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�ŽĚŝŶŐ͕��ůĞĐƚƌŽŶŝĐƐ�Θ�ZŽďŽƟĐƐ 

WƌŽŵŽƟŶŐ�STEM 
/ŵĂŐŝŶĞ�dŚŝŶŬ��ƌĞĂƚĞ�;ŝd�Ϳ 

ϭ͘ϴϬϬ͘ϰϭϰ͘ϰϭϬϵ 
 

ŝŶĨŽΛƌŽďŽ-ŐĞĞŬ͘ĐĂ 
ǁǁǁ͘ƌŽďŽ-ŐĞĞŬ͘ĐĂ 

͞Thank you so much for teach-

ing my son in your camp for 

the past two weeks.  He defini-

tively enjoyed it and got a lot 

out of it.  He was so excited to 

talk about his new robot.  We 

hope to get another chance for 

him to learn more from you in 

the future.” 

 
-�WƌŽƵĚ�DŽŵ�ŽĨ�:ƵůŝĂŶ�<͘ 

ZŽďŽ-'ĞĞŬ�/ŶĐ͘�ŝƐ�Ă�ƉƌŽƵĚ�ƌĞƐĞůůĞƌ�ŽĨ���-ZŽďŽƚƐ�Θ�^ĂŶďŽƚ��ůĨ 

��-������ 

DŝůƚŽŶ�>ŽĐĂƟŽŶ 
ϱϱϱ�/ŶĚƵƐƚƌŝĂů��ƌŝǀĞ 

DŝůƚŽŶ͕�KŶƚĂƌŝŽ͕�>ϵd�ϱ�ϭ 
 



:KR�:H�$UH 
 

ZŽďŽ-'ĞĞŬ�ŝƐ�Ă�ƚĞĐŚŶŽůŽŐǇ�ĐŽŵƉĂŶǇ�ĨŽƵŶĚĞĚ�ďǇ�ĞŶŐŝŶĞĞƌƐ�ƚŽ�

ƉƌŽŵŽƚĞ�^d�D͕�ǁŝƚŚ�ƚŚĞ�Ăŝŵ�ƚŽ�ĨŽƐƚĞƌ�ƐƚƵĚĞŶƚƐ͛�ĐŽŶĮĚĞŶĐĞ�
ĂŶĚ�͞/��ĂŶ�ĚŽ�ŝƚ͟�ĂƫƚƵĚĞ͘ 

KƵƌ�ƐƚĂī�ĐŽŶƐŝƐƚƐ�ŽĨ�ƉĂƐƐŝŽŶĂƚĞ�ĞŶŐŝŶĞĞƌƐ�ǁŚŽ�ŚĂǀĞ�ĐĂƌĞĨƵůůǇ�

ĚĞƐŝŐŶĞĚ�Ăůů�ƚŚĞ�ĐŽƵƌƐĞƐ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĞ�ďĞƐƚ�ůĞĂƌŶŝŶŐ�ĞǆƉĞƌŝͲ
ĞŶĐĞ�ĨŽƌ�ĞĂĐŚ�ƐƚƵĚĞŶƚ͘ 

KƵƌ�ĐŽƵƌƐĞƐ�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ŝŶ�ŐƌĂĚĞ�ϭ�ƚŚƌŽƵŐŚ�ϭϮ�

ƚŽ�ŝŶƚƌŽĚƵĐĞ�ƚŚĞŵ�ƚŽ�ƚŚĞ�ĨƵŶĚĂŵĞŶƚĂůƐ�ŽĨ��ŽĚŝŶŐ͕��ůĞĐƚƌŽŶŝĐƐ�

ĂŶĚ�ZŽďŽƟĐƐ͘�� 

�ĂĐŚ�ĐŽƵƌƐĞ�ŝŶĐůƵĚĞƐ�ŚĂŶĚƐ-ŽŶ�ǁŽƌŬ�ǁŝƚŚ�ĐŽŵƉƵƚĞƌƐ͕�ĞůĞĐͲ

ƚƌŽŶŝĐ�ďŽĂƌĚƐ͕�ƌŽďŽƚƐ�ĂŶĚ�ƵŶŝƋƵĞ�ůĂďƐ�ƚŚĂƚ�ĞŶĐŽƵƌĂŐĞ�ƐĞůĨ-

ůĞĂƌŶŝŶŐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂƟŽŶ͘ 

KƵƌ�ĂĚǀĂŶĐĞĚ�ĐŽƵƌƐĞƐ�ƐƵďŵĞƌŐĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ĞǆĐŝƟŶŐ�ƐƵďͲ
ũĞĐƚƐ�ŽĨ�'ĂŵĞ�WƌŽŐƌĂŵŵŝŶŐ͕��ŽŵƉƵƚĞƌ�sŝƐŝŽŶ�ĂŶĚ�^ǁĂƌŵ�

ZŽďŽƟĐƐ͘��^ƚƵĚĞŶƚƐ�ĂƌĞ�ĞŶĐŽƵƌĂŐĞĚ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ƵŶͲ
ůĞĂƐŚ�ƚŚĞŝƌ�ŝŵĂŐŝŶĂƟŽŶ͘ 

:KDW�:H�2IIHU 
 

n �ŌĞƌ�^ĐŚŽŽů��ůƵďƐ͘��KƵƌ�KŶůŝŶĞ�^d�D��ůƵď�ĂŶĚ��KŶůŝŶĞ�ZŽďŽƟĐƐ��ůƵď�ŝŶͲ

ƚƌŽĚƵĐĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĚŝīĞƌĞŶƚ�ƐƵďũĞĐƚƐ�ŝŶ�ƐĐŝĞŶĐĞ͕�ƚĞĐŚŶŽůŽŐǇ͕�ĞŶŐŝŶĞĞƌŝŶŐ�
ĂŶĚ�ŵĂƚŚ�ǁŚŝůĞ�ĞǆƉĂŶĚŝŶŐ�ƚŚĞŝƌ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ĐŽĚŝŶŐ͕�ƌŽďŽƟĐƐ�ĂŶĚ�ďƵŝůĚͲ

ŝŶŐ�ŐƌĞĂƚ�ƉƌĞƐĞŶƚĂƟŽŶ�ƐŬŝůůƐ͘ 

n sŝƌƚƵĂů�^ƵŵŵĞƌ�Θ�tŝŶƚĞƌ��ĂŵƉƐ͘��&ƵŶ͕�ŝŶƚĞƌĂĐƟǀĞ�ǀŝƌƚƵĂů�ĐĂŵƉƐ�ĨŽĐƵƐ�ŽŶ�
^d�D�ĂĐƟǀŝƟĞƐ�ǁŝƚŚ�ĞŵƉŚĂƐŝƐ�ŽŶ�ƌŽďŽƟĐƐ�ĂŶĚ�ĐŽĚŝŶŐ͘ 

n ZK^�ĂŶĚ��hďƵŶƚƵ͘���ĚǀĂŶĐĞĚ�ƌŽďŽƟĐƐ�ƵƐŝŶŐ�hďƵŶƚƵ�ĂŶĚ�ZK^�;ZŽďŽƟĐ�KƉͲ

ĞƌĂƟŶŐ�^ǇƐƚĞŵͿ�ĨŽƌ�ƵŶŝǀĞƌƐĂů�ƌŽďŽƚƐ͘ 

n ^ĂŶďŽƚ��ůĨ��ŽƵƌƐĞƐ͗�EŽƚ�ŽīĞƌĞĚ�ĂŶǇǁŚĞƌĞ�ĞůƐĞ͕�ƐƚƵĚĞŶƚƐ�ǁŝůů�ůĞĂƌŶ�ŚĂŶĚƐ�
ŽŶ�ƚŽ�ŵĂŬĞ��ƉƉƐ�ĨŽƌ��ŶĚƌŽŝĚ�dĂďůĞƚƐ��ĂŶĚ�ĨŽƌ�^ĂŶďŽƚ��ůĨ�ƌŽďŽƚ�ƵƐŝŶŐ��ŶͲ

ĚƌŽŝĚ�^ƚƵĚŝŽ͘ 

n �tŽƌŬƐŚŽƉƐ͘��KǀĞƌ�Ϯϱ�ĚŝīĞƌĞŶƚ�ǁŽƌŬƐŚŽƉƐ�ŝŶ�ƌŽďŽƟĐƐ�ĂŶĚ�ĐŽĚŝŶŐ�ǁŽƌŬͲ

ƐŚŽƉƐ�ĨŽƌ�ƐĐŚŽŽů�ĂŶĚ�ƚĞĂĐŚĞƌƐ͘ 

n 'ƌĞĂƚ�&ůĞǆŝďŝůŝƚǇ͘��tĞ�ǁŽƌŬ�ǁŝƚŚ�ƉĂƌĞŶƚƐ�ĂŶĚ�ƚĞĂĐŚĞƌƐ�ƚŽ�Įƚ�ƚŚĞŝƌ ůŝĨĞ-ƐƚǇůĞ�

ĂŶĚ�ƐĐŚĞĚƵůĞ͘��/Ĩ�Ă�ƐƚƵĚĞŶƚ ŵŝƐƐĞƐ�Ă�ĐůĂƐƐ͕�ǁĞ�ǁŝůů�ŽƌŐĂŶŝǌĞ�Ă�ĐĂƚĐŚ�ƵƉ�ĐůĂƐƐ�

Ăƚ�ŶŽ�ĞǆƚƌĂ�ĐŽƐƚ͘� 

n �ŽŶƟŶƵŽƵƐ�/ŶŶŽǀĂƟŽŶ͘��>ĞĂĚŝŶŐ�ĞĚŐĞ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ͘��tĞ�ƉƌŝĚĞ�ŽƵƌƐĞůǀĞƐ�
ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĐŽŶƟŶƵŽƵƐ�ŝŶŶŽǀĂƟŽŶ�ŽĨ�ŽƵƌ�ƵŶŝƋƵĞ�ůĂďƐ͘ 

� 
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6WXGHQWV�ZLOO�OHDUQ�WKH�EDVLFV�RI�
SURJUDPPLQJ� XVLQJ� 6FUDWFK�
LQFOXGLQJ� LQWURGXFWLRQ� RI�

YDULDEOHV�� FRQGLWLRQDO� VWDWHPHQWV� DQG� LWHUDWLYH� ORRSV�� 2XU�
OHVVRQV�DUH�GHVLJQHG�WR�FKDOOHQJH�VWXGHQWV�WR�WKLQN�FUHDWLYHO\�
DQG�WR�TXLFNO\�GHYHORS�WKHLU�ORJLFDO�VNLOOV��� 

3UH-UHTXLVLWH��6WXGHQWV�PXVW�EH�DEOH�WR�W\SH���ZRUGV�SHU�
PLQXWH�DQG�EH�DEOH�WR�XVH�WKH�PRXVH� 
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5*-�����,QWUR�WR�&RGLQJ 7KLV�FRXUVH�LV�HVSHFLDOO\�
GHVLJQHG�IRU�\RXQJ�FRGHUV�
PDNLQJ�WKH�WUDQVLWLRQ�IURP�EORFNV�

W\SH�FRGLQJ�WR�VFULSWV�W\SH�FRGLQJ�XVLQJ�3\WKRQ��2XU�OHVVRQV�
DUH�GHVLJQHG�IRU�VWXGHQWV�WR�OHDUQ�IXQGDPHQWDOV�FRGLQJ�ZKLOH�
EXLOGLQJ�FRQILGHQFH�LQ�WKHLU�DELOLWLHV�WR�WURXEOHVKRRW�DQG�ZRUN�
ZLWK�PRUH�FRPSOH[�FRGH� 

3UH-UHTXLVLWH��5*-����RU�PXVW�EH�DEOH�WR�GHPRQVWUDWH�
DGYDQFHG�NQRZOHGJH�RI�6FUDWFK 

5*-�����,QWUR�WR�3\WKRQ 

6WXGHQWV�ZLOO�EH�LQWURGXFHG�WR�
3\WKRQ�SURJUDPPLQJ�ODQJXDJH��
3\WKRQ�LV�D�KLJK-OHYHO�

SURJUDPPLQJ�ODQJXDJH�XVHG�LQ�PDQ\�XQLYHUVLWLHV�DQG�ZRUN�
LQVWLWXWLRQV��3\WKRQ�LV�SRZHUIXO�DQG�IDVW��\HW�IULHQGO\�DQG�HDV\�
WR�XQGHUVWDQG��6WXGHQWV�ZLOO�OHDUQ�WKH�IXQGDPHQWDOV�RI�FRGLQJ�
XVLQJ�3\WKRQ�7XUWOH�� 

3UH-UHTXLVLWH��5*-����RU�VXFFHVVIXO�HYDOXDWLRQ�WR�VWDUW�DW�
/HYHO�� 

5*-�����,QWUR�WR�3\WKRQ�–�
3UDFWLFDO 

� 

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKUHH�
67(0�VXEMHFWV��6RODU�6\VWHP���
%ULGJH�%XLOGLQJ�DQG�*UDYLW\��)RU�
HDFK�VXEMHFW��VWXGHQWV�ZLOO�FUHDWH�

SURJUDPV�LQ�3\WKRQ�WR�VLPXODWH�DQG�GHPRQVWUDWH�
XQGHUVWDQGLQJ��7KLV�FRXUVH�LV�EDVHG�RQ�WKH�PDWHULDO�
GHYHORSHG�LQ�RXU�67(0�&OXE� 

3UH-UHTXLVLWH��5*-��� 

 

5*-�����67(0���3\WKRQ�
7XUWOH 

6WXGHQWV�ZLOO�OHDUQ�VWHS�E\�VWHS�KRZ�WR�
GHYHORS�D�ZRUNLQJ��'�JDPH�IURP�
GHVLJQLQJ�FKDUDFWHUV��JDPH�UXOHV�DQG�

GHYHORSLQJ�PXOWLSOH�JDPH�OHYHOV��,Q�WKLV�FRXUVH�VWXGHQWV�ZLOO�EH�
LQWURGXFHG�WR�2EMHFW�2ULHQWHG�3URJUDPPLQJ�XVLQJ�3\WKRQ�3\JDPH��
*DPHV�DUH�KLJKO\�SRUWDEOH�FDSDEOH�WR�UXQ�RQ�QHDUO\�HYHU\�SODWIRUP�
DQG�RSHUDWLQJ�V\VWHP� 

3UH-UHTXLVLWH��5*-��� 

5*-�����,QWUR�WR�*DPH�
3URJUDPPLQJ�3\JDPH 

6WXGHQWV�ZLOO�GHYHORS�D�
PXOWL-OHYHO�JDPH�XVLQJ�

3\JDPH�XVLQJ�2EMHFW�2ULHQWHG�3URJUDPPLQJ�
LQWHJUDWLQJ�DOO�WKH�FRQFHSWV�OHDUQHG�LQ�5*-��� 

3UH-UHTXLVLWH��5*-��� 

5*-�����$GYDQFHG�
*DPH�3URJUDPPLQJ�
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6WXGHQWV�ZLOO�OHDUQ�FRGLQJ�LQ�&�ZLWK�
$UGXLQR�8QR�:L-)L�%RDUG�ZRUNLQJ�ZLWK�

GLJLWDO�LQWHUIDFHV�WR�FRQWURO�GLIIHUHQW�DUUD\V�RI�/('V�YLUWXDOO\�XVLQJ�
7LQNHU&DG��0RUHRYHU��VWXGHQWV�ZLOO�OHDUQ�EDVLF�FRQFHSWV�RI�
(OHFWURQLFV�DQG�(OHFWULFLW\�WKURXJK�H[SHULPHQWDWLRQ�DQG�KDQGV-RQ�
DFWLYLWLHV�LQFOXGLQJ�EXLOGLQJ�RI�FLUFXLWV�RQ�EUHDGERDUGV� 

3UH-UHTXLVLWH��/HYHO���FRXUVHV 

5*-�����,QWUR�WR�$UGXLQR 

:RUNLQJ�ZLWK�VLPXODWRUV�LV�
D�IXQGDPHQWDO�VNLOO�UHTXLUHG�
LQ�(QJLQHHULQJ�WR�GHYHORS�

WURXEOHVKRRWLQJ�DQG�FROODERUDWLRQ�VNLOOV��0RUHRYHU�VLPXODWRUV�
KHOS�VWXGHQWV�GHYHORS�GLVFLSOLQH�WR�FRQGXFW�WHVWV�SULRU�WR�
SURWRW\SLQJ��:H�VHOHFWHG�7LQNHU&DG�IRU�WKLV�SXUSRVH��,Q�
DGGLWLRQ�FDQ�FRQWLQXH�SUDFWLFLQJ�DW�KRPH�DV�WKH\�ZLOO�KDYH�
WKHLU�RZQ�DFFRXQWV�� 

3UH-UHTXLVLWH��5*-��� 

5*-�����$UGXLQR�$GYDQFHG 

,Q�WKLV�FRXUVH��VWXGHQWV�ZLOO�OHDUQ�
DERXW�WKH�IXQGDPHQWDOV�RI�

&RPSXWHU�9LVLRQ�XVLQJ�3\WKRQ�2SHQ&9��7KLV�FRXUVH�LV�
GHVLJQHG�WR�SUHSDUH�VWXGHQWV�IRU�PRUH�GLIILFXOW�DQG�FRQFHSWV�LQ�
URERWLFV�DQG�PDFKLQH�OHDUQLQJ� 

3UH-UHTXLVLWH��5*-��� 

5*-�����,QWUR�WR�&RP�
SXWHU�9LVLRQ 

7KLV�FRXUVH�WHDFKHV�
VWXGHQWV�SUDFWLFDO�
DSSOLFDWLRQV�RI�FRPSXWHU�
YLVLRQ�LQ�URERWLFV�DQG�

PRELOH�DSSOLFDWLRQV�VXFK�DV�45�FRGH�UHFRJQLWLRQ��2&5�
UHFRJQLWLRQ��/DVW�SDUW�RI�WKH�FRXUVH�IRFXVHV�RQ�LQWHJUDWLRQ�
ZLWK�WKH�DSSOLFDWLRQ�RI�$,�WR�SOD\�FKHFNHUV� 

3UH-UHTXLVLWH��5*-��� 

5*-�����$GYDQFHG�&RP�
SXWHU�9LVLRQ�3DUW�, 

,Q�WKLV�FRXUVH�VWXGHQWV�OHDUQ�KRZ�
WR�DSSO\�DGYDQFH�DOJRULWKPV�XVLQJ�

2SHQ&9�IRU�LPDJH�SURFHVVLQJ�LQFOXGLQJ�VKDSH�GHWHFWLRQ�DQG�
REMHFW�GHWHFWLRQ� 

3UH-UHTXLVLWH��5*-��� 

5*-�����,QWHUPHGLDWH�
&RPSXWHU�9LVLRQ 

7KLV�FRXUVH�WHDFKHV�
VWXGHQWV�SUDFWLFDO�
DSSOLFDWLRQV�RI�

FRPSXWHU�YLVLRQ�LQ�URERWLFV�DQG�PRELOH�DSSOLFDWLRQV�VXFK�
DV�45�FRGH�UHFRJQLWLRQ��2&5�UHFRJQLWLRQ��/DVW�SDUW�RI�
WKH�FRXUVH�IRFXVHV�RQ�LQWHJUDWLRQ�ZLWK�WKH�DSSOLFDWLRQ�RI�
$,�WR�SOD\�FKHFNHUV�� 

3UH-UHTXLVLWH��5*-��� 

5*-�����$GYDQFHG�&RPSXW�
HU�9LVLRQ�3DUW�,, 
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6WXGHQWV�ZLOO�OHDUQ�&���&�6KDUS��
XVLQJ�9LVXDO�6WXGLR����6WXGHQWV�ZLOO�
OHDUQ�9LVXDO�6WXGLR�ZLWK�&����WKH\�ZLOO�
ZULWH�FRGH�DQG�OHDUQ�DERXW�YDULDEOHV��

/RRSV��&RQGLWLRQDO�6WDWHPHQWV��KRZ�WR�XVH�FODVVHV��7KH\�ZLOO�
OHDUQ�KRZ�WR�WURXEOHVKRRW�LQ�&���WKH\�ZLOO�KDYH�WR�ZULWH�WKHLU�RZQ�
FRGH�DQG�PHWKRGV�WR�FRPSOHWH�FKDOOHQJHV� 

3UH-UHTXLVLWH��/HYHO���FRXUVHV 

5*-�����$GYDQFHG�
&RGLQJ�&� 

6WXGHQWV�ZLOO�OHDUQ�DGYDQFHG�
SURJUDPPLQJ�WHFKQLTXHV�XVLQJ�
9LVXDO�6WXGLR�XVLQJ��&���
6WXGHQWV�DW�WKLV�OHYHO�ZLOO�EH�

ZRUNLQJ�LQGHSHQGHQWO\�RQ�SURMHFWV���&UHDWLQJ�)RUPV��
'UDZLQJ�6KDSHV�DQG�%LQJR�$33��WKH\�ZLOO�KDYH�WR�DGG�DQG�
VXSSRUWHG�E\�WKH�LQVWUXFWRU� 

3UH-UHTXLVLWH��5*-��� 

5*-�����$GYDQFHG�
&RGLQJ�&��3DUW�,, 

6WXGHQWV�ZLOO�OHDUQ�WKH�IRXQGDWLRQV�RI�
DUWLILFLDO�LQWHOOLJHQFH�E\�GHYHORSLQJ�D�
FKHVV�JDPH�$,��7KH�FRXUVH�VWDUWV�ZLWK�
XQGHUVWDQGLQJ�WKH�IXQGDPHQWDO�RI�FKHVV�

JDPH��IROORZHG�D�VWHS�E\�VWHS�DSSURDFK�WR�EXLOGLQJ�$,�FRGH�XVLQJ�
3\WKRQ�7NLQWHU� 

3UH-UHTXLVLWH��/HYHO���FRXUVHV 

5*-�����,QWUR�WR�$,�-�
&KHVV�0DVWHU 

,Q�WKLV�FRXUVH��VWXGHQWV�ZLOO�OHDUQ�
IXQGDPHQWDOV�RI�6HOI�'ULYLQJ�FDUV�
XVLQJ�3\WKRQ�2SHQ&9�IURP�

GHWHFWLQJ�FDUV��WUDIILF�OLJKWV�DQG�ODQH�GHWHFWLRQ� 

 

3UH-UHTXLVLWH��/HYHO���FRXUVHV��5*-����3UHIHUUHG� 

5*-�����,QWUR�WR�6HOI�
'ULYLQJ�&DU 

 

6WXGHQWV�ZLOO�OHDUQ�IXQGDPHQWDOV�RI�
-DYD��W\SH�RI�YDULDEOHV��VWDWHPHQWV�
DQG�RSHUDWRUV��DUUD\V��PHWKRGV��DQG�

FRQWURO�VWUXFWXUHV�� 

3UH-UHTXLVLWH��/HYHO���FRXUVHV 

5*-����$GYDQFHG�
&RGLQJ��-DYD 

7KLV�FRXUVH�ZLOO�H[SDQG�2EMHFW-
RULHQWHG�SURJUDPPLQJ�6\VWHP�
�223V��FRQFHSWV��:H�ZLOO�FRYHU�
HDFK�DQG�HYHU\�IHDWXUH�RI�223V�LQ�

GHWDLO���$EVWUDFWLRQ��(QFDSVXODWLRQ��,QKHULWDQFH�DQG�
3RO\PRUSKLVPV��7KH�VHFWLRQ�IRU�,QSXW��2XWSXW�KDV�LQFOXGHG�
KHUH�WRR� 

3UH-UHTXLVLWH��5*-��� 

5*-�����$GYDQFHG�
&RGLQJ��$GYDQFHG�
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$QGURLG�6WXGLR�LV�D�SRZHUIXO�WRRO�
EDVHG�RQ�-DYD��6WXGHQWV�ZLOO�
OHDUQ�KRZ�WR�ZRUN�ZLWK�$3,�
�$SSOLFDWLRQ�3URJUDPPLQJ�

,QWHUIDFHV���3URMHFW�6WUXFWXUH��
JUDGOH��OLEUDULHV��PHWKRGV��RQ&UHDWH���PHWKRG��0DLQ$FWLYLW\�DQG��
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