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This Set 2 zear 9 class ǁere for this term learninŐ <ey StaŐe 4 Chemistry͕ hnit 2 of the t:EC Syllabus for 
�ouble Aǁard Science͘ 

Atomic
Structure…

Lesson Plan
9A Recap…9A AFL

Evidence

Attached here͕ is the evidence that AFL ǁas carried out throuŐhout the lesson͘ This is the Ƌuestions and 
ansǁers pupils ǁere Őiven͘ Each section ǁas reflected upon as a class so pupils could self-assess 
themselves͘ 

,ere is the lesson plan that includes my reflections from the lesson

Atomic
Structure…

Slides 8ϯ-9ϲ of this lesson series are those of the recap lesson͘ This lesson ǁas the last one / tauŐht zear 
9 set 2 ;9AͿ before returninŐ to university͘ / therefore made the decision to ensure that the information / 
had tauŐht had been retained makinŐ assessment of learninŐ the inteŐral part of the lesson͘ / chose to 
stick close to the t:EC syllabus Ƌuestions because / believe the more practice they Őet of these 
Ƌuestions the more comfortable they ǁill feel ǁith their layoutͬformat etc in preparation for their 'CSE͘
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Metal Vs
Non Metal…

Lesson Plan
7E L15

Sustainable
Resources…

Research
Notes for 7…

/ncluded here is the Poǁerpoint ;AͿ that instructed pupils to carry out their oǁn research to produce 
presentation notes usinŐ laptops on the Őiven topics shoǁn in the attachment Ηsustainable resources 
presentation topicsΗ ;CͿ͘ / have also included the lesson plan ;�Ϳ demonstratinŐ the planninŐ to implement a �CF 
lesson͘ Attachment ;�Ϳ included here is evidence that research ǁas collected durinŐ the lesson ʹ hand ǁritten by 
a pupil͘ Attachment ;EͿ ǁas the evidence that pupils ǁere reƋuired to think about hoǁ they could be more 
environmentally friendly that ǁas used as a tool to break up the presentations ensurinŐ pupils could sustain their 
interest in every Őroups presentation͘ This also served as a cross-curricular task in ǁhich pupils ǁere reƋuired to 
think about the ǁorld around them͘  Lastly͕ attachment ;FͿ demonstrates that the learninŐ ǁas effective as the 
class Őave feedback on the research that ǁas presented by others in the folloǁinŐ lesson͘   

Environme
Friendly

…
…

Evidence of
effective…

AͿ � C �

E F
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Lesson Plan
Sheet 8E L1

Question for
Circus of…

Circus of
Forces…

/ncluded here is the lesson plan ;AͿ that shoǁs / intended to carry out the circus of forces activity and 
my reflections on it͘ The second attachment ;�Ϳ are the Ƌuestions that ǁere at each station͘ The third 
attachment ;CͿ is a Poǁerpoint slide that ǁas displayed ǁhen the activity ǁas takinŐ place͘ The forth 
attachment ;�Ϳ is evidence from a pupils ǁork that they carried out the folloǁinŐ lesson shoǁinŐ that 
they had learnt from the circus of forces practical͘ The fifth attachment ;EͿ shoǁs the teachers feedback 
from the activity͘  The last attachment included ;FͿ is evidence of me ŐettinŐ the pupils of a different 
class to use a table ǁhen they did a similar activity to the circus of forces͘ This last piece of evidence 
demonstrates that / learnt from the circus of forces task and kneǁ ǁhat ǁas necessary for the neǆt 
constructivist approach lesson to sustain enŐaŐement throuŐhout the task͘   

14-11-19 feedback for
Circus of…

2-12-19 Task
Sheet

AͿ �Ϳ CͿ �Ϳ EͿ FͿ
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/ntroduction

,W�LV�SDUDPRXQW�IRU�WUDLQHH�WHDFKHUV�WR�UHIOHFW�RQ�WKHLU�H[SHULHQFH�WKXV�HQVXULQJ�SURJUHVVLRQ�

IRU�WKHPVHOYHV�DQG�WKHLU�SXSLOV�WRZDUGV�WKH�JRDOV�VHW�RXW�E\�WKH�QHZ������FXUULFXOXP��7KLV�

FULWLFDO�UHIOHFWLRQ�RI�P\�SURJUHVV�LQ�WHDFKLQJ�VHFRQGDU\�VFKRRO�VFLHQFH�GHPRQVWUDWHV�WKH�

DSSOLFDWLRQ�RI�WKUHH�SHGDJRJLFDO�SULQFLSOHV��DVVHVVPHQW�IRU�OHDUQLQJ��$)/���FURVV�FXUULFXODU�

DFWLYLWLHV�DQG�WKH�DSSOLFDWLRQ�RI�YDULRXV�WHDFKLQJ�DSSURDFKHV��DOO�GHHPHG�DV�YLWDO�WR�WKH�

GHYHORSPHQW�RI�OHDUQHUV�RI�WKH�QHZ�FXUULFXOXP�UHSRUW�SURSRVHG�E\�3URIHVVRU�'RQDOGVRQ��

)LUVWO\��DFFRUGLQJ�WR�WKH�UHSRUW�$)/��LV�GHHPHG�YLWDO�GXH�WR�LWV�DELOLW\�WR�SURYLGH�WHDFKHUV�ZLWK�

DQ�LQVLJKW�LQWR�WKH�HIIHFWLYHQHVV�RI�WKH�OHDUQLQJ��6HFRQGO\��FURVV�FXUULFXODU�DFWLYLWLHV�DUH�

GHHPHG�YLWDO�EHFDXVH�WKH�QHZ�FXUULFXOXP�VHHNV�WR�EUHDN�WKH�EDUULHUV�EHWZHHQ�VXEMHFWV�

EHLQJ�VHSDUDWH�HQWLWLHV�WKXV�HQVXULQJ�SXSLOV�DUH�HTXLSSHG�ZLWK�VRPH�RI�WKH�PRVW�LPSRUWDQW�

OLIH�VNLOOV�LQFOXGLQJ�OLWHUDF\��QXPHUDF\�DQG�GLJLWDO�FRPSHWHQF\��/DVWO\��D�EOHQG�RI�DSSURDFKHV�

LV�GHHPHG�YLWDO�LQ�WKH�WHDFKLQJ�RI�VHFRQGDU\�VFKRRO�VFLHQFH��HYHQ�PRUH�VR�IRU�DEVWUDFW�

FRQFHSWV��7KH�1DWLRQDO�:HOVK�&XUULFXOXP�IRU�6FLHQFH��������UHFRPPHQGV�DFWLYLWLHV�WKDW�

VSDUN�FXULRVLW\��DUH�HQMR\DEOH�DQG�FKDOOHQJLQJ��$�EOHQG�RI�WHDFKLQJ�DSSURDFKHV�DUH�WKHUHIRUH�

HVVHQWLDO�WR�HQVXUH�WKDW�HYHQ�WKH�PRUH�GLIILFXOW�FRQFHSWV�FDQ�EH�OHDUQW��,Q�FRQMXQFWLRQ�ZLWK�

WKLV�����¶V�FXUULFXOXP�UHLQVWDWHV�WKH�QHHG�IRU�OHDUQLQJ�WKDW�HQFRXUDJHV�FULWLFDO�WKLQNLQJ�DQG�

SUREOHP�VROYLQJ��VNLOOV�WKDW�FDQ�EH�DSSOLHG�LQ�DOO�ZDONV�RI�OLIH�DQG�OHDUQW�WKURXJK�DSSO\LQJ�D�

EOHQG�RI�WHDFKLQJ�DSSURDFKHV��
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'HYHORSLQJ�KLJK�TXDOLW\��DSSURSULDWH�$)/�WHFKQLTXHV��FURVV�FXUULFXODU�DFWLYLWLHV�DQG�DSSO\LQJ�

D�EOHQG�RI�DSSURDFKHV�LQ�WHDFKLQJ�ZLOO�KHOS�WR�KROLVWLFDOO\�VXSSRUW�PH�WR�EHFRPH�D�WHDFKHU�

WKDW�PHHWV�WKH�VWDQGDUGV�ODLG�RXW�LQ�WKH�6XFFHVVIXO�)XWXUHV��������UHSRUW�IRU�WKH�QHZ�

FXUULFXOXP�WR�VXSSRUW�WKH�QHHGV�RI�OHDUQHUV�WRGD\�DQG�WKH�IXWXUH��������

$VVHVVPHQW�IRU�/HDUQLQJ�

$)/�LV�GHILQHG�E\�:LOLDP�DQG�%ODFN��������DV�DFWLYLWLHV�XQGHUWDNHQ�E\�WHDFKHUV�DQG�E\�WKHLU�

VWXGHQWV�LQ�DVVHVVLQJ�WKHPVHOYHV��ZKLFK�SURYLGHV�LQIRUPDWLRQ�WR�EH�XVHG�DV�IHHGEDFN�WR�

PRGLI\�WKH�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV��7KLV�EHFRPHV�³IRUPDWLYH´�ZKHQ�WKH�HYLGHQFH�LV�

XVHG�WR�DGDSW�WKH�WHDFKLQJ�WR�PHHW�WKH�OHDUQHUV�QHHGV��:LOLDP�DQG�%ODFN��������DOVR�

KLJKOLJKW�$)/�LV�QRW�VRPHWKLQJ�WKDW�VKRXOG�EH�DGGHG�WR�WHDFKLQJ�EXW�LV�LQWHJUDO�WR�LW��

,PSRUWDQFH�RI�$)/�LV�UHIOHFWHG�LQ�D�VWXG\�UXQ�E\�WKH�$VVHPEO\�*RYHUQPHQW��������������

7KH\�FRQFOXGHG�$)/�LV�HIIHFWLYH�LQ�WHDFKLQJ�DQG�OHDUQLQJ�EHFDXVH�LW�QRW�RQO\�LQFUHDVHV�WKH�

HQMR\PHQW�RI�WKH�OHDUQLQJ�SURFHVV�IRU�ERWK�WHDFKHU�DQG�OHDUQHU�EXW�PRVW�LPSRUWDQWO\�LW�

LPSURYHV�OHDUQHUV�SHUIRUPDQFH��OHDGV�WR�KLJKHU�TXDOLW\�RXWFRPHV���7KH\�DOVR�IRXQG�LW�

LPSURYHG�OHDUQHUV�HQJDJHPHQW�RQ�WKH�VXEMHFW��DQG�WKH�OHDUQHUV�DELOLW\�WR�WUDQVIHU�JHQHULF�

VNLOOV�OHDGLQJ�WR�PRUH�HPSOR\DEOH�LQGLYLGXDOV��

+RZHYHU��LQ�RUGHU�WR�SUHVHQW�D�QRQ�ELDV�DFFRXQW�RI�$)/�LW�PXVW�EH�KLJKOLJKWHG�WKDW�DXWKRUV�

VXFK�DV�7RUUDQFH��������LQ�FRQMXQFWLRQ�ZLWK�0DUVKDOO�DQG�'UXPPRQG��������FRQFOXGH�WKDW�LW�

LV�MXVW�D�WRRO�IRU�MXGJLQJ�VWXGHQW�SHUIRUPDQFH��7RUUDQFH��������JRHV�RQ�WR�VWDWH�WKH�

OLPLWDWLRQV�RI�$)/¶V�VFRSH�DQG�XWLOLVDWLRQ�LQ�UHODWLRQ�WR�WKH�PXOWLWXGH�RI�PHWKRGV�DVVRFLDWHG�



ZLWK�IRUPDWLYH�DVVHVVPHQW����+DUJUHDYHV��������LQ�DJUHHDQFH�ZLWK�7RUUDQFH�DQG�RWKHU�

UHVHDUFKHUV��%HQQHWW��������.OHQRZVNL��������6ZDIILHOG��������FULWLFLVH�IRUPDWLYH�

DVVHVVPHQW�IRU�LWV�QDUURZ�XVH�LQ�MXVW�FODVVURRP�WHVWV�DQG�FRDFKLQJ�WR�LPSURYH�WHVW�UHVXOWV���

,Q�RSSRVLWLRQ�0DUNZLFN�HW�DO���������ZLWKLQ�D�VHFRQGDU\�VFKRRO�VFLHQFH�VHWWLQJ�IRXQG�D�����

LQFUHDVH�LQ�VWXGHQWV�DFWLQJ�XSRQ�WHDFKHU�FRPPHQWV�RYHU�D�WZR�\HDU�SHULRG�YLD�DQ�$)/�

WHFKQLTXH�WKDW�XVHG�RSHQ�HQGHG�TXHVWLRQV�DQG�FRPPHQWV�WR�JXLGH�GHHSHU�WKLQNLQJ��

$FFRUGLQJ�WR�WKH�QHZ������FXUULFXOXP�LQIRUPHG�E\�'RQDOGVRQ��������WKHUH�ZLOO�EH�D�

UHQHZHG�HPSKDVLV�RQ�$)/�DV�DQ�HVVHQWLDO�DQG�LQWHJUDO�IHDWXUH�RI�OHDUQLQJ�DQG�WHDFKLQJ��

$LPLQJ�WR�PDNH�DVVHVVPHQW�RI�SURJUHVV�PRUH�GHYHORSPHQWDO��6XFFHVVIXO�)XWXUHV�SURSRVHV�

PXOWLSOH�FULWHULD�WKDW�ZLOO�QHHG�WR�EH�PHW�IURP������UHJDUGLQJ�DVVHVVPHQW��(QJDJLQJ�

VWXGHQWV�LQ�WKHLU�RZQ�DVVHVVPHQW��EHLQJ�FOHDU�DERXW�WKH�DVVHVVPHQW�UHDVRQV�LQ�WDQGHP�ZLWK�

DGYDQFHG�SODQQLQJ�IRU�LWV�XVHV�DUH�H[DPSOH�FULWHULD�ZLWKLQ�6XFFHVVIXO�)XWXUHV�WKDW�DOVR�

SURYLGHV�UHFRPPHQGDWLRQV�IRU�PHHWLQJ�WKHVH�H[SHFWDWLRQV���

:LWK�$)/�KHOG�LQ�VXFK�KLJK�UHJDUG�,�KDYH�WKHUHIRUH�SODFHG�LWV�LPSOHPHQWDWLRQ�DV�D�FRUH�

HOHPHQW�RI�P\�OHVVRQV��LQ�SDUWLFXODU�ZLWK��$��D�KLJKHU�DELOLW\�FODVV�ZLWK�PDQ\�RQ�WUDFN�WR�

DFKLHYH�$¶V�DW�*&6(��7KH�3RZHUSRLQW�LQFOXGHG�IRU�WKLV�SHGDJRJ\�VKRZV�HYLGHQFH�RI�$)/�

WKURXJKRXW�PRVW�RI��$¶V�OHVVRQV��LQ�SDUWLFXODU�WKH�FRQFOXGLQJ�OHVVRQ��7KLV�UHFDS�OHVVRQ�

FRQVLVWHG�RI�VHSDUDWH�RSHQ�ERRN�WDVN�SDSHUV��VHH�HYLGHQFH��LQ�ZKLFK�SXSLOV�KDG�WR�DQVZHU�

:-(&�TXHVWLRQV��,�VWRSSHG�SXSLOV�RQFH�WKH\�KDG�UHDFKHG�WKH�HQG�RI�HDFK�VHFWLRQ�WR�JR�

WKURXJK�WKH�DQVZHUV�DV�D�FODVV��$)/�ZDV�FDUULHG�RXW�E\�SLFNLQJ�D�ZLGH�UDQJH�RI�LQGLYLGXDOV�

WR�DQVZHU�TXHVWLRQV��DVNLQJ�SXSLOV�LI�HYHU\RQH�JRW�WKDW�DQVZHU�DQG�LI�WKH\�GLGQ¶W�WR�UDLVH�WKHLU�



KDQGV�DQG�LI�QRERG\�UDLVHG�WKHP�DVNLQJ�WKH�FODVV�DV�D�ZKROH�GRHV�HYHU\RQH�XQGHUVWDQG��,I�LW�

ZDV�HYLGHQW�WKDW�VRPH�GLG�QRW�XQGHUVWDQG�,�ZRXOG�JR�WKURXJK�WKH�DQVZHU�DJDLQ�LQ�PRUH�

GHWDLO�DQG�HQVXUH�HYHU\RQH�XQGHUVWRRG�EHIRUH�PRYLQJ�RQ��,�NQRZ�WKDW�WKH�OHVVRQ�ZDV�

QHFHVVDU\�DV�VRPH�KDG�IRUJRWWHQ�VXEMHFWV�WKDW�ZHUH�FRYHUHG�LQ�WKH�ILUVW�OHVVRQV�,�WDXJKW��,�

DOVR�NQRZ�WKDW�WKH�OHDUQLQJ�ZDV�HIIHFWLYH�DV�VKRZQ�E\�WKH�HYLGHQFH�RI�WKH�UHVXOWV�RI�D�SXSLOV�

ZRUN��7KH�H[DPSOHV�LQFOXGHG�KHUH�GHPRQVWUDWH�P\�LQFUHDVH�LQ�WKH�XVH�RI�$)/�WKURXJKRXW�

WKH�OHVVRQ�VHULHV��WKXV�LOOXVWUDWLQJ�WKH�SURJUHVV�,�KDYH�PDGH�WR�PHHW�WKLV�SHGDJRJLFDO�

SULQFLSOH���0\�OHVVRQV�ZLWK��$�VKRZ�D�YDULHW\�RI�$)/�WHFKQLTXHV�IURP�TXDQWLWDWLYH�DV�

HYLGHQFHG�KHUH��VHH�DWWDFKHG��WKURXJK�WKH�XVH�RI�RSHQ�ERRN�WDVN�SDSHUV�DQG�GHYHORSPHQW�

RI�OLWHUDF\�TXHVWLRQV�WR�TXDOLWDWLYH�WKDW�ZDV�REVHUYHG�DQG�GRFXPHQWHG�WKURXJK�WHDFKHU�

IHHGEDFN�WKDW�KLJKOLJKWHG�P\�XVH�RI�PRUH�RSHQ�HQGHG�TXHVWLRQV�WR�YDULRXV�SXSLOV��

$Q�DVSHFW�RI�GHYHORSPHQW�,�FRXOG�XQGHUWDNH�LQ�WKLV�DUHD�JRLQJ�IRUZDUG�LV�WR�JXLGH�SXSLOV�WR�

WKLQN�GHHSHU�DV�VKRZQ�WR�EH�HIIHFWLYH�LQ�0DUNZLFN�HW�DO¶V �������VWXG\��7KLV�PD\�KDYH�EHHQ�

PRUH�GLIILFXOW�ZLWK��$�RYHU�WKH�DXWXPQ�WHUP�GXH�WR�QRW�IHHOLQJ�HQWLUHO\�FRQILGHQW�LQ�WKH�VXEMHFW�

DUHD��,Q�WKH�6SULQJ�WHUP�,�WHDFK��$�%LRORJ\��P\�VSHFLDOLVW�DUHD��1RW�RQO\�ZLOO�,�IHHO�PRUH�

FRQILGHQW�WR�DVN�PRUH�GHHS��FULWLFDO�WKLQNLQJ�TXHVWLRQV�EXW�,�ZLOO�DOVR�JR�RXW�RI�P\�ZD\�WR�

UHVHDUFK�WKHVH�TXHVWLRQV�LQ�DGYDQFH�EHLQJ�PRUH�IDPLOLDU�ZLWK�WKH�VFLHQWLILF�WHUPLQRORJ\��7KLV�

DLP�DJUHHV�ZHOO�ZLWK�WKH�GHYHORSPHQW�RI�DPELWLRXV�DQG�FDSDEOH�OHDUQHUV��LQ�ZKLFK�

'RQDOGVRQV�6XFFHVVIXO�)XWXUHV�SURSRVHV�DV�RQH�RI�WKH�IRXU�PDLQ�SXUSRVHV�IRU�\RXQJ�

OHDUQHUV�WR�EH��,Q�SDUWLFXODU��WKH\�ZLOO�EH�EHWWHU�DEOH�WR�EXLOG�D�ERG\�RI�NQRZOHGJH�DQG�

GHYHORS�WKH�VNLOOV�WR�FRQQHFW�DQG�DSSO\�WKDW�NQRZOHGJH�LQ�GLIIHUHQW�FRQWH[WV��WKH\�ZLOO�EH�



PRUH�OLNHO\�WR�GHHSO\�TXHVWLRQ�WKH�VXEMHFW�DQG�HQMR\�VROYLQJ�LWV�SUREOHPV�DQG�FKDOOHQJHV������

&URVV�&XUULFXODU

&URVV�FXUULFXODU�OHDUQLQJ�UHFRJQLVHV�PXOWLSOH�YLHZSRLQWV�DQG�VHHNV�WR�EXLOG�PRUH�

NQRZOHGJHDEOH��ODVWLQJ�DQG�WUDQVIHUUDEOH�XQGHUVWDQGLQJ�RI�WKH�VXUURXQGLQJ�ZRUOG���%DUQHV��

�������7RGD\�PDQ\�WHDFKHUV�VHH�FURVV�FXUULFXODU�DSSURDFKHV�DV�PRWLYDWLQJ��HQMR\DEOH�DQG�

HQDEOHV�WKH�EXLOGLQJ�RI�UHOHYDQFH�DQG�PHDQLQJ�LQWR�D�FXUULFXOXP�VRPHWLPHV�VHHQ�DV�

QDUURZHG��:ULJOH\ HW�DO���������,Q�D�VWXG\�E\�3ULFH�����������.H\�6WDJH��.6����<HDU���

VWXGHQWV�RI�YDULRXV�DWWDLQPHQW�OHYHOV�XQGHUWRRN�FURVV�FXUULFXODU�DFWLYLWLHV�LQ�D�FDURXVHO�

IDVKLRQ�WR�VWXG\�VRUWLQJ�DQG�FODVVLI\LQJ�VNLOOV�LQ�PDWKV��KLVWRU\��UHOLJLRXV�VWXGLHV��DUW�DQG�

JHRJUDSK\��7KH�VWXG\�IRXQG�DQ�LPSURYHPHQW�RI�SXSLO�OHDUQLQJ�TXDOLW\�WKURXJK�YDULRXV�DUHDV�

VXFK�DV�UHIOHFWLRQV�ERWK�RI�WKHLU�ZRUN��ZRUN�ZLWK�RWKHUV�DQG�LGHD�FROODERUDWLRQ��6RPH�

VWXGHQWV¶�WKLQNLQJ�VNLOOV�EHFDPH�PRUH�REYLRXV�WR�WKHP�ZLWK�VRPH�IXUWKHU�DEOH�WR�DSSO\�WKLV�

DFURVV�FRQWH[WV�LQ�SDUWQHUVKLS�ZLWK�GHYHORSLQJ�FRQILGHQFH�WR�PDNH�FULWLFLVPV�DQG�

VXJJHVWLRQV�

-RQHV��������KRZHYHU�KLJKOLJKWV�WKH�GLVDGYDQWDJHV�RI�FURVV�FXUULFXOXP�DSSURDFKHV�ZLWK�LWV�

LQWHJUDWLRQ�FRQIXVLRQV�DQG�WLPH�FRQVXPLQJ�SUHSDUDWLRQ���7HDFKHUV�DUH�DOUHDG\�VWUHWFKHG�WR�

GHYHORS�OHVVRQ�SODQV��PDUN��DQG�SUHSDUH�WR�WHDFK��WKXV�D�VL]HDEOH�FKDQJH�LQ�WKH�ZD\�

WHDFKHUV�VWUXFWXUH�WKHLU�SODQQLQJ�WLPH�LV�UHTXLUHG��,W�PD\�DOVR�EH�GLIILFXOW�WR�DVVHVV�WKDW�DOO�

GLVFLSOLQHV�KDYH�EHHQ�UHSUHVHQWHG��/\QFK����������*UHHQZRRG��������H[SDQGV�RQ�WKLV�LQ�D�

VWXG\�LQYROYLQJ�LQWHUYLHZV�DQG�TXHVWLRQQDLUHV�WR�WHDFKHUV�DW�����1RUWKHUQ�,UHODQG�3ULPDU\�



6FKRROV��7KH�VWXG\�LQGLFDWHG�WKDW�VFLHQFH�VNLOOV�DW�SULPDU\�OHYHO�KDG�VXIIHUHG�D�VHULRXV�

GHPRWLRQ�ZKHQ�FRPSDUHG�WR�RWKHU�FRUH�VXEMHFWV�OLWHUDF\�DQG�QXPHUDF\��7KHUH�ZDV�DQ�

XQGHUO\LQJ�IHDU�IURP�WHDFKHUV�WKDW�FURVV�FXUULFXODU�SODQQLQJ�FRXOG�RYHU�HPSKDVLVH�FRQWHQW�

DV�RSSRVHG�WR�VNLOOV��

1RQHWKHOHVV��6XFFHVVIXO�)XWXUHV�UHSRUWV�RQ�WKH�FURVV�FXUULFXOXP�UHVSRQVLELOLWLHV�RI�OLWHUDF\��

QXPHUDF\�DQG�GLJLWDO�FRPSHWHQF\�DV�HVVHQWLDO�IRU�LQGLYLGXDOV�WR�VXFFHVVIXOO\�DQG�FRQILGHQWO\�

FRQWULEXWH�WR�VRFLHW\���)LQGLQJV�LQ�WKH�,&7�6WHHULQJ�*URXS¶V�UHSRUW�WR�WKH�:HOVK�*RYHUQPHQW�

VSHFLI\�WKH�IXQGDPHQWDO�LPSRUWDQFH�RI�GLJLWDO�FRPSHWHQF\�VNLOOV�WR�OLIH�DQG�LWV�HTXDO�

LPSRUWDQFH�WR�OLWHUDF\�DQG�QXPHUDF\��6XFFHVVIXO�)XWXUHV���������7KH�OHVVRQ�HYLGHQFHG�

ZLWKLQ�WKLV�UHSRUW�IRU�&URVV�&XUULFXODU�DFWLYLWLHV�QRW�RQO\�PHHWV�WKH�UHFRPPHQGDWLRQV�UHTXLUHG�

ZLWKLQ�WKH�QHZ������FXUULFXOXP�IRU�LQFRUSRUDWLQJ�,&7�EXW�DOVR�DGGUHVVHV�RWKHU�DVSHFWV�RI�WKH�

UHSRUW��,Q�UHJDUGV�WR�WKH�IRXU�SXUSRVHV�YLD�WKH�UHVHDUFK�WKDW�SXSLOV�ZHUH�UHTXLUHG�WR�FRQGXFW�

LQ�WKH�OHVVRQ�FRQWULEXWLQJ�WR�GHYHORSLQJ�PRUH�HWKLFDOO\�LQIRUPHG�FLWL]HQV�RI�:DOHV�DQG�WKH�

ZRUOG��3XSLOV�XVHG�HYLGHQFH�WR�IRUP�YLHZV��HQJDJHG�ZLWK�FRQWHPSRUDU\�LVVXHV��LPSURYHG�

WKHLU�XQGHUVWDQGLQJ�DQG�FRQVLGHUHG�WKH�LPSDFWV�RI�WKHLU�DFWLRQV�ZKHQ�PDNLQJ�FKRLFHV��7KLV�

,&7�OHVVRQ�DOORZHG�WKHP�WR�EHFRPH�PRUH�DZDUH�RI�WKH�ZRUOG�DQG�WR�QRW�RQO\�VKRZ�WKHLU�

FRPPLWPHQW�WR�LWV�VXVWDLQDELOLW\�EXW�JLYH�WKHP�WKH�WRROV�DQG�LQIRUPDWLRQ�WKH\�QHHG�WR�PDNH�

LQIRUPHG�GHFLVLRQV�WR�VXVWDLQDEO\�SURORQJ�LWV�UHVRXUFHV��7KH�H[DPSOH�GRFXPHQWV�LQFOXGHG�

GHPRQVWUDWH�WKH�LQIRUPDWLRQ�WKDW�D�VWXGHQW�IRXQG�RQ�D�ODSWRS�OHVVRQ�RQ�WKH�VXVWDLQDEOH�XVH�

RI�FRWWRQ��7KH\�ZHUH�UHTXLUHG�WR�SUHVHQW�WKLV�LQIRUPDWLRQ�WR�WKH�UHVW�RI�WKH�FODVV�WKH�IROORZLQJ�

OHVVRQ��$WWDFKHG�DOVR�LV�D�GLDJUDP�WKDW�SXSLOV�ILOOHG�RXW�UHJDUGLQJ�OLIHVW\OH�FKRLFHV�WKH\�FRXOG�



PDNH�WR�EH�PRUH�HQYLURQPHQWDOO\�IULHQGO\�EDVHG�RQ�VRPH�RI�WKH�UHVHDUFK�WKH\�IRXQG���

$V�37(��SURJUHVVHG�,�IRXQG�P\VHOI�DGRSWLQJ�PDQ\�FURVV�FXUULFXODU�OHVVRQV�WR�.6���	����,Q�

SDUWLFXODU�FRPSO\LQJ�WR�WKH�/1)��$SSO\LQJ�WKH�'&)�ZDV�WKH�ODVW�VWHS�WR�GHYHORS�P\�

H[SHULHQFH�LQ�DSSO\LQJ�WKH�HVVHQWLDO�FURVV�FXUULFXODU�UHVSRQVLELOLWLHV�VHW�E\�'RQDOGVRQ��

5HIOHFWLQJ�RQ�DOO�WKUHH�RI�WKH�FURVV�FXUULFXODU�UHVSRQVLELOLWLHV�,�GHOLYHUHG�,�EHOLHYH�WKDW�,�

LPSOHPHQWHG�WKHP�YHU\�HIIHFWLYHO\��,Q�SDUWLFXODU�WKH�GLJLWDO�FRPSHWHQF\�OHVVRQ�ZDV�

UHZDUGLQJ��VHHLQJ�SXSLOV�LQWHUHVWHG�LQ�WKH�VXEMHFWV�DQG�IXOO\�HQJDJHG��,W�ZDV�FOHDU�WKH�

OHDUQLQJ�ZDV�HIIHFWLYH�DV�WKH�FODVV�JDYH�IHHGEDFN�RQ�WKH�UHVHDUFK�WKDW�ZDV�SUHVHQWHG�LQ�WKH�

IROORZLQJ�OHVVRQ��VHH�DWWDFKHG�HYLGHQFH���7KLV�KLJKOLJKWV�WKH�OLWHUDWXUH�GRFXPHQWHG�KHUH�

IURP�%DUQHV��������DQG�:ULJOH\�HW�DO� ���������+RZHYHU��,�GR�DJUHH�ZLWK�-RQHV��������LQ�

UHODWLRQ�WR�WKH�KLJK�OHYHO�RI�WLPH�FRQVXPHG�LQ�WKLV�OHVVRQV�SUHSDUDWLRQ��7KH�OHVVRQ�UHTXLUHG�D�

KLJKHU�GHJUHH�RI�RUJDQLVDWLRQ�WR�HQVXUH�WKDW�FRQWHQW�SXSLOV�IRXQG�RQOLQH�ZDV�VXLWDEOH��

DSSURSULDWH�TXHVWLRQV�ZHUH�GHYHORSHG�DQG�K\SHUOLQNV�SURYLGHG�IRU�JXLGDQFH�DV�ZHOO�DV�

HQVXULQJ�SXSLOV�ZHUH�RUJDQLVHG�LQWR�DSSURSULDWH�JURXSV�RQO\�SRVVLEOH�ZKHQ�KDYLQJ�D�JRRG�

XQGHUVWDQGLQJ�RI�WKH�FODVV��$GGHG�WR�WKLV�ZDV�WKH�FRQFHUQ�WKDW�DOO�SXSLOV�KDG�ZRUNLQJ�

HTXLSPHQW�DQG�WKH\�KDG�HQRXJK�WLPH�ZLWKLQ�WKH�OHVVRQ�WR�FROOHFW�UHVHDUFK��

7R�HQVXUH�,�FRQWLQXH�WR�GHYHORS�LQ�WKH�LPSOHPHQWDWLRQ�RI�FURVV�FXUULFXODU�DFWLYLWLHV�IROORZLQJ�

FORVHO\�ZLWK�WKH�QHZ������FXUULFXOXP�,�ZLOO�ORRN�WR�IXUWKHU�SURPRWH�WKH�FRQQHFWLRQV�RI�RQH�

VXEMHFW�DFURVV�GLIIHUHQW�DVSHFWV�RI�OHDUQLQJ��7KLV�PD\�IRU�H[DPSOH�EH�WKURXJK�WKH�LQFUHDVHG�

XVH�RI�,&7�WR�SURGXFH�JUDSKV�RU�FDOFXODWLRQV�WKURXJK�H[FHO�IRU�.6��SXSLOV��RU�WDVNV�WKDW�

UHTXLUH�ILQGLQJ�UHVHDUFK�RQOLQH�ZKHUH�QR�K\SHUOLQNV�DQG�RQO\�RQH�TXHVWLRQ�PD\�EH�JLYHQ��,�



ZLOO�DOZD\V�KRZHYHU��FRQVLGHU�WKH�DWWDLQPHQW�OHYHO�RI�WKH�FODVV�DQG�SURYLGH�WDVNV�WKDW�,�IHHO�

DUH�DSSURSULDWH��,W�KDV�EHHQ�KLJKOLJKWHG�WKDW�VWXGHQWV�UHFHLYH�D�ORZHU�OHYHO�RI�VFLHQFH�

KRPHZRUN�LQ�P\�SDUWQHU�VFKRRO�WKXV�,�PD\�VWDUW�WR�LQFRUSRUDWH�PRUH�OLWHUDF\�WDVNV�DV�

KRPHZRUN�WR�HQVXUH�WKDW�,�VWLOO�ORRN�WR�WHDFK�WKH�VFLHQFH�VNLOOV�WKDW�*UHHQZRRG��������KDV�

VKRZQ�WR�EH�DIIHFWHG�GXH�WR�FURVV�FXUULFXODU�DFWLYLWLHV���7KLV�WKHUHIRUH�HQVXUHV�,�PHHW�ERWK�

DVSHFWV�RI�WKLV�FRUH�VXEMHFW�± WKH�FURVV�FXUULFXODU�DQG�VFLHQWLILF�VNLOOV�HOHPHQWV��

%OHQG�RI�$SSURDFKHV�± 8WLOLVLQJ�D�&RQVWUXFWLYLVW�$SSURDFK�WR�7HDFKLQJ�DQG�/HDUQLQJ

:KHQ�VHOI�UHIOHFWLQJ�RQ�ZKDW�ZH�KDYH�OHDUQW��LW�LV�RIWHQ�WKH�PRPHQWV�ZKHQ�LPPHUVHG�LQ�D�

SDUWLFXODU�HQYLURQPHQW�DQG�H[SHULHQFH�WKDW�HQDEOHV�UHWHQWLRQ���7KLV�LV�VXPPHG�XS�LQ�D�

OHDUQLQJ�WKHRU\�NQRZQ�DV�FRQVWUXFWLYLVP��L�H��H[SHULHQFHV�DUH�YLWDO�WR�WKH�GHYHORSPHQW�RI�

NQRZOHGJH�DQG�PHDQLQJ��2OXVHJXQ���������7KHUHIRUH��LW�LV�OLNHO\�GLUHFW�WHDFKLQJ�KDV�LWV�OLPLWV�

WR�ORQJ�WHUP�NQRZOHGJH�UHWHQWLRQ�ZLWK�VWXGHQWV�UHTXLULQJ�WR�DFWLYHO\�IRUPXODWH�NQRZOHGJH�

WKHPVHOYHV��&RQVWUXFWLYLVP�FKDQQHOV�FXULRVLW\�DERXW�KRZ�WKLQJV�IXQFWLRQ�DQG�LW�LV�VDLG�WKDW�

WHDFKHUV�XVLQJ�WKLV�DSSURDFK�HQFRXUDJH�SXSLOV�WR�FRQVWDQWO\�DVVHVV�KRZ�WKH�DFWLYLW\�LV�

KHOSLQJ�WKHP�JDLQ�XQGHUVWDQGLQJ��WKXV�FRXOG�VHUYH�DV�D�JRRG�$)/�WHFKQLTXH��2OXVHJXQ��

�������%\�LQQDWH�LQTXLU\�FRQVWUXFWLYLVW�OHDUQHUV�LGHDOO\�EHFRPH�SURILFLHQW�OHDUQHUV��6KHUPLOD��

��������$FFRUGLQJ�WR�6ULYDVWDYD�DQG�'DQJZDO��������VWXGHQWV�HQMR\�DQG�OHDUQ�PRUH�ZKHQ�

WKH\�DUH�DFWLYHO\�LQYROYHG�LQ�WKH�SURFHVV�RI�OHDUQLQJ��6DULWD��������DOVR�VWDWHV�HGXFDWLRQ�LV�

PRUH�HIIHFWLYH�ZKHQ�IRFXVLQJ�RQ�WKLQNLQJ�DQG�XQGHUVWDQGLQJ�DV�RSSRVHG�WR�VROHO\�

PHPRULVLQJ��3HWHUVRQ��������ZDV�DEOH�WR�GHPRQVWUDWH�LQ�KLV�ZRUN�WKH�SRVLWLYH�HIIHFW�RI�

FRQVWUXFWLYLVP�LQ�D�.6��KLVWRU\�FODVVURRP��XWLOLVLQJ�UROHSOD\��3HWHUVRQ��������VWDWHG�WKDW�



EULQJLQJ�WKH�VXEMHFW�WR�OLIH�HQHUJL]HG�WKH�FODVV�DQG�VHUYHG�DV�DQ�$)/��7KH�SXSLOV�ZHUH�VDLG�

WR�KDYH�GHYHORSHG�GHHSHU�VXEMHFW�XQGHUVWDQGLQJ�DV�RSSRVHG�WR�WH[WERRN�VXUIDFH�OHDUQLQJ�����

$GDPV�DQG�(QJHOPDQQ��������VXSSRUWHG�E\�%XWOHU��������KRZHYHU��UDLVH�VHULRXV�FRQFHUQV�

ZLWK�WKH�FRQVWUXFWLYLVW�DSSURDFK��UHSRUWLQJ�LW�DV�DQ�LQHIIHFWLYH�PHWKRG�LQ�SURPRWLQJ�DFDGHPLF�

DFKLHYHPHQW�GXH�WR�LWV�DEVHQFH�WR�VXSSRUW�FULWLFDO�WKLQNLQJ�VNLOOV�DQG�VHOI�HVWHHP��6RPH�

HGXFDWRUV�DUH�DOVR�RI�WKH�RSLQLRQ�WKDW�WHDFKHUV��QRW�OHDUQHUV��VKRXOG�FRQWURO�OHDUQLQJ��

EHOLHYLQJ�WKDW�FRQVWUXFWLYLVWV�RIWHQ�GR�QRW�IRFXV�VXIILFLHQWO\�RQ�EDVLF�DFDGHPLF�WDVNV��DQG�WRR�

PXFK�LPSRUWDQFH�LV�SODFHG�RQ�VNLOOV��6DQWURFN�������

,Q�WKH�:HOVK�1DWLRQDO�FXUULFXOXP�IRU�.6��6FLHQFH�LW�LV�VXJJHVWHG�WKDW�DFWLYLWLHV�VKRXOG�

HQFRXUDJH�FXULRVLW\��FUHDWLYLW\��EH�LQWHUHVWLQJ��HQMR\DEOH��UHOHYDQW�DQG�FKDOOHQJLQJ�IRU�WKH�

OHDUQHU��7KH�VXEMHFW�VKRXOG�DOORZ�OHDUQHUV�WR�LQLWLDWH��H[SORUH�DQG�VKDUH�LGHDV�DQG�GHYHORS�

NQRZOHGJH�LQ�PRUH�DEVWUDFW�DUHDV��:HOVK�$VVHPEO\�*RYHUQPHQW���������7KLV�WKHUHIRUH�FDOOV�

IRU�D�PRUH�EOHQGHG�DSSURDFK�IRU�WHDFKLQJ�VFLHQFH��'RQDOGVRQ��������DOVR�UHSRUWV�WKDW�WKH�

KLJK�H[SHFWDWLRQV�HPEHGGHG�LQ�WKH�QHZ������FXUULFXOXP�ZLOO�RQO\�EH�JUDVSHG�WKURXJK�

HIIHFWLYH�WHDFKLQJ�WKDW�HQJDJHV�SXSLO¶V�FXULRVLW\�DQG�HQWKXVLDVP�WKURXJK�D�EOHQG�RI�WHDFKLQJ�

DQG�OHDUQLQJ�DSSURDFKHV�LQFOXGLQJ�WKRVH�WKDW�SURPRWH�SUREOHP�VROYLQJ��FUHDWLYH�DQG�FULWLFDO�

WKLQNLQJ��

,Q�WKH�WHDFKLQJ�RI�IRUFHV�DW�.6��,�LQHYLWDEO\�IRXQG�P\VHOI�QHHGLQJ�WR�XVH�D�EOHQG�RI�

DSSURDFKHV�WR�PDNH�WKH�DUHD�PRUH�LQWHUHVWLQJ�DQG�FRPSO\�WR�WKH�FRQGLWLRQV�RI�WKH�QDWLRQDO�

FXUULFXOXP��,Q�P\�SUHYLRXV�DVVLJQPHQW�,�DOVR�GLVFXVVHG�WKH�XVH�RI�D�FRQVWUXFWLYLVW�DSSURDFK�



WR�WHDFKLQJ�DQG�OHDUQLQJ�DQG�EHFDPH�PRUH�LQWHUHVWHG�LQ�LW��,�WKHUHIRUH�ORRNHG�IRU�

RSSRUWXQLWLHV�WR�XWLOLVH�LW�LQ�37(����7KH�OHVVRQ�HYLGHQFHG�LQ�WKLV�DVVLJQPHQW�UHIOHFWV�WKDW�,�

SUDFWLFHG�XVLQJ�FRQVWUXFWLYLVP�WR�DSSO\�WKH�SHGDJRJLFDO�SULQFLSOH�µHPSOR\LQJ�D�EURDG�

UHSHUWRLUH�RI�WHDFKLQJ�DSSURDFKHV��7KH�OHVVRQ�WDVN�HQWLWOHG�WKH�µFLUFXV�RI�IRUFHV¶�UHTXLUHG�

SXSLOV�WR�YLVLW���GLIIHUHQW�VWDWLRQV�HDFK�ZLWK�D�W\SH�RI�IRUFH�EHLQJ�GLVSOD\HG�WKDW�SXSLOV�FRXOG�

PDQLSXODWH�LQ�WDQGHP�ZLWK�D�VHW�RI�TXHVWLRQV�UHODWHG�WR�LW���7KH�DFWLYLW\�ZHQW�ZHOO�ZLWK�WHDFKHU�

IHHGEDFN��VHH�DWWDFKHG�GRFXPHQW��VWDWLQJ�WKDW�WKH�SUDFWLFDO�JRW�WKHP�H[FLWHG�DQG�WKH\�

ZRUNHG�ZHOO�DV�D�UHVXOW��7KH�IROORZLQJ�OHVVRQ�DQ�$)/�VWDUWHU�WDVN�ZDV�FDUULHG�RXW�WR�HQVXUH�

SXSLOV�FRXOG�OLVW�WKH�GLIIHUHQW�IRUFHV�DQG�DQ\WKLQJ�WKH\�FRXOG�UHPHPEHU�DERXW�WKHP��VHH�

HYLGHQFH���,W�ZDV�FOHDU�IURP�WKH�YHUEDO�IHHGEDFN�UHFHLYHG�IURP�WKH�SXSLOV�IROORZHG�E\�WKH�

HDV\�FRPSOHWLRQ�RI�WKH�IROORZLQJ�WDVN�RI�WKH�OHVVRQ��VHH�HYLGHQFH��WKDW�WKH�µFLUFXV�RI�IRUFHV¶�

DFWLYLW\�KDG�EHHQ�D�VXFFHVV���7KH�JRRG�UHVXOWV�IURP�WKLV�WDVN�WKHUHIRUH�VXSSRUWV�WKH�OLWHUDWXUH�

SUHVHQWHG�KHUH�E\�3HWHUVRQ���������6ULYDVWDYD�DQG�'DQJZDO���������6DULWD��������HWF��RI�

WKH�EHQHILWV�RI�DGRSWLQJ�D�FRQVWUXFWLYLVW�WHFKQLTXH�LQ�OHVVRQV��3XSLOV�HQMR\HG�DQG�OHDUQW�PRUH�

ZKHQ�WKH\�ZHUH�DFWLYHO\�LQYROYHG�LQ�WKH�SURFHVV�RI�OHDUQLQJ��%ULQJLQJ�WKH�VXEMHFW�WR�OLIH�

WRZDUGV�WKH�HQG�RI�WKH�OHVVRQ�GLG�HQHUJL]H�WKH�FODVV�DQG�VHUYH�DV�DQ�$)/��WKXV�UHLQIRUFLQJ�

WKH�NQRZOHGJH��7KLV�ZDV�WKHQ�UHIOHFWHG�LQ�WKH�VWDUWHU�RI�WKH�QH[W�OHVVRQ��

7KH�RUJDQLVDWLRQ�RI�SXSLOV�LQWR�DSSURSULDWH�JURXSV�PDGH�WKLV�OHVVRQ�PRUH�FKDOOHQJLQJ��,�IHOW�

WKDW�LI�,¶G�KDYH�KDG�PRUH�FRQWDFW�WLPH�ZLWK�WKH�FODVV�,�FRXOG�KDYH�EHWWHU�RUJDQLVHG�JURXSV�

WKDW�ZRXOG�KDYH�ZRUNHG�ZHOO�WRJHWKHU��,�OHDUQW�IURP�WKLV�H[SHULHQFH�DQG�ODWHU�LQ�37(��FDUULHG�

RXW�D�VLPLODU�OHVVRQ�ZLWK�D�GLIIHUHQW�FODVV��+HUH�,�RUJDQLVHG�JURXSV�EHWWHU�EHFDXVH�,�NQHZ�WKH�



SXSLOV�DQG�,�DOVR�SURYLGHG�SULQWHG�WDEOHV�IRU�SXSLOV�WR�ZULWH�WKH�DQVZHUV�RI�WKH�TXHVWLRQV�RQ��

WKLV�ZDV�VRPHWKLQJ�,�GLGQ¶W�GR�IRU�WKH�µFLUFXV�RI�IRUFHV¶�ZLWK�WKH�RULJLQDO�LQWHQWLRQ�RI�WKHP�

XVLQJ�WKHLU�ERRNV�EXW�IRUJHWWLQJ�WR�DVN�WKHP�WR�WDNH�WKH�ERRNV�ZLWK�WKHP�EHIRUH�VWDQGLQJ�E\�D�

VWDWLRQ��,�DP�QRZ�DZDUH�IURP�H[SHULHQFH�WKDW�KDYLQJ�WKHVH�SULQWHG�WDEOHV�ZRXOG�KDYH�PRUH�

OLNHO\�UHLQIRUFHG�WKH�OHDUQLQJ�DQG�LW�SURYHG�D�VXFFHVV�WKH�QH[W�WLPH�,�XVHG�WKH�DSSURDFK��VHH�

HYLGHQFH���

,Q�IXWXUH�,�FRXOG�GHYHORS�LQ�FRQMXQFWLRQ�ZLWK�D�WDEOH�D�FRS\�RI�HDFK�RI�WKH�TXHVWLRQV�ZLWK�

VSDFH�WR�ZULWH�DQVZHUV��7KLV�ZRXOG�KDYH�EHHQ�KHOSIXO�DV�,�KDG�SUHSDUHG�UHVW�VWDWLRQV�

EHWZHHQ�WKH���WR�JLYH�WKH�SXSLOV�WLPH�WR�WKLQN��EXW�E\�QRW�KDYLQJ�WKH�TXHVWLRQV�WR�UHIOHFW�XSRQ�

LW�ZDV�PRUH�OLNHO\�WKDW�LW�KLQGHUHG�FRQWLQXRXV�HQJDJHPHQW��7KLV�LPSURYHPHQW�ZLOO�PRUH�OLNHO\�

FUHDWH�D�WDVN�WKDW�HQFRXUDJHV�SXSLOV�WR�UHJXODUO\�DVVHVV�KRZ�WKH�DFWLYLW\�LV�KHOSLQJ�WKHP�JDLQ�

XQGHUVWDQGLQJ�DV�KLJKOLJKWHG�E\�2OXVHJXQ����������

5HFRPPHQGDWLRQV

,W�LV�FOHDU�IURP�DVVHVVLQJ�P\�SURJUHVV�WKHUH�LV�URRP�IRU�LPSURYHPHQWV�LQ�VXFFHVVIXOO\�

GHOLYHULQJ�DFURVV�WKH�WKUHH�SHGDJRJLFDO�SULQFLSOHV�KLJKOLJKWHG��5HJDUGLQJ�$)/�,�DLP�WR�JHW�

SXSLOV�WR�WKLQN�PRUH�GHHSO\�DQG�FULWLFDOO\�E\�GHYHORSLQJ�FULWLFDO�WKLQNLQJ�TXHVWLRQV�ZKLOH�

SURGXFLQJ�OHVVRQ�SODQV��)URP�WKLV�WDUJHW�,�KRSH�WR�GHYHORS�SXSLOV�ZKR�VKRZ�JUHDWHU�

NQRZOHGJH�GHSWK�DQG�DWWDLQ�PRUH�VNLOOV�WR�DSSO\�WKLV�NQRZOHGJH�DFURVV�FRQWH[WV��)ROORZLQJ�

WKLV�LV�WKH�GHYHORSPHQW�,�IXUWKHU�KRSH�WR�DFKLHYH�WR�JHW�SXSLOV�WR�JURZ�WKHLU�FURVV�FXUULFXODU�

VNLOOV�WKDW�LQ�SDUWLFXODU�UHIHUHQFH�WR�WKH�/1)�DQG�'&)�PHHW������FXUULFXOXP�H[SHFWDWLRQV���



)URP�WKLV�VWXG\�,�KDYH�GHFLGHG�WR�WULDO�WKH�XVH�RI�H[FHO�LQ�IXWXUH��$�OHVVRQV�WR�GHYHORS�

JUDSKV�DQG�PDNH�FDOFXODWLRQV��QRW�RQO\�LPSURYLQJ�P\�VNLOOV�LQ�FDUU\LQJ�RXW�FURVV�FXUULFXODU�

DFWLYLWLHV�EXW�WR�HQVXUH�SXSLOV�DUH�IDPLOLDU�ZLWK�WKHVH�LPSRUWDQW�OLIH�VNLOOV��,�ZLOO�DOVR�ORRN�WR�

GHYHORS�PRUH�KRPHZRUN�OLWHUDF\�WDVNV�SUHYHQWLQJ�ORVV�RI�YDOXDEOH�OHVVRQ�WLPH�VR�WR�DGYDQFH�

VFLHQFH�VNLOOV��/DVWO\��LQ�RUGHU�WR�GHYHORS�GHOLYHULQJ�FRQVWUXFWLYH�OHVVRQV�,�DLP�WR�HQVXUH�

SXSLOV�DUH�JLYHQ�WDVNV�WKDW�PDLQWDLQ�HQJDJHPHQW�WKURXJKRXW�DQG�FRQVWDQWO\�ORRN�WR�

HQFRXUDJH�SXSLO�DVVHVVPHQW�LQ�XQGHUVWDQGLQJ�WKH�VXEMHFW�WKURXJKRXW�WKH�WDVN��DOVR�VHUYLQJ�

DV�DQ�$)/�WRRO��,�ZLOO�DOVR�ORRN�WR�H[SDQG�P\�NQRZOHGJH�DQG�H[SHULHQFH�LQ�WKH�UDQJH�RI�RWKHU�

WHDFKLQJ�DSSURDFKHV�DYDLODEOH�DQG�DSSURSULDWH�WR�WHDFK�.6��DQG���VFLHQFH���



$GDPV��*�/��DQG�(QJHOPDQQ��6���������5HVHDUFK�RQ�'LUHFW�,QVWUXFWLRQ�����<HDUV�%H\RQG�
',67$5��(GXFDWLRQDO�$FKLHYHPHQW�6\VWHPV��6HDWWOH�

%DUQHV��-���������$Q�,QWURGXFWLRQ�WR�&URVV�&XUULFXODU�/HDUQLQJ��7KH�&UHDWLYH�3ULPDU\�
&XUULFXOXP� 6DJH�3XEOLFDWLRQV�/WG��8.�

%HQQHWW��5���������)RUPDWLYH�DVVHVVPHQW��$�FULWLFDO�UHYLHZ��$VVHVVPHQW�LQ�(GXFDWLRQ� �����

%ODFN��3��DQG�:LOLDP��'���������,QVLGH�WKH�%ODFN�%R[�5DLVLQJ�6WDQGDUGV�7KURXJK�&ODVVURRP�
$VVHVVPHQW��*/�$VVHVVPHQW��.LQJV�&ROOHJH�/RQGRQ

%XWOHU��.���������7KH�3UREOHP�ZLWK�&RQVWUXFWLYLVW�7HDFKLQJ�0HWKRGV� $FFHVVHG�IURP��
KWWSV���DUHRPDJD]LQH�FRP������������WKH�SUREOHP�ZLWK�FRQVWUXFWLYLVW�WHDFKLQJ�PHWKRGV�
>$FFHVVHG�RQ����������@

'RQDOGVRQ��*���������6XFFHVVIXO�)XWXUHV��$FFHVVHG�IURP��
ILOH����&��8VHUV�2ZQHU�'RZQORDGV�'RQDOGVRQ���5HSRUW�������6XFFHVVIXO���)XWXUHV�
������,QGHSHQGHQW���5HYLHZ���RI���&XUULFXOXP���DQG���$VVHVVPHQW�
��$UUDQJHPHQWV���LQ���:DOHV�������SGI >$FFHVVHG�RQ����������@��

*UHHQZRRG��5���������6XEMHFW�EDVHG�DQG�FURVV�FXUULFXODU�DSSURDFKHV�ZLWKLQ�WKH�UHYLVHG�
SULPDU\�FXUULFXOXP�LQ�1RUWKHUQ�,UHODQG��WHDFKHUV
�FRQFHUQV�DQG�SUHIHUUHG�DSSURDFKHV��
,QWHUQDWLRQDO�-RXUQDO�RI�3ULPDU\��(OHPHQWDU\�DQG�(DUO\�<HDUV�(GXFDWLRQ� ����� SS���������

-RQHV��&���������,QWHUGLVFLSOLQDU\�$SSURDFK�± $GYDQWDJHV��'LVDGYDQWDJHV��DQG�WKH�)XWXUH�
%HQHILWV�RI�,QWHUGLVFLSOLQDU\�6WXGLHV��(66$,�������

.OHQRZVNL��9���������$VVHVVPHQW�IRU�/HDUQLQJ�UHYLVLWHG��$Q�$VLD�3DFLILF�SHUVSHFWLYH��
$VVHVVPHQW�LQ�(GXFDWLRQ�������

/\QFK��0���������3URV�DQG�&RQV�RI�&URVV�&XUULFXODU�7HDFKLQJ� $FFHVVHG�IURP��
KWWSV���ZZZ�WKHHGDGYRFDWH�RUJ�SURV�DQG�FRQV�RI�FURVV�FXUULFXODU�WHDFKLQJ� >$FFHVVHG�RQ�
��������@��

0DUNZLFN��$���-DFNVRQ��$��DQG�+XOO��&���������
,PSURYLQJ�OHDUQLQJ�XVLQJ�IRUPDWLYH�PDUNLQJ�
DQG�LQWHUYLHZ�DVVHVVPHQW�WHFKQLTXHV
��6FKRRO�6FLHQFH�5HYLHZ� ������� SS����± ���

0DUVKDOO��%��DQG�'UXPPRQG��0�-���������+RZ�WHDFKHUV�HQJDJH�ZLWK�$VVHVVPHQW�IRU�
/HDUQLQJ��/HVVRQV�IURP�WKH�FODVVURRP��5HVHDUFK�3DSHUV�LQ�(GXFDWLRQ�������

2OXVHJXQ��%�6���������&RQVWUXFWLYLVP�/HDUQLQJ�7KHRU\��$�3DUDGLJP�IRU�7HDFKLQJ�DQG�
/HDUQLQJ��-RXUQDO�RI�5HVHDUFK�DQG�0HWKRG�LQ�(GXFDWLRQ� ���� SS�������

3HWHUVRQ��%���������5HWKLQNLQJ�WKH�86�FRQVWLWXWLRQDO�FRQYHQWLRQ��$�UROH�SOD\��,Q�%��%LJHORZ��
%��+DUYH\��6��.DUS��DQG�/��0LOOHU��������5HWKLQNLQJ�RXU�FODVVURRPV� ��SS����±���0LOZDXNHH��
:,��5HWKLQNLQJ�6FKRROV�

3ULFH��$���������:KDW�DUH�WKH�EHQHILWV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�FURVV�FXUULFXODU�ZRUN�XVLQJ�
WKLQNLQJ�VNLOOV��WHFKQLTXHV�DQG�ODQJXDJH"�$FFHVVHG�IURP��
KWWS���ZZZ�FXUHH�FR�XN�ILOHV�50+RO\5RVDU\�5HVRXUFHV�:KDWBDUHBWKHBEHQHILWVBIRUBWHDFKLQJ
BDQGBOHDUQLQJBRIBFURVVBFXUULFXODUBZRUN�SGI >$FFHVVHG�RQ������������@

6DQWURFN��-��:���������(GXFDWLRQDO�SV\FKRORJ\��1HZ�<RUN��0F*UDZ�+LOO

6DULWD��3���������&RQVWUXFWLYLVP��$�QHZ�SDUDGLJP�LQ�WHDFKLQJ�DQG�OHDUQLQJ��,QWHUQDWLRQDO�
-RXUQDO�RI�$FDGHPLF�5HVHDUFK�DQG�'HYHORSPHQW� �����SS����������

6KHUPLOD��$�-���������&RQVWUXFWLYLVW�7HDFKLQJ�DQG�/HDUQLQJ�

6ULYDVWDYD��6��DQG�'DQJZDO��.�/���������&RQVWUXFWLYLVP��$�SDUDGLJP�WR�UHYLWDOL]H�WHDFKHU�
HGXFDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�$SSOLHG�5HVHDUFK�������SS���������

6ZDIILHOG��6���������*HWWLQJ�WR�WKH�KHDUW�RI�DXWKHQWLF�$VVHVVPHQW�IRU�/HDUQLQJ��$VVHVVPHQW�
LQ�(GXFDWLRQ�������

7RUUDQFH��+���������)RUPDWLYH�DVVHVVPHQW�DW�WKH�FURVVURDGV��&RQIRUPDWLYH��GHIRUPDWLYH�
DQG�WUDQVIRUPDWLYH�DVVHVVPHQW��2[IRUG�5HYLHZ�RI�(GXFDWLRQ� ���
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:HOVK�$VVHPEO\�*RYHUQPHQW���������6FLHQFH�LQ�WKH�1DWLRQDO�&XUULFXOXP�IRU�:DOHV��
$FFHVVHG�IURP��KWWSV���KZE�JRY�ZDOHV�VWRUDJH����F��������G��D���D����
F������G�D�D�VFLHQFH�LQ�WKH�QDWLRQDO�FXUULFXOXP�SGI >$FFHVVHG�2Q����������@

:HOVK�$VVHPEO\�*RYHUQPHQW���������:K\�GHYHORS�WKLQNLQJ�DQG�DVVHVVPHQW�IRU�OHDUQLQJ�LQ�
WKH�FODVVURRP" $FFHVVHG�IURP��KWWSV���KZE�JRY�ZDOHV�VWRUDJH��G�E��FG���������H�
DF�E�����IH�HGI���ZK\�GHYHORS�WKLQNLQJ�DQG�DVVHVVPHQW�IRU�OHDUQLQJ�LQ�WKH�FODVVURRP�SGI�
��>$FFHVVHG�RQ����������@�

:ULJOH\��7���7KRPVRQ��3��DQG�/LQJDUG��%���������&KDQJLQJ�6FKRROV��$OWHUQDWLYH�:D\V�WR�
0DNH�D�:RUOG�RI�'LIIHUHQFH� /RQGRQ��5RXWOHGJH���


