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VSHFLDO�HGXFDWLRQ� DQG�LQ�VSHFLILF�W\SHV�RI VFKRROV �H�J���GLVDGYDQWDJHG���:H�WKHUHIRUH�GLVFXVV�SXEOLF�
SROLFLHV�WKDW�FRQWULEXWH�WR�WKHVH�VSHFLILF�VKRUWDJHV DQG�SRWHQWLDO�VROXWLRQV��


7KLV�ZRUN�LV�VXSSRUWHG�E\�WKH�1DWLRQDO�&HQWHU�IRU�WKH�$QDO\VLV�RI�/RQJLWXGLQDO�'DWD�LQ�(GXFDWLRQ�
5HVHDUFK��&$/'(5���,(6�JUDQW��5���&���������:H�ZLVK�WR�WKDQN�1DWH�%URZQ�DQG�*HUKDUG�
2WWHKHQQLQJ�IRU�H[FHOOHQW�UHVHDUFK�DVVLVWDQFH�



,QWURGXFWLRQ�

(DFK�QHZ�VFKRRO�\HDU�W\SLFDOO\�VSXUV�UHSRUWLQJ�RQ�WKH�VKRUWDJH�RI�WHDFKHUV�LQ�QDWLRQDO�DQG�ORFDO�
SXEOLFDWLRQV��:KLOH�WKHVH�VWRULHV��H�J���3DUWHORZ��������5LFK��������DQG�D KLJKO\�SXEOLFL]HG�UHFHQW�
UHSRUW��6XWFKHU�HW�DO���������JHQHUDOO\�GLVFXVV�WHDFKHU�VKRUWDJHV�DV�D�QDWLRQDO SUREOHP��ZH�DUJXH�
WKDW�WKH�SRSXODU�FRQFHSWLRQ�RI�D�³WHDFKHU�VKRUWDJH´�LV�QRW�ERUQH�RXW�E\�KLVWRULFDO�GDWD��LQ�IDFW��WKH�
SURGXFWLRQ�RI�QHZO\�PLQWHG�SRWHQWLDO�WHDFKHUV KDV�LQFUHDVHG�VWHDGLO\�RYHU�WKH�SDVW�VHYHUDO�
GHFDGHV��DQG�RQO\�DERXW�KDOI�RI�WKHVH�UHFHQW�JUDGXDWHV KDYH�EHHQ KLUHG�DV�SXEOLF�VFKRRO�WHDFKHUV�
LQ�D�W\SLFDO�\HDU��7KDW�VDLG��WKHUH�LV�FRQVLGHUDEOH�HYLGHQFH�RI�VWDIILQJ�GLIILFXOWLHV LQ�VSHFLILF�
VXEMHFWV��H�J���67(0�DQG�VSHFLDO�HGXFDWLRQ��DQG�LQ�VSHFLILF�W\SHV�RI�VFKRROV��H�J���UXUDO�VFKRROV�RU�
VFKRROV�VHUYLQJ�GLVDGYDQWDJHG�VWXGHQWV���ZKLFK�VXJJHVWV�WKDW�SROLFLHV�DLPHG�DW�DGGUHVVLQJ�WKHVH�
WUXH�VKRUWDJH�DUHDV�PXVW�EH�WDUJHWHG�WR�WKHVH�VSHFLILF�WHDFKHUV�DQG�VFKRROV�

7KH�3URGXFWLRQ�RI�1HZ�7HDFKHUV�RYHU 7LPH�

5HSRUWV�RQ�WKH�FXUUHQW�³WHDFKHU�VKRUWDJH´�RIWHQ�EHJLQ�E\�FLWLQJ�GLPLQLVKLQJ�HQUROOPHQW�LQ�WHDFKHU�
SUHSDUDWLRQ�SURJUDPV�LQ�UHFHQW�\HDUV��$�VWRU\�WKDW�DSSHDUHG�LQ�WKH�1HZ�<RUN�7LPHV��IRU�LQVWDQFH��IRFXVHG�
RQ�WKH�GHFOLQLQJ�SURGXFWLRQ�RI�QHZ�WHDFKHUV�LQ�&DOLIRUQLD�IURP������WR����� �5LFK���������:KLOH�WKH�
ILJXUHV�LQ�WKH�VWRU\ DUH�FRUUHFW��ORRNLQJ�RQO\�DW�WKH�PRVW�UHFHQW�\HDUV�KLGHV�WKDW�WHDFKHU�SURGXFWLRQ�KDV�
JURZQ VWHDGLO\�VLQFH�WKH�PLG�����V��DV�VKRZQ�LQ�)LJXUH���

)LJXUH����$JJUHJDWHG�1XPEHU�RI�'HJUHHV�LQ�(GXFDWLRQ�������������

� 7KH�DJJUHJDWHG�QXPEHU�RI�GHJUHHV�LVVXHG�LQ�HGXFDWLRQ�ILHOGV LQ�)LJXUHV���DQG�� PD\�QRW�UHSUHVHQW�WKH�WUXH�QXPEHU�
RI�QHZO\�FUHGHQWLDOHG�WHDFKHUV�EHFDXVH�DOWHUQDWLYHO\�FHUWLILHG�WHDFKHUV�DUH�QRW�LQFOXGHG��LQGLYLGXDOV�ZKR�JUDGXDWH�
EXW�GR�QRW�FRPSOHWH�WKH�UHTXLUHPHQWV�WR�UHFHLYH�D�WHDFKLQJ�FUHGHQWLDO�DUH�LQFOXGHG��DQG�WHDFKHUV�ZKR�UHFHLYH�D�
%DFKHORU
V�DQG�KLJKHU�GHJUHH�LQ�HGXFDWLRQ�PD\�EH�GRXEOH�FRXQWHG��'DWD�RQ�LQLWLDO�WHDFKLQJ�FUHGHQWLDOV�LQ�UHFHQW�
\HDUV�������������IURP�7LWOH�,,�VXJJHVW�WKDW�WKH�QXPEHUV�LQ�)LJXUHV � DQG�� DUH�DERXW�����KLJKHU�WKDQ�WKH�WUXH�
QXPEHU�RI�QHZO\�FUHGHQWLDOHG�WHDFKHUV� &DOFXODWHG�IURP ,3('6�&RPSOHWLRQ�'DWD� 1DWLRQDO�&HQWHU�IRU�(GXFDWLRQ�
6WDWLVWLFV��1&(6��



7KH�LQFUHDVH�LQ�WHDFKHU�SURGXFWLRQ�KDV�PRUH�WKDQ�NHSW�XS�ZLWK�LQFUHDVHV�LQ�VWXGHQW�HQUROOPHQW�LQ�SXEOLF�
VFKRROV�DFURVV�WKH�FRXQWU\��,Q�IDFW��WKH�VWXGHQW�WHDFKHU�UDWLR�LQ�8�6��SXEOLF�VFKRROV�KDV�GURSSHG�IURP�RYHU�
���LQ�WKH�PLG�����V�WR�DERXW���WRGD\�

$GGLWLRQDOO\��ZKLOH�WKH�QXPEHU�RI�WHDFKHUV�SURGXFHG�E\�WHDFKHU�SUHSDUDWLRQ�SURJUDPV�KDV�JURZQ�VWHDGLO\�
VLQFH�������RQO\�DERXW�KDOI�RI�WKHVH�WHDFKHUV�DUH�KLUHG��6SHFLILFDOO\��)LJXUH�� VKRZV�WKDW�EHWZHHQ���������
DQG���������WHDFKHUV�ZHUH�SURGXFHG�GXULQJ�VXUYH\�\HDUV��EXW�RQO\��������WR���������RI�WKHVH�QHZO\�
PLQWHG�SRWHQWLDO WHDFKHUV�ZHUH�KLUHG LQWR�WHDFKLQJ�SRVLWLRQV��QRWH�WKDW�RWKHUV�PD\�KDYH�EHHQ�KLUHG�LQWR�
QRQ�WHDFKLQJ�SRVLWLRQV���

)LJXUH����3URGXFWLRQ�DQG�+LULQJ�RI�7HDFKHUV�1HZ�WR�WKH�3URIHVVLRQ��6HOHFWHG�<HDUV�

'LVFXVVLRQ DQG�&RQFOXVLRQV�

7KH�SUHYLRXV�VHFWLRQ�LOOXVWUDWHV�WKDW�WKH�QXPEHU�RI�SRWHQWLDO�ILUVW�WLPH�WHDFKHUV�KDV�IDU�RXWSDFHG�WKH�
GHPDQG�IRU�QHZO\�PLQWHG�WHDFKHUV�IRU�GHFDGHV� 7KLV�LV�LPSRUWDQW�EHFDXVH��ZKLOH�HQUROOPHQW�LQ�WHDFKHU�
HGXFDWLRQ�SURJUDPV�KDV�GURSSHG�HYHQ�PRUH�LQ�UHFHQW�\HDUV��6XWFKHU�HW�DO����������WKH�EHQFK�RI�LQGLYLGXDOV�
ZLWK�WKH�QHFHVVDU\�WHDFKLQJ�FUHGHQWLDOV�WR�HQWHU��RU�UH�HQWHU��WKH�WHDFKHU�ZRUNIRUFH�LV�IDU�GHHSHU�WKDQ�ZKDW�
ZRXOG�EH�VXJJHVWHG�E\�ORRNLQJ�DW�VQDSVKRWV�RI�SURGXFWLRQ�DQG�KLULQJ LQ�UHFHQW�\HDUV��

+RZHYHU��WKHUH�LV�FRQVLVWHQW�HYLGHQFH�RI SHUVLVWHQW�VWDIILQJ�LVVXHV LQ�VSHFLILF�VXEMHFWV�OLNH�67(0�DQG�
VSHFLDO�HGXFDWLRQ��H�J���%RH�DQG�&RRN��������*ROGKDEHU�HW�DO�������� DQG LQ VSHFLILF�VHWWLQJV OLNH XUEDQ��
UXUDO� RU�GLVDGYDQWDJHG�VFKRROV �H�J���,QJHUVROO���������6SHFLILFDOO\��)LJXUH�� LOOXVWUDWHV�WKDW�WKH�GHPDQG�
IRU�67(0�DQG�63('�WHDFKHUV�KDV�EHHQ�IDU�JUHDWHU�WKDQ�WKH�GHPDQG�IRU�(OHPHQWDU\��(QJOLVK��DQG�6RFLDO�
6WXGLHV�IRU�VHYHUDO�GHFDGHV��

� 3URGXFWLRQ�GDWD�FDOFXODWHG�IURP�,3('6�&RPSOHWLRQ�'DWD� DQG KLULQJ�GDWD�FDOFXODWHG�IURP 6FKRROV�DQG�6WDIILQJ�
6XUYH\ �6$66��
ϯ )LJXUHV�����FDOFXODWHG�IURP�6$66�GDWD�



)LJXUH����3HUFHQWDJH�RI�6FKRROV�5HSRUWLQJ�'LIILFXOW\�)LOOLQJ�9DFDQFLHV�ZLWKLQ�6SHFLILF�'LVFLSOLQHV

/LNHZLVH��)LJXUH���LOOXVWUDWHV�WKDW�XUEDQ�DQG�UXUDO�VFKRROV�KDYH�KLVWRULFDOO\�H[SHULHQFHG�JUHDWHU�
GLIILFXOWLHV�UHFUXLWLQJ�WHDFKHUV�WKDQ�VXEXUEDQ�VFKRROV�

)LJXUH����3HUFHQWDJH�RI�6FKRROV�5HSRUWLQJ�'LIILFXOW\�)LOOLQJ�9DFDQFLHV�E\�8UEDQLFLW\
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)LQDOO\��)LJXUH���LOOXVWUDWHV�WKDW�VFKRROV�WKDW�VHUYH�PDQ\�XQGHUUHSUHVHQWHG�PLQRULW\�VWXGHQWV��850��
GHILQHG�DV�$PHULFDQ�,QGLDQ��%ODFN��RU�+LVSDQLF��KDYH�FRQVLGHUDEO\�JUHDWHU�GLIILFXOWLHV�UHFUXLWLQJ�WHDFKHUV�
WKDQ�VFKRROV�WKDW�VHUYH�IHZHU�850�VWXGHQWV��

)LJXUH����3HUFHQWDJH�RI�6FKRROV�5HSRUWLQJ�'LIILFXOW\�)LOOLQJ�9DFDQFLHV�E\�6FKRRO�3HUFHQW�850

6R��ZKDW�FDQ�VFKRROV�DQG�GLVWULFWV�GR�WR DGGUHVV�WKH GLIILFXOWLHV�LQ�KLULQJ�LQ�WKHVH�VSHFLILF�DUHDV RU�VFKRROV"�
8QOLNH�RWKHU�LQGXVWULHV�WKDW�RIWHQ RIIHU�KLJKHU�SD\�WR�FRPSHQVDWH�IRU�OHVV�GHVLUDEOH�ZRUNLQJ�FRQGLWLRQV�RU�
WR�DWWUDFW�PRUH�GHVLUHG�DSSOLFDQWV�LQ�KLJK�QHHG�DUHDV��OLNH�67(0�ILHOGV���SXEOLF�VFKRRO�V\VWHPV�DUH�
JHQHUDOO\�OLPLWHG�E\�FROOHFWLYH�EDUJDLQLQJ�DJUHHPHQWV�RU�VWDWH�ODZ�LQ�WKHLU�DELOLW\�WR�RIIHU�GLIIHUHQWLDO�
FRPSHQVDWLRQ��VHH�*ROGKDEHU�HW�DO����������7KDW�VDLG��WKHUH�LV�HQFRXUDJLQJ�HYLGHQFH�DERXW�WDUJHWHG�
SROLFLHV�LQWHQGHG�WR�DGGUHVV�VSHFLILF�WHDFKHU�VKRUWDJH�DUHDV��)RU�H[DPSOH��&ORWIHOWHU�HW�DO���������IRXQG�
WKDW D�WDUJHWHG�ERQXV�WR�FHUWLILHG�PDWK��VFLHQFH�DQG�VSHFLDO�HGXFDWLRQ�WHDFKHUV�ZRUNLQJ�LQ�GLVDGYDQWDJHG�
1RUWK�&DUROLQD�VFKRROV�UHGXFHG WKH�DWWULWLRQ�RI�WDUJHWHG�WHDFKHUV�E\����SHUFHQW��ZKLOH�)HQJ�DQG�6DVV�
������ IRXQG�WKDW�ORDQ�IRUJLYHQHVV�SURJUDPV�IRU�WHDFKHUV�ZLWK�KLJK�QHHGV�HQGRUVHPHQWV�UHGXFHG�WKH�
DWWULWLRQ�RI�WHDFKHUV�LQ�VKRUWDJH�DUHDV�LQ�)ORULGD��

8QIRUWXQDWHO\��PDQ\ SROLFLHV�EHLQJ�GLVFXVVHG�DQG�DGRSWHG�DFURVV�WKH�FRXQWU\²VXFK�DV�XQLYHUVDO�ORDQ�
IRUJLYHQHVV�SURJUDPV�RU�DFURVV�WKH�ERDUG�FKDQJHV�WR�WHDFKHU�FUHGHQWLDO�UHTXLUHPHQWV²DUH�PRWLYDWHG�E\�
WKH�PLVFRQFHSWLRQ�WKDW�ZH�QHHG�WR LQFUHDVH�WKH�RYHUDOO�VXSSO\�RI�WHDFKHUV��:H�EHOLHYH�WKDW�WKHVH�SROLFLHV�
DUH�DNLQ�WR�WU\LQJ�WR�KLW�D�SLQ�ZLWK�D�VOHGJHKDPPHU��7KDW�VDLG��D PRUH�QXDQFHG�QDWLRQDO�GLVFXVVLRQ�DERXW
WHDFKHU�VKRUWDJHV WKDW�DFNQRZOHGJHV�WKH�VSHFLILF�QDWXUH�RI�WHDFKHU�VKRUWDJH�DUHDV FRXOG OHDG�WR�PRUH�
LQQRYDWLYH�SROLF\�UHVSRQVHV�WKDW�DGGUHVV�FKURQLF�VKRUWDJHV�LQ�KLJK�QHHG�VXEMHFWV�DQG�VFKRROV�

� ³+LJK�850´�VFKRROV�GHILQHG�DV�VFKRROV�LQ�WKH�WRS�TXDUWLOH�RI�WKH�GLVWULEXWLRQ�RI�SHUFHQW�850�VWXGHQWV��ZKLOH�
³/RZ�850´�VFKRROV�DUH�LQ�WKH�ERWWRP�TXDUWLOH�RI�WKH�GLVWULEXWLRQ�RI�WKH�SHUFHQW�850�VWXGHQWV�
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