEOH�
GHYHORSPHQW�

9DULRXV� DVSHFWV� RI� VXVWDLQDEOH� GHYHORSPHQW�
DUH�FRYHUHG�LQ�WKH�ZRUNV�RI�IRUHLJQ�DXWKRUV�/��5��

%URZQ� �������� -��'L[RQ� ��������7KH� UHVHDUFK�RI�
GRPHVWLF� VFLHQWLVWV� LV�GHYRWHG� WR� WKH�SUREOHP�RI�
UHIRUPLQJ�HGXFDWLRQ�LQ�WKH�LQWHUHVWV�RI�VXVWDLQDEOH�
GHYHORSPHQW� �/HYNLYVN\�� ������.DUSDQ�� ������
5RRW���������)XQGDPHQWDO�SULQFLSOHV�RI�HGXFDWLRQ�
LQ� WKH� FRQWH[W� RI� VXVWDLQDEOH� GHYHORSPHQW�ZHUH�
GHYHORSHG�E\�$��$]L]RY� DQG�$NLQVKLQD� ��������
*��1HSHLQD� ��������2��.KPHOHYVND\D� ��������
3HFXOLDULWLHV�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�SULQFLSOHV�
RI� VXVWDLQDEOH�GHYHORSPHQW� LQ� VFKRRO� HGXFDWLRQ�
ZHUH�VWXGLHG�E\�2��3RPHWXQ���������$��0UX]�HW�DO��
��������7KH�PDLQ�JRDOV�RI�HGXFDWLRQ�LQ�WKH�LQWHUHVWV�
RI� VXVWDLQDEOH� GHYHORSPHQW�ZHUH� FRQVLGHUHG�E\�
/��$JUDQRYLFK� �������� /��%D]DYOXWVND� ��������
$�� 6XEHWWR� ��������0HWKRGRORJLFDO� DVSHFWV� RI�
DGYDQFLQJ�HGXFDWLRQ�DUH�FRYHUHG�LQ�WKH�VWXG\�RI�2��
9\VRWVND���������2��.RPDURYD���������$��8UVXOD�
�������

+RZHYHU�� WKH� LVVXH� RI� LPSOHPHQWLQJ� WKH�
FRQFHSW� RI� DGYDQFLQJ� HGXFDWLRQ� LQ� WKH� LQWHUHVWV�
RI� VXVWDLQDEOH� GHYHORSPHQW� LQ� KLJKHU� HGXFDWLRQ�
UHPDLQV�LQVXIILFLHQWO\�GHYHORSHG�

7KH�DUWLFOH�DLPV�WR�DQDO\]H�WKH�PDLQ�WUHQGV�RI�
VXVWDLQDEOH� GHYHORSPHQW� LQ�8NUDLQH�� JHQHUDOL]H�
PRGHUQ� UHVHDUFK� RQ� WKH� LPSOHPHQWDWLRQ� RI� WKH�
FRQFHSW�RI�©DGYDQFLQJ�HGXFDWLRQª�LQ�WKH�LQWHUHVWV�
RI�VXVWDLQDEOH�GHYHORSPHQW��DQG�LGHQWLI\�HIIHFWLYH�
PHWKRGV� RI� ©DGYDQFLQJ� HGXFDWLRQª� LQ� KLJKHU�
HGXFDWLRQ�

0HWKRGV�DQG�0DWHULDOV�
,Q�RUGHU�WR�VROYH�WKH�WDVNV�VHW�LQ�RXU�ZRUN��ZH�KDYH�

JURZQ�WKH�IROORZLQJ�UHVHDUFK�PHWKRGV��DQDO\VLV�RI�
VFLHQWLILF�DQG�SHGDJRJLFDO�VRXUFHV�RQ�WKH�UHVHDUFK�
SUREOHP��JHQHUDOL]DWLRQ�RI�DGYDQFHG�SHGDJRJLFDO�
H[SHULHQFH� LQ� WKH� ILHOG�RI�DGYDQFLQJ�HGXFDWLRQ� LQ�
WKH�LQWHUHVWV�RI�VXVWDLQDEOH�GHYHORSPHQW�

5HVHDUFK
,Q�UHVHDUFKLQJ�WKH�WKHRUHWLFDO�DQG�PHWKRGRORJLFDO�

IRXQGDWLRQV�RI�DGYDQFLQJ�HGXFDWLRQ�IRU�VXVWDLQDEOH�
GHYHORSPHQW��2��9\VRWVND��������VWDWHV�WKDW�WKHUH�
DUH�IRXU�PRGHOV�RI�HGXFDWLRQ�LQ�8NUDLQLDQ�VRFLHW\��
6XFK�PRGHOV��DFFRUGLQJ�WR�WKH�UHVHDUFKHU��DUH�

�� WKH�PRGHO�RI�©DGYDQFHG�HGXFDWLRQª��ZKLFK�
XVHV� LQQRYDWLYH� HGXFDWLRQDO� WHFKQRORJLHV�
DLPHG�DW�UHVWUXFWXULQJ�WKH�HGXFDWLRQDO�VSKHUH�
LQ�WKH�LQWHUHVWV�RI�VXVWDLQDEOH�GHYHORSPHQW�

�� WKH�PRGHO�RI�©FDWFKLQJ�XS�HGXFDWLRQª��ZKLFK�
LPSOHPHQWV� WKH�SULQFLSOHV�� FRQWHQW�� IRUPV��
DQG�PHWKRGV�RI�HGXFDWLRQ��ZKLFK�DUH�QRW�\HW�
VXIILFLHQWO\�LPSOHPHQWHG�LQ�8NUDLQH��EXW�DUH�
DOUHDG\�DFWLYHO\�XVHG�LQ�OHDGLQJ�FRXQWULHV�

�� WKH�PRGHO� RI� ©LQKLELWRU\� HGXFDWLRQª�� L�H���
HGXFDWLRQ�EDVHG�RQ� WKH� DOUHDG\� LUUHOHYDQW�
QHHGV� DQG�GHPDQGV�RI� VRFLHW\�� WKH�XVH�RI�
RXWGDWHG�SHGDJRJLFDO�WHFKQRORJLHV�

�� D�PRGHO� RI� ©LPLWDWLYH� HGXFDWLRQª��ZKLFK�
RQO\�PRQNH\V�EHORQJLQJ�WR�WKH�©DGYDQFHGª�
RU� ©FDWFKLQJ�XSª�PRGHOV� RI� HGXFDWLRQ�E\�
XQV\VWHPDWLFDOO\�FRS\LQJ�FHUWDLQ�HOHPHQWV�
RI�WKH�ODWWHU�
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:H� IROORZ� WKH� DSSURDFK� DFFRUGLQJ� WR�ZKLFK�
DGYDQFLQJ�HGXFDWLRQ�VKRXOG�EH� WKH� IRXQGDWLRQ�RI�
WKH�VXVWDLQDEOH�GHYHORSPHQW�RI�VRFLHW\��7KH�FRQFHSW�
RI� DGYDQFLQJ�HGXFDWLRQ� LV�EDVHG�RQ� WKH� LGHD� WKDW�
HGXFDWLRQ�VKRXOG�QRW�PHHW�WKH�FXUUHQW�UHTXLUHPHQWV�
RI� VRFLHW\�EXW� WKH� UHTXLUHPHQWV� WKDW�ZLOO� EH�SXW�
IRUZDUG�LQ�WKH�IXWXUH�

7KXV��WKH�OHYHO�RI�SDUWLFLSDQWV�LQ�WKH�SURGXFWLRQ�
SURFHVV�PXVW�H[FHHG� WKH� OHYHO�RI�GHYHORSPHQW�RI�
SURGXFWLRQ� LWVHOI��7KXV�� HGXFDWLRQ� VKRXOG� GULYH�
SURGXFWLRQ� DQG� QRW� MXVW� HQVXUH� LWV� IXQFWLRQLQJ�
�1RYLNRY��������

$FKLHYLQJ�WKLV�JRDO�LPSOLHV�D�UHRULHQWDWLRQ�RI�WKH�
GRPHVWLF�HGXFDWLRQ�V\VWHP�WR�WKH�ORQJ�WHUP�QHHGV�
RI� VRFLR�HFRQRPLF�GHYHORSPHQW��&RQVLGHULQJ� WKH�
PDLQ�WUHQGV�LQ�HFRQRPLF�GHYHORSPHQW��LPSURYLQJ�
WKH� TXDOLW\� RI� HGXFDWLRQ�� IRUPLQJ� LQ� VWXGHQWV�
XQGHUVWDQGLQJ�WKH�QHHG�DQG�PRWLYDWLRQ�WR�FRQVWDQWO\�
XSGDWH�WKHLU�NQRZOHGJH��.RPDURYD��������

1RWH�WKDW�WKH�DQDO\VLV�RI�PRGHUQ�UHVHDUFK�RQ�WKH�
SUREOHP�RI�DGYDQFLQJ�HGXFDWLRQ�VKRZV�WKH�H[LVWHQFH�
RI�GLIIHUHQW� LQWHUSUHWDWLRQV�RI� WKH� WHUP�©DGYDQFHG�
HGXFDWLRQª��.LWD\JRURGVN\���������:LWKLQ�WKH�ILUVW�
DSSURDFK�� WKH� WHUP�©DGYDQFHG� OHDUQLQJª� LV�XVHG��
,PSOHPHQW�©DGYDQFHG� OHDUQLQJª�E\�SUHVHQWLQJ� WKH�
JHQHUDO�EDVLFV�RI� WKH�SURJUDP�PDWHULDO�HDUOLHU� WKDQ�
UHTXLUHG�E\�WKH�VWDQGDUG�SODQ��7KLV�FRQVWUXFWLRQ�RI�
WKH�HGXFDWLRQDO�SURFHVV�SURYLGHV� WKH� WHDFKHU�ZLWK�
PRUH�RSSRUWXQLWLHV�IRU�D�GLIIHUHQWLDWHG�DQG�LQGLYLGXDO�
DSSURDFK� WR�VWXGHQWV�DQG�SURPRWHV�PRUH� LQ�GHSWK�
VWXG\�RI�HGXFDWLRQDO�PDWHULDO�

$FFRUGLQJ� WR� DQRWKHU� DSSURDFK�� ©DGYDQFHGª�
LV � WKH� SURIHVVLRQDO � W UDLQLQJ� RI � HPSOR\HHV��
ZKLFK� RFFXUV� LQ� FRQQHFWLRQ�ZLWK� WKH� SODQQHG�
UHRUJDQL]DWLRQ�� UHRUJDQL]DWLRQ�� UHGXFWLRQ� RI�
HQWHUSULVHV��RUJDQL]DWLRQV��RU�WKHLU�VWUXFWXUDO�XQLWV��
,Q� WKLV� FDVH�� WKH�SXUSRVH�RI�©DGYDQFHG� WUDLQLQJª�
LV� WR� UHWUDLQ�HPSOR\HHV��JDLQ�D�PRUH�FRPSHWLWLYH�
DQG�GHPDQG� LQ� ODERU�PDUNHW� VSHFLDOW\�� ,W� LV� WUXH�
WKDW�VXFK�PHDVXUHV�SRVLWLYHO\�DIIHFW�WKH�PRUDO�DQG�
SV\FKRORJLFDO�FOLPDWH� LQ� WKH�ZRUNIRUFH�� UHGXFLQJ�
VRFLDO�WHQVLRQV�LQ�VRFLHW\�

:H� VKDUH � WKH � SRVL W LRQ� RI � WKH � DSSURDFK�
UHSUHVHQWDWLYHV�� DFFRUGLQJ� WR�ZKLFK� DGYDQFLQJ�
HGXFDWLRQ� LV� FRQVLGHUHG� IXWXUH�RULHQWHG�� RQ� WKH�
FRQGLWLRQV�RI� SURIHVVLRQDO� DFWLYLW\� LQ�ZKLFK� WKH�
VSHFLDOLVW�PXVW�DFW�DIWHU�JUDGXDWLRQ�DQG�VKRUWO\�

7KXV�� WKH� JRDOV� RI� DGYDQFHG� DGYDQFLQJ� IRU�
VXVWDLQDEOH�GHYHORSPHQW�VKRXOG�EH�WKH�GHYHORSPHQW�
RI�KLJKO\�HGXFDWHG��FUHDWLYH�LQGLYLGXDOV��UDWKHU�WKDQ�
QDUURZ�VSHFLDOLVWV��FDSDEOH�RI�XSGDWLQJ�SURIHVVLRQDO�
NQRZOHGJH�� LQWURGXFWLRQ�RI�PRGHUQ�SHGDJRJLFDO�
WHFKQRORJLHV� WKDW�DOORZ� LQFUHDVLQJ� WKH�DGDSWDWLRQ�
RI�JUDGXDWHV� WR� WKH� ORQJ�WHUP�QHHGV�RI� WKH� ODERU�
PDUNHW��.RPDURYD��������

7KH� PDLQ� SULQFLSOHV � WKDW � GHWHUPLQH� WKH�
UHTXLUHPHQWV�IRU�WKH�FRQWHQW��IRUPV��DQG�PHWKRGV�
RI� DGYDQFLQJ�HGXFDWLRQ�DFFRUGLQJ� WR� UHVHDUFKHUV�
�$LQXWGLQRYD�� ������.RPDURYD�� ������ DUH� WKH�
IROORZLQJ�

�� LQWHJUDWLYLW\� LQ� WKH�EURDGHVW� VHQVH��PHDQV�
WKH� LQWHJUDWLRQ�RI� HGXFDWLRQDO� LQVWLWXWLRQV�
ZLWK�SURGXFWLRQ�DQG� UHVHDUFK�XQLWV�� IRUPV�
DQG�PHWKRGV��GLGDFWLF�FRQFHSWV��GLVFLSOLQHV��
WKHRU\��DQG�SUDFWLFH�

�� YDULDELOLW\�� L�H�� LQVWDQWDQHRXV� UHVSRQVH� WR�
VRFLDO� DQG� HFRQRPLF� FKDQJHV�� ZKLFK� LV�
H[SUHVVHG�LQ�WKH�FRQVWDQW�XSGDWLQJ�RI�IRUPV��
PHWKRGV��DQG�FRQWHQW�RI�HGXFDWLRQ�

�� UHJLRQDOL]DWLRQ��ZKLFK�PHDQV�WKH�RULHQWDWLRQ�
RI�HGXFDWLRQDO�LQVWLWXWLRQV�WR�WKH�ORQJ�WHUP�
GHYHORSPHQW�QHHGV�RI�D�SDUWLFXODU�UHJLRQ�DQG�
ODERU�PDUNHW�

�� FUHDWLYLW\��ZKLFK�GHWHUPLQHV� WKH� IRFXV� RI�
WKH� GLGDFWLF� SURFHVV� RQ� WKH� GHYHORSPHQW�
RI� SHUVRQDOLW\�� FDSDEOH� RI� FUHDWLYH� UDWKHU�
WKDQ�UHSURGXFWLYH�RU�DOJRULWKPLF�DFWLYLWLHV��
VROYLQJ�SUREOHPV�LQ�FRQGLWLRQV�RI�XQFHUWDLQW\��
JHQHUDWLQJ�QHZ�LGHDV�

�� DFPHRORJLFDO��ZKLFK� FRQVLVWV� LQ� EXLOGLQJ�
DQ� LQGLYLGXDO� WUDMHFWRU\� RI� GHYHORSPHQW�
RI� WKH� OHDUQHU��SXUSRVHIXO� LQIOXHQFH�RQ� WKH�
LQFOLQDWLRQV�DQG�DELOLWLHV�RI� WKH� LQGLYLGXDO��
VWLPXODWLQJ�WKH�VXEMHFWLYLW\�RI�WKH�VWXGHQW�

�� IXQGDPHQWDOL]DWLRQ�� ZKLFK� LPSOLHV� WKH�
GHHSHQLQJ� RI� JHQHUDO� VFLHQWLILF�� JHQHUDO�
DQG�SURIHVVLRQDO�WUDLQLQJ�DV�WKH�IRXQGDWLRQ�
RI�JHQHUDO� DQG�SURIHVVLRQDO� FXOWXUH�RI� WKH�
VSHFLDOLVW�

�� FRQWLQXLW\� RI� ©OLIHORQJ� OHDUQLQJª�� L�H�� WKH�
IRUPDWLRQ� RI� VWXGHQWV¶� PRWLYDWLRQ� IRU�
FRQWLQXRXV�SURIHVVLRQDO� VHOI�LPSURYHPHQW��
WKH�GHVLUH�WR�XSGDWH�NQRZOHGJH�DQG�VNLOOV�

�� UDWLRQDOLW\��ZKLFK�PHDQV�WKH�DELOLW\�WR�PDNH�
GHFLVLRQV�DQG�DFW�RQ�WKH�EDVLV�RI�DSSURSULDWH�
ORJLFDO�QRUPV� LQ� WKH�SURFHVV�RI� DFKLHYLQJ�
JRDOV�

,QGHHG�� WKH� LPSOHPHQWDWLRQ� RI� WKH� FRQFHSW�
RI � DGYDQFLQJ� HGXFDW LRQ � DQG� WKH � SUDF W LFD O�
LPSOHPHQWDWLRQ�RI�WKH�DERYH�SULQFLSOHV�GHWHUPLQHV�
WKH�XVH�RI� DSSURSULDWH�SHGDJRJLFDO� WHFKQRORJLHV��
IRUPV��DQG�WHDFKLQJ�PHWKRGV�

$GYDQFLQJ�HGXFDWLRQ�� WDNLQJ� LQWR� DFFRXQW� LWV�
SXUSRVH�� VKRXOG� EH� EDVHG� RQ�PHWKRGV� DLPHG� DW�
VWLPXODWLQJ�WKH�FRJQLWLYH�DFWLYLW\�RI�WKH�OHDUQHU��WKH�
GHYHORSPHQW�RI�PHQWDO�DELOLWLHV��VNLOOV��DQG�QHHGV�
RI�VHOI�OHDUQLQJ��.RPDURYD��������

6XFK�PHWKRGV�LQFOXGH�SUREOHP�EDVHG�OHDUQLQJ��
LQWHUDFWLYH�PHWKRGV��GHYHORSPHQWDO� OHDUQLQJ��DQG�
SURMHFW�PHWKRG� �$LQXWGLQRYD�� ������.RPDURYD��
������1LNRODHY��������

8QOLNH� WUDGLWLRQDO�� SUREOHP�EDVHG� OHDUQLQJ� LV�
QRW�EDVHG�RQ�WKH�PHVVDJH�RI�WKH�ILQLVKHG�PDWHULDO��
WKH�VWXGHQW�PXVW�DFTXLUH�NQRZOHGJH�DQG�VNLOOV� WR�
VROYH�HGXFDWLRQDO�SUREOHPV�

2QH� RI� WKH� ILUVW� UHFRUGHG� YDULDQWV� RI� VXFK�
WUDLQLQJ� LQ� KLVWRU\� LV� WKH�6RFUDWLF� FRQYHUVDWLRQ��
)LUVW��6RFUDWHV� WULHG�WR�TXHVWLRQ�WKH� LQWHUORFXWRU¶V�
NQRZOHGJH� WR� SURYH� WKDW� WKH� ODWWHU� FDQ� QRW� EH�
FRQVLGHUHG�NQRZOHGJH��DQG�VLQFH� WKHQ��KH�NQRZV�
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QRWKLQJ��7KHQ� WKH�JUHDW�*UHHN�XVHG� WKH� LQGXFWLYH�
PHWKRG��VWXGHQWV�PRYHG�RQ� WR�FRQFHSWV�DQG� WKHLU�
GHILQLWLRQV�IURP�LQGLYLGXDO�LGHDV��)LQDOO\��ZLWK�WKH�
KHOS�RI�JXLGLQJ�TXHVWLRQV�LQ�LQGLYLGXDO�SKHQRPHQD��
KLJKOLJKWHG�WKH�HVVHQWLDO��GHULYHG�D�JHQHUDO�FRQFHSW��
HVVHQFH��DQG�IHDWXUHV�� WKLV� LV�EHFDXVH�WKH�SXUSRVH�
RI� WKH� WHDFKHU�� WKXV�� LV� WR�KHOS� WKH� WKRXJKW� WKDW� LV�
DOUHDG\�LQ�WKH�VWXGHQW¶V�PLQG�WR�EH�ERUQ��KHQFH�WKH�
FRPSDULVRQ�RI� WKH� WHDFKHU¶V� DUW�ZLWK� WKH� VNLOO� RI�
PLGZLIHU\� �<DYRUVND\D���������5HFRJQL]LQJ� WKH�
FRUUHFWQHVV�RI� WKH�JUHDW�SKLORVRSKHU��ZH�FRQVLGHU�
6RFUDWLF� FRQYHUVDWLRQ� DSSURSULDWH� LQ� DGYDQFHG�
HGXFDWLRQ��$IWHU�DOO��WKH�PDLQ�SXUSRVH�RI�D�6RFUDWLF�
FRQYHUVDWLRQ�LV�QRW� WR�REWDLQ�©UHDG\ª�NQRZOHGJH��
,QVWHDG�� LW� DLPV� QRW� WR� GHYHORS� LQGHSHQGHQW��
DQDO\WLFDO�� DQG� GLDOHFWLFDO� WKLQNLQJ� EXW� WR� JDLQ�
VFLHQWLILF�UHVHDUFK�H[SHULHQFH�

7KH�6RFUDWLF�FRQYHUVDWLRQ�ZDV�IXUWKHU�GHYHORSHG�
LQ�D�KHXULVWLF�FRQYHUVDWLRQ��GLDORJXH���7KH�KHXULVWLF�
FRQYHUVDWLRQ� WDNHV�SODFH� LQ� DVNLQJ� WKH� WHDFKHU� D�
VHULHV�RI�LQWHUUHODWHG�TXHVWLRQV��HDFK�RI�ZKLFK�VWHPV�
IURP�HDFK�RWKHU�� WR� DQVZHU�ZKLFK� VWXGHQWV�PXVW�
JDLQ�FXUUHQW�NQRZOHGJH�DQG�H[SHULHQFH��(DFK�RI�WKH�
TXHVWLRQV�VHHPV�WR�EH�D�OLWWOH�LQGHSHQGHQW�SUREOHP��
EXW�WRJHWKHU�WKH\�OHDG�WR�WKH�VROXWLRQ�RI�WKH�PDLQ�
SUREOHP�SRVHG�E\�WKH�WHDFKHU�

7KH�XVH�RI�KHXULVWLF�GLDORJXH�DGGV�WR�WKH�HGXFDWLRQDO�
SURFHVV�IHDWXUHV�RI�VFLHQWLILF�UHVHDUFK�DQG�FRQWULEXWHV�
WR� LWV� SDUWLFLSDQWV¶� SV\FKRORJLFDO� HPDQFLSDWLRQ��
+HXULVWLF�GLDORJXH�DOVR�DOORZV�GHHSHQLQJ�SUHYLRXVO\�
DFTXLUHG�NQRZOHGJH�WR�UHFRQFLOH�LW�ZLWK�PDQ\�FORVH�RU�
HYHQ�DOWHUQDWLYH�SRLQWV�RI�YLHZ�WR�LQWHJUDWH�FRQQHFWLRQV�
DQG�UHODWLRQVKLSV�EHWZHHQ�LQGLYLGXDO�VXEMHFWV�LQWR�D�
KROLVWLF�V\VWHP��0DQ\�SRVVLEOH�VROXWLRQV�DUH�EXLOW�DQG�
WHVWHG�GXULQJ�WKH�KHXULVWLF�GLDORJXH�LQ�VLWXDWLRQV�WKDW�
GR�QRW�SURYLGH�DQ�XQDPELJXRXV�DQG�GHILQLWLYH�DQVZHU�

7KH� DSSOLFDWLRQ� RI� KHXULVWLF� GLDORJXH� LQ� WKH�
HGXFDWLRQDO� SURFHVV� DOORZV� WKH� IRUPDWLRQ� RI� D�
VSHFLILF�DOJRULWKP�ZLWK�VXFFHVVLYH�VWDJHV��7KH�WDVN�
RI�WKH�PRWLYDWLRQDO�VWDJH�LV�WR�XSGDWH�WKH�VWXGHQW¶V�
H[LVWLQJ�NQRZOHGJH� WR�HQFRXUDJH�KLP� WR�GHYHORS�
QHZ� LQIRUPDWLRQ��7KH�FRQWHQW�RI� WKH� LQIRUPDWLRQ�
VWDJH�LV�WKH�GLUHFW�DFTXDLQWDQFH�RI�WKH�OHDUQHU�ZLWK�
WKH�QHZ�LQIRUPDWLRQ��ZKLFK�DOORZV�LW�WR�VHUYH�DV�D�
EDVLV�IRU�LWV�DVVHVVPHQW�DQG�FRQVWUXFWLRQ�RI�LWV�QHZ�
NQRZOHGJH��7KH� FRPPXQLFDWLRQ�SKDVH� LQYROYHV�
WKH�H[FKDQJH�RI�YLHZV�RQ� WKH� LVVXHV�XQGHU�VWXG\��
7KH� WHDFKHU� QHHGV� WR� SDUWLFLSDWH� LQ� WKLV� SURFHVV�
DV� DQ� HTXDO� SDUWQHU� �QRW� D� OHDGHU� RU� REVHUYHU���
ZKR� LV� YHU\� LQWHUHVWHG� LQ� FRPPXQLFDWLRQ�� 7KH�
RSWLPDO�RUJDQL]DWLRQ�RI�KHXULVWLF�GLDORJXH�LQYROYHV�
WKH� HPHUJHQFH�RI� D� SUREOHPDWLF� VLWXDWLRQ� LQ� WKH�
GLDORJLFDO� FRPPXQLFDWLRQ� RI� OHDUQHUV�� 6ROYLQJ�
VXFK�SUREOHPV�LV�PRUH�PRWLYDWHG�DQG�PHDQLQJIXO�
IRU� VWXGHQWV� WKDQ� VHWWLQJ� WKH� SUREOHP� IURP� WKH�
RXWVLGH�±� WKH� WHDFKHU��7KH� WHDFKHU¶V� IXQFWLRQ� LQ�
VXFK�FRPPXQLFDWLRQ�LV�WR�FRRUGLQDWH�WKH�DFWLRQV�RI�
VWXGHQWV��WR�GLUHFW�WKH�GLDORJXH�LQ�WKH�SODQH�RI�WKH�
SUREOHP�XQGHU�GLVFXVVLRQ��7KH�ILQDO�LV�WKH�UHIOH[LYH�
VWDJH�� GXULQJ�ZKLFK� WKHUH� LV� DQ� LQWURVSHFWLRQ�RI�

FRJQLWLYH�DFWLYLW\�RQ� WKH�ZD\� WR�QHZ�NQRZOHGJH�
DQG�WKH�UHVXOWV�REWDLQHG�LQ�LWV�SURFHVV�

2WKHU�SUREOHP�VROYLQJ�PHWKRGV�WKDW�EHVW�PHHW�
WKH�REMHFWLYHV�RI�DGYDQFLQJ�HGXFDWLRQ�DUH�WKH�FDVH�
VWXG\�PHWKRG� RU� WKH� VLWXDWLRQ�VSHFLILF� DQDO\VLV�
PHWKRG�� /HDUQLQJ� LV� GRQH� E\� VROYLQJ� VSHFLILF�
�XVXDOO\� SURIHVVLRQDOO\�RULHQWHG�� WDVNV� �FDVHV���
7KHQ��VWXGHQWV�VKRXOG�WKRURXJKO\�DQDO\]H�WKH�FDVH�
DQG�VXJJHVW�WKH�EHVW�VROXWLRQ�E\�ZRUNLQJ�WRJHWKHU�

7KHUH� DUH� WZR� OHDGLQJ� VFKRROV�RI� FDVH� VWXG\��
+DUYDUG� DQG�0DQFKHVWHU��+DUYDUG�8QLYHUVLW\� LV�
FRQVLGHUHG�D�SLRQHHU�LQ�DSSO\LQJ�WKH�FDVH�PHWKRG�
LQ�KLJKHU� HGXFDWLRQ��7KH�GLIIHUHQFH�EHWZHHQ� WKH�
VFKRROV�LV��LQ�SDUWLFXODU��WKDW�+DUYDUG�6FKRROV�LQVLVW�
WKDW�LQ�WKH�SURFHVV�RI�VROYLQJ�WKH�FDVH��VWXGHQWV�PXVW�
ILQG�WKH�RQO\�EHVW�VROXWLRQ��)URP�WKH�SRLQW�RI�YLHZ�
RI� WKH� UHSUHVHQWDWLYHV�RI� WKH�0DQFKHVWHU� VFKRRO��
VWXGHQWV�VKRXOG�RIIHU�VHYHUDO�RSWLRQV�IRU�VROYLQJ�WKH�
FDVH��+DUYDUG�FDVHV�WHQG�WR�EH�ODUJHU��������SDJHV���
RIWHQ�DGGHG�WR����SDJHV�RI�LOOXVWUDWLRQV��7KH�FDVHV�
RI�0DQFKHVWHU� VFKRRO� UHSUHVHQWDWLYHV�DUH�XVXDOO\�
DOPRVW�WZLFH�DV�VPDOO��5LGNRGXEVND��������

(VSHFLDOO\�YDOXDEOH�LQ�WKH�FRQWH[W�RI�DGYDQFLQJ�
HGXFDWLRQ�LV�WKDW�LQ�VROYLQJ�FDVHV�LV�WKH�IRUPDWLRQ�
RI�VWXGHQWV¶�VNLOOV�RI�LQGHSHQGHQW�SUREOHP�VROYLQJ��
JDLQ� H[SHULHQFH� LQ� WKH� SUDFWLFDO� DSSOLFDWLRQ� RI�
WKHRUHWLFDO�NQRZOHGJH��WKH�HPRWLRQDO�VSKHUH�RI�WKH�
SHUVRQDOLW\�LV�DFWLYDWHG�

$PRQJ�RWKHU� WHDFKLQJ�PHWKRGV� WKDW� DUH�PRVW�
FKDUDFWHULVWLF�RI�DGYDQFLQJ�HGXFDWLRQ�©DUH�FDOOHG�
LQWHUDFWLYH�PHWKRGV�� )RU� D� ORQJ� WLPH�� WKH� WHUP�
©DFWLYH�WHDFKLQJ�PHWKRGVª�ZDV�XVHG�LQ�SHGDJRJ\��
7KHVH� LQFOXGHG� WHDFKLQJ� PHWKRGV� DLPHG� DW�
HQKDQFLQJ�WKH�FRJQLWLYH�DFWLYLW\�RI�VWXGHQWV��ZKLFK�
DUH�WUDQVIRUPHG�IURP�REMHFWV�LQWR�VXEMHFWV�RI�VWXG\�

,QWHUDFWLYH�PHWKRGV�FDQ�EH�FRQVLGHUHG�DV�IXUWKHU�
GHYHORSPHQW� RI� DFWLYLW\�� WKH�PDLQ� HPSKDVLV� LV�
VKLIWHG� WR�HIIHFWLYH� LQWHUDFWLRQ��GLDORJXH�EHWZHHQ�
WHDFKHU� DQG� VWXGHQW� �7RPDVKHYVND\D�� ������
9\VKNLYVND�	�6KLNLULQVND\D����������$FFRUGLQJ�WR�
VXFK�DSSURDFKHV��LQWHUDFWLYH�PHWKRGV�RI�DGYDQFLQJ�
HGXFDWLRQ�LQFOXGH��.RPDURYD��������WUDLQLQJ��UROH��
DQG�EXVLQHVV�JDPHV�

$Q� LPSRUWDQW�SODFH� LQ� WKH� LPSOHPHQWDWLRQ�RI�
DGYDQFLQJ�HGXFDWLRQ�LV�RFFXSLHG�E\�WKH�WHFKQRORJ\�
RI� GHYHORSPHQWDO� OHDUQLQJ��ZKLFK� LV� DLPHG� DW�
GHYHORSLQJ�LQGHSHQGHQW�DQDO\WLFDO�WKLQNLQJ��FUHDWLYH�
DQG�DGDSWLYH�DELOLWLHV��7KH� UDSLG�GHYHORSPHQW�RI�
LQIRUPDWLRQ� WHFKQRORJ\� OHDGV� WR� WKH� OHYHOLQJ�RI�
HGXFDWLRQ�EDVHG�RQ�PHPRUL]LQJ�FRQFHSWV��6NLOOV�
DFTXLUHG� LQ� WKH�SURFHVV� RI� SURIHVVLRQDO� WUDLQLQJ�
DOVR�TXLFNO\�EHFRPH�REVROHWH��:H�QHHG�D�VSHFLDOLVW�
ZKR�XQGHUVWDQGV�WKH�HVVHQFH�RI�SKHQRPHQD��WKHLU�
UHODWLRQVKLSV��FDQ�REVHUYH��DQDO\]H��LGHQWLI\�SDWWHUQV�
DQG� GUDZ� FRQFOXVLRQV��2QO\� VXFK� D� IRXQGDWLRQ�
SURYLGHV�SURVSHFWV� WR� FRPSHWH�ZLWK� WKH�JURZLQJ�
FDSDELOLWLHV�RI�DUWLILFLDO�LQWHOOLJHQFH��KHOSV�WR�OHDUQ�
QHZ�WHFKQRORJLHV��SURFHVVHV��DQG�GHYLFHV�

,W� LV� DGYLVDEOH� WR� XVH� WKH� SURMHFW�PHWKRG� LQ�
WKH� LQWHUHVWV� RI� DGYDQFHG� HGXFDWLRQ��$FFRUGLQJ�
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WR�6�2��6\VRHYD� �������� LQ� WKH�SURMHFW� DFWLYLWLHV��
VWXGHQWV� OHDUQ� WR� DGDSW� WR� WKH� UDSLGO\� FKDQJLQJ�
OLYLQJ�FRQGLWLRQV�RI�SRVW�LQGXVWULDO�VRFLHW\�

6WXGHQWV¶� LPSOHPHQWDWLRQ� RI� HGXFDWLRQDO�
SURMHFWV� SURYLGHV� RSSRUWXQLWLHV� IRU� LQGHSHQGHQW�
FUHDWLYH�ZRUN��ZKLFK�LV�RUJDQLFDOO\�FRPELQHG�ZLWK�
JURXS�ZRUN�� ,Q�RXU�RSLQLRQ�� WKH�PRVW� VLJQLILFDQW�
DGYDQWDJH�RI�SURMHFW�EDVHG�OHDUQLQJ�LV�LWV�VLJQLILFDQW�
SRWHQWLDO� IRU� WUDQVIHUULQJ� VWXGHQWV¶� WKHRUHWLFDO�
NQRZOHGJH� LQWR�SUDFWLFH�� ,Q�DGGLWLRQ�� WKH�SURMHFW�
PHWKRG�KDV�D�SURQRXQFHG�SUDJPDWLF�DQG�DSSOLHG�
IRFXV�RQ�DFKLHYLQJ�D�VSHFLILF�UHVXOW��FRQWULEXWHV�WR�
WKH�IRUPDWLRQ�RI�FRJQLWLYH�PRWLYDWLRQ�RI�OHDUQHUV�

3URMHFW� WUDLQLQJ�GHPRQVWUDWHV�KLJK�HIILFLHQF\�
ZKHQ�ZRUNLQJ�ZLWK� LQWHUGLVFLSOLQDU\�PDWHULDO��
$IWHU�DOO�� WKH�NQRZOHGJH�DQG�VNLOOV�QHFHVVDU\� IRU�
WKH�SURMHFW�DUH�DFTXLUHG�GXULQJ�WKH�VWXG\�RI�YDULRXV�
VXEMHFWV�� ,Q�D� VHQVH��SURMHFW� LPSOHPHQWDWLRQ�PD\�
HYHQ� UXQ� FRXQWHU� WR� WKH�SULQFLSOH�RI�REMHFWLYLW\��
7KHUHIRUH��ZH�PXVW�HQVXUH� WKDW�SURMHFW� DFWLYLWLHV�
FRPSOHPHQW� WKH� WUDGLWLRQDO� VXEMHFW�GHVLJQ�RI� WKH�
HGXFDWLRQDO�SURFHVV��3URMHFW�EDVHG�OHDUQLQJ�VKRXOG�
LQWHJUDWH�DQG�OLQN�FRPSHWHQFLHV�IRUPHG�GXULQJ�WKH�
VWXG\�RI�GLIIHUHQW�VXEMHFWV�

'LVFXVVLRQ�DQG�&RQFOXVLRQ
7RGD\�� WKH�QHHG�IRU� LPPHGLDWH� WUDQVIRUPDWLRQ�

RI� VRPH�VSKHUHV�RI� OLIH�KDV�EHFRPH�PRUH�XUJHQW�
WKDQ� HYHU� EHIRUH��$IWHU� DOO�� WKH� ODFN� RI� VXFK� D�
WUDQVIRUPDWLRQ�WKUHDWHQV�KXPDQLW\¶V�YHU\�H[LVWHQFH��
$OPRVW� WKH� RQO\� DOWHUQDWLYH� LV� WKH�&RQFHSW� RI�
6XVWDLQDEOH�'HYHORSPHQW��ZKLFK�LV�FXUUHQWO\�EHLQJ�
LPSOHPHQWHG�E\� WKH�ZRUOG�FRPPXQLW\��+RZHYHU��
RXU�FRXQWU\�DOVR�GRHV�QRW�VWDQG�DVLGH��2QH�RI�WKH�
HVVHQWLDO� VWHSV� LQ� WKLV� SURFHVV� LV� LPSOHPHQWLQJ�
DGYDQFLQJ�HGXFDWLRQ� LQ� VXVWDLQDEOH�GHYHORSPHQW��
7KH�SXUSRVH�RI�DGYDQFLQJ�HGXFDWLRQ�LQ�VXVWDLQDEOH�
GHYHORSPHQW� LV� WR� SUHYHQW� QHJDWLYH� SURFHVVHV�
RFFXUULQJ� LQ� WKH� HFRQRPLF�� HQYLURQPHQWDO�� DQG�
VRFLDO� VSKHUHV�� IRUPDWLRQ� RI� D� VRFLDOO\� DFWLYH��
HQYLURQPHQWDOO\� UHVSRQVLEOH�� DQG�NQRZOHGJHDEOH�
SHUVRQDOLW\�� SUHSDUHG� IRU� OLIH� LQ� D� VLJQLILFDQWO\�
FKDQJLQJ�ZRUOG�

$GYDQFLQJ�HGXFDWLRQ�LQ�WKH�LQWHUHVWV�RI�VXVWDLQDEOH�
GHYHORSPHQW�VKRXOG�EH�EDVHG�RQ�WKH�SULQFLSOHV�RI�
LQWHJUDWLYLW\��YDULDELOLW\��UHJLRQDOL]DWLRQ��FUHDWLYLW\��
DFPHRORJ\�� IXQGDPHQWDOL]DWLRQ�� FRQWLQXLW\�� DQG�
UDWLRQDOLW\�

*LYHQ�WKH�REMHFWLYHV�DQG�SXUSRVH�RI�DGYDQFHG�
HGXFDWLRQ�DV�LWV�SULPDU\�PHWKRGV��ZH�QRWH�SUREOHP�
EDVHG�OHDUQLQJ��LQWHUDFWLYH�PHWKRGV��GHYHORSPHQWDO�
OHDUQLQJ��DQG�WKH�SURMHFW�PHWKRG�

:H�FRQVLGHU�WKH�GHYHORSPHQW�RI�PHWKRGRORJLFDO�
VXSSRUW�IRU�DGYDQFLQJ�HGXFDWLRQ�WR�EH�D�SURPLVLQJ�
DUHD�RI�IXUWKHU�UHVHDUFK��FRQVLGHULQJ�WKH�GLUHFWLRQ�
RI�WUDLQLQJ�DQG�VSHFLDOW\�RI�WKH�VSHFLDOLVW�

5()(5(1&(6
$JUDQRYLFK� � 0�� ������� ,QGLFDWRUV� RI � DFKLHYLQJ�

VXVWDLQDEOH� GHYHORSPHQW� JRDOV� LQ� HGXFDWLRQ� DQG�
QDWLRQDO� HGXFDWLRQDO� SROLF\��(GXFDWLRQDO� 6WXGLHV�
0RVFRZ�� 1DWLRQDO� 5HVHDUFK� 8QLYHUVLW\� +LJKHU�

6FKRRO� RI� (FRQRPLFV�� ��� ��������� KWWSV���GRL�
RUJ�����������������������������������

$\QXWGLQRYD��,����������$GYDQFLQJ�HGXFDWLRQ�LQ�D�KLJKHU�
HGXFDWLRQ�LQ�WKH�KXPDQLWLHV��WKHRUHWLFDO�IRXQGDWLRQV��
$OPDQDF�RI�PRGHUQ� VFLHQFH�DQG�HGXFDWLRQ���� �����
SDUW������������

$]L]RY�� $��	�$NLQVKLQD�� 1�� ������� (GXFDWLRQ� IRU�
6XVWDLQDEOH�'HYHORSPHQW��1DWLRQDO�&RPPLVVLRQ�RI�
WKH�5HSXEOLF�RI�8]EHNLVWDQ�IRU�81(6&2�

%D]DYOXWVND\D�� /�� ������� 6XVWDLQDEOH�'HYHORSPHQW�
*RDOV� LQ� (GXFDWLRQ�� )HDWXUHV� DQG� 3UREOHPV� RI�
,PSOHPHQWDWLRQ�� 5XVVLDQ� -RXUQDO� RI� (GXFDWLRQ�
DQG � 3V\FKR ORJ\ � � � � �� � � � �� ��� � K W WS V � � � GR L �
RUJ���������������������������������

%URZQ��/�� ��������(FRHFRQRPLFV��+RZ� WR�&UHDWH� DQ�
(FRQRP\�WKDW�3URWHFWV�WKH�3ODQHW��7KH�:KROH�:RUOG�

%XFNHW��2��9����������7KH�WHDFKLQJV�RI�9,�9HUQDGVN\�RQ�
WKH�QRRVSKHUH�DV�D�EDVLV� IRU� LQQRYDWLYH�VXSSRUW� IRU�
HQYLURQPHQWDO�GHYHORSPHQW�RI�UHJLRQV��QRRUHJLRQV���
6FLHQWLILF�QRWHV�RI�7DYUL\D�1DWLRQDO�8QLYHUVLW\�QDPHG�
DIWHU�9,�9HUQDGVN\������������������

'HFUHH�RI�WKH�3UHVLGHQW�RI�8NUDLQH�©2Q�WKH�6XVWDLQDEOH�
'HYHORSPHQW�*RDOV�RI�8NUDLQH�XQWLO� ����ª�ʋ����
�� ����� �������� KWWSV���ZZZ�SUHVLGHQW�JRY�XD�
GRFXPHQWV���������������

'L[RQ� � - � � ������� � $� QHZ� ORRN� DW � WKH� ZHDOWK� RI�
QDWLRQV�� ,QGLFDWRUV�RI� HQYLURQPHQWDOO\� VXVWDLQDEOH�
GHYHORSPHQW��7KH�:KROH�:RUOG�

*ULQ\RYD��0��9����������9,�9HUQDGVN\¶V�GRFWULQH�RI�WKH�
QRRVSKHUH� LV� WKH�EDVLV� RI�PRGHUQ�QDWXUDO� VFLHQFH��
,PDJH�RI�D�PRGHUQ�WHDFKHU���������������±����KWWSV���
GRL�RUJ���������������������������������������

.DUSDQ � � , � � ������ � � (GXFD W LRQ � IR U � VXV WD LQDE OH�
GHYHORSPHQW��FRQFHSWXDO�SULQFLSOHV�DQG�H[SHULHQFH�
RI� LPSOHPHQWDWLRQ� >GLV��&DQG�� SKLORV�� 6FLHQFHV��
'QLSURSHWURYVN�5HJLRQDO� ,QVWLWXWH�RI�3RVWJUDGXDWH�
3HGDJRJLFDO�(GXFDWLRQ@

.KDXVWRYD��9��<H���2PDURY��6��$����������7KH�FRQFHSW�
RI�VXVWDLQDEOH�GHYHORSPHQW�DV�D�SDUDGLJP�RI�VRFLHW\��
3UREOHPV�RI�(FRQRPLFV������������������

.KPHOHYVND��2��0�� �������(GXFDWLRQ� IRU� VXVWDLQDEOH�
GHYHORSPHQW��FRQWHQW�DQG�LQVWLWXWLRQV��'HPRJUDSK\�
DQG� 6RFLDO� (FRQRP\�� �� ������ ������� KWWSV���GRL�
RUJ����������GVH�����������

.LWD\JRURGVN\��0�'�� ��������$GYDQFHG� HGXFDWLRQ��
$VSHFW�DSSURDFK��6FLHQFH�DQG�VFKRRO���������

.RPDURYD��2����������)HDWXUHV�RI� WKH�IRUPDWLRQ�RI� WKH�
DGYDQFHG� OHYHO�RI�HGXFDWLRQDO�SRWHQWLDO�RI� VRFLHW\��
(FRQRPLF�-RXUQDO�;;,����������������

.RUHQHYD�� ,��0�� ������� (GXFDWLRQ� IRU� VXVWDLQDEOH�
GHYHORSPHQW�� WKH� UHDOLWLHV�RI�8NUDLQH��%XOOHWLQ�RI�
+OXNKLY�1DWLRQDO�3HGDJRJLFDO�8QLYHUVLW\�QDPHG�DIWHU�
2OHNVDQGU�'RY]KHQNR������������

.RYDOHYD�� 7�1�� �������� (GXFDWLRQ� IRU� 6XVWDLQDEOH�
'HYHORSPHQW�� ,QIRUPDWLRQ�DQG�$QDO\WLFDO�5HYLHZ��
0*(8�

/HYNLYVN\�� .�� �������� (GXFDWLRQ� IRU� VXVWDLQDEOH�
GHYHORSPHQW��+LJKHU�VFKRRO��VFLHQWLILF�DQG�SUDFWLFDO�
HGLWLRQ�����������

/\DVKXN��.�� 3�� �������� 7KH� FRQFHSW� RI� VXVWDLQDEOH�
GHYHORSPHQW� DV� D� EDVLV � IRU � FRUSRUDWH� VRFLDO�
UHVSRQVLELOLW\�LQ�WKH�EXVLQHVV�HQYLURQPHQW�RI�8NUDLQH��
3UREOHPV�RI� WKH� V\VWHP�DSSURDFK� LQ� HFRQRPLFV����
������SDUW�������������KWWSV���GRL�RUJ���������������
��������������

0HDGRZV�'��+���0HDGRZV�'��/���5DQGHUV�-��	�%HKUHQV�
:��:�� ��������7KH�/LPLWV� WR�*URZWK��7KH����\HDU�
8SGDWH��
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+LJKHU�6FKRRO�RI�(FRQRPLFV��������������KWWSV���GRL�
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1HSHLQD�� *�9�� �������� (GXFDWLRQ� IRU� VXVWDLQDEOH�
GHYHORSPHQW��RULJLQV�DQG�SURVSHFWV��6FLHQWLILF�ZRUNV�
RI� WKH�3HWUR�0RK\OD�%ODFN�6HD�6WDWH�8QLYHUVLW\�RI�
WKH�.\LY�0RK\OD�$FDGHP\�FRPSOH[��9RO�������ʋ�
����������

1LNRODHY�� .�'�� �������� $GYDQFLQJ� HGXFDWLRQ� IRU�
VXVWDLQDEOH� GHYHORSPHQW� DV� DQ� LQQRYDWLYH� IRUP�
RI� RUJDQL]LQJ� WKH� HGXFDWLRQDO� VSDFH� IRU� WHDFKHU�
WUDLQLQJ��6FLHQWLILF�QRWHV�RI�WKH�1DWLRQDO�3HGDJRJLFDO�
8QLYHUVLW\��03�'UDJRPDQRYD���������������

1RYLNRY��$�0����������7KH�LGHD�RI�DGYDQFLQJ�HGXFDWLRQ��
(GXFDWLRQ�:RUOG�±�(GXFDWLRQ�LQ�WKH�:RUOG���������
����

3RPHWXQ��2��,���������3HGDJRJLFDO�SULQFLSOHV�RI�HGXFDWLRQ�
IRU�VXVWDLQDEOH�GHYHORSPHQW�LQ�WKH�8NUDLQLDQ�VFKRRO��
8NUDLQLDQ�3HGDJRJLFDO�-RXUQDO��������í����

5LGNRGXEVND\D��*��$�� �������� &DVH�PHWKRG� LQ� WKH�
SURFHVV�RI�SUHSDUDWLRQ� IRU�SURIHVVLRQDO�PRELOLW\�RI�
IXWXUH�VRFLDO�ZRUNHUV��&ROOHFWLRQ�RI�VFLHQWLILF�ZRUNV�
RI�.KHUVRQ�6WDWH�8QLYHUVLW\��3HGDJRJLFDO�6FLHQFHV��
����������������

6XEHWWR��$�,����������7KH�WKHRU\�RI�IXQGDPHQWDOL]DWLRQ�
RI�HGXFDWLRQ�DQG�XQLYHUVDO�FRPSHWHQFHV��QRRVSKHULF�
SDUDGLJP�RI�XQLYHUVDOLVP���$VWHULRQ�

6XVWDLQDEOH�'HYHORSPHQW�*RDOV��1DWLRQDO�5HSRUW������
�������� KWWSV���ZZZ�XD�XQGS�RUJ�FRQWHQW�XNUDLQH�
XN�KRPH�OLEUDU\�VXVWDLQDEOH�GHYHORSPHQW�UHSRUW�
VXVWDLQDEOH�GHYHORSPHQW�JRDOV�������EDVVHOLQH�
QDWLRQDO�UHSRUW�KWPO�

6\VRHYD��6��2����������3HUVRQDOO\�RULHQWHG�SHGDJRJLFDO�
WHFKQRORJLHV��SURMHFW�PHWKRG��&RQWLQXLQJ�SURIHVVLRQDO�

HGXFDWLRQ�� WKHRU\� DQG� SUDFWLFH�� 6FLHQWLILF� DQG�
PHWKRGLFDO�MRXUQDO���������������

7RPDV]HZVND��0����������7KH�XVH�RI�LQWHUDFWLYH�WHDFKLQJ�
PHWKRGV�LQ�WKH�WUDLQLQJ�RI�IXWXUH�WHDFKHUV�LQ�KLJKHU�
HGXFDWLRQ�� 3HGDJRJLFDO� VFLHQFHV�� WKHRU\�� KLVWRU\��
LQQRYDWLYH� WHFKQRORJLHV�� ��� ��������� KWWSV���GRL�
RUJ�����������������������������������

8QLWHG�1DWLRQV�*HQHUDO�$VVHPEO\�5HVROXWLRQ�©5HEXLOGLQJ�
RXU� ZRUOG�� WKH� ����� $JHQGD� IRU� 6XVWDLQDEOH�
'HYHORSPHQWª�ʋ�������������

8UVXO��$�'�� �������� 7RZDUGV�$GYDQFHG�(GXFDWLRQ��
%XOOHWLQ�RI�WKH�&KHO\DELQVN�6WDWH�$FDGHP\�RI�&XOWXUH�
DQG�$UWV������������������

9\VKNLYVND��9���	�6K\N\U\QVND��2����������,QWHUDFWLYH�
WHDFKLQJ�PHWKRGV�� IHDWXUHV� DQG� SHFXOLDULWLHV� RI�
XVH��*UDLO� RI�6FLHQFH�� ������� ��������� KWWSV���GRL�
RUJ����������JUDLO�RI�VFLHQFH���������������

9\VRWVND��2����������$GYDQFLQJ�HGXFDWLRQ�IRU�VXVWDLQDEOH�
GHYHORSPHQW��PHWKRGRORJ\��WHFKQLTXHV��WHFKQRORJLHV��
©$FFHQW�33ª�

9\VRWVND��2����������$GYDQFLQJ�HGXFDWLRQ�IRU�VXVWDLQDEOH�
GHYHORSPHQW�� WKHRUHWLFDO� DQG� PHWKRGRORJLFDO�
SULQFLSOHV��'LUHFWRU�RI�VFKRRO��O\FHXP��J\PQDVLXP��
$OO�8NUDLQLDQ�VFLHQWLILF�SUDFWLFDO�MRXUQDO�����������
����

:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW�
�:&('�����������2XU�&RPPRQ�)XWXUH�5HSRUW�KWWSV���
ZZZ�XQ�RUJ�UX�JD�SGI�EUXQGWODQG�SGI

<DYRUVND��67���������$�QHZ�ORRN�DW�ROG�SUREOHPV��EHIRUH�
WKH� DQDO\VLV� RI� WHDFKLQJ�PHWKRGV��� 3HGDJRJ\� DQG�
3V\FKRORJ\������������������

=DJRUVN\��96��%RUVFKXN��(0� ��������&LYLOL]DWLRQDO�
SDUDGLJP�RI�VXVWDLQDEOH�GHYHORSPHQW��(IILFLHQF\�RI�
SXEOLF�DGPLQLVWUDWLRQ���� ���������������KWWSV���GRL�
RUJ����������������������������������


