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OFFICE OF THE SUPERINTENDENT 
 
 
November 22, 2022 
 
 
The Honorable Ronald D. Kouchi, President  
and Members of the Senate 
State Capitol, Room 409 
Honolulu, Hawaii 96813 
 
The Honorable Scott K. Saiki, Speaker 
and Members of the House of Representatives  
State Capitol, Room 431 
Honolulu, Hawaii 96813 
 
Dear President Kouchi, Speaker Saiki, and Members of the Legislature:  
 
For your information and consideration, I am transmitting a copy of the annual report, Computer 
Science Courses and Computer Science Content, pursuant to Act 158, Session Laws of Hawaii 
2021.  In accordance with Section 93-16, Hawaii Revised Statutes, I am also informing you that the 
report may be viewed electronically at: 
http://www.hawaiipublicschools.org/VisionForSuccess/SchoolDataAndReports/StateReports/Pages
/Legislative-reports.aspx. 
 
Sincerely, 
 
 
 
Keith T. Hayashi 
Superintendent 
 
KTH:bt 
Enclosure 
 
c: Legislative Reference Bureau 
 Hawaii State Public Library System 
 University of Hawaii 
 Office of Curriculum and Instructional Design

DEPT. COMM. NO. 99
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Education to annually report on the computer science courses and computer science 
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�EOP�KB��=>HAO

7DEOH�� $FW�����/HJLVODWLYH�5HTXLUHPHQWV�E\�6FKRRO <HDU�DQG�6FKRRO�7\SH««««««««««««««««««�

7DEOH�� 6FKRROV�2IIHULQJ�&6�&RXUVHV�E\�6FKRRO�7\SH ������������������������������������������������������������������������������������������

7DEOH�� 6WXGHQW�(QUROOPHQW�E\�&6�&RXUVH�&RGH������ ��������������������������������������������������������������������������������������������

7DEOH�� *HQGHU�RI�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV ��������������������������������������������������������������������������������������������

7DEOH�� 5DFH�(WKQLFLW\�RI�6WXGHQWV�(QUROOHG�LQ�&6 &RXUVHV����������������������������������������������������������������������������������

7DEOH�� 6SHFLDO�(GXFDWLRQ�RI�6WXGHQWV�(QUROOHG�LQ &6�&RXUVHV�����������������������������������������������������������������������������

7DEOH�� (QJOLVK�/DQJXDJH�/HDUQHU�RI�6WXGHQWV�(QUROOHG LQ�&6�&RXUVHV���������������������������������������������������������������

7DEOH�� )UHH�DQG�5HGXFHG�/XQFK�RI�6WXGHQWV�(QUROOHG LQ�&6�&RXUVHV�����������������������������������������������������������������

7DEOH�� *UDGH�/HYHO�RI�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV �������������������������������������������������������������������������������������

7DEOH��� *HQGHU�RI�$OO�,QVWUXFWRUV�DQG�&6�,QVWUXFWRUV ������������������������������������������������������������������������������������������

7DEOH��� 5DFH�(WKQLFLW\�RI�$OO�,QVWUXFWRUV�DQG�&6 ,QVWUXFWRUV���������������������������������������������������������������������������������

7DEOH��� 'HJUHH�&HUWLILFDWLRQ�RI�$OO�,QVWUXFWRUV�DQG &6�,QVWUXFWRUV������������������������������������������������������������������������
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�ALKNP��=?GCNKQJ@

2Q -XO\ �� ����� WKH OHJLVODWXUH RI WKH VWDWH RI +DZDL
L HQDFWHG $FW ��� �6%����� 7KH SXUSRVH RI $FW ��� ZDV ³WR
LPSURYH GLJLWDO OLWHUDF\ WKURXJKRXW WKH 6WDWH E\ IXUWKHU LQFUHDVLQJ FRPSXWHU VFLHQFH HGXFDWLRQ RIIHULQJV DW SXEOLF
VFKRROV´ �S� ��� 7KH $FW JRHV RQ WR VSHFLI\ PXOWLSOH UHTXLUHPHQWV IRU WKH +DZDL
L 6WDWH 'HSDUWPHQW RI (GXFDWLRQ
�+,'2(�� 7KHVH UHTXLUHPHQWV QHHG WR EH DFKLHYHG LQ RUGHU WR PRYH WKH 6WDWH WRZDUG WKH JRDO RI LPSURYLQJ GLJLWDO
OLWHUDF\�DQG�LQFUHDVLQJ�&RPSXWHU�6FLHQFH��&6��HGXFDWLRQ�RIIHULQJV�

7KH UHTXLUHPHQWV VSHFLILHG LQ $FW ��� DUH GLVWULEXWHG RYHU D WKUHH�\HDU SHULRG� $V VXPPDUL]HG LQ 7DEOH �� WKH ILUVW
UHTXLUHPHQW VWDWHV WKDW DW OHDVW RQH SXEOLF HOHPHQWDU\ VFKRRO DQG RQH SXEOLF PLGGOH RU LQWHUPHGLDWH VFKRRO LQ HDFK
FRPSOH[ DUHD VKDOO RIIHU &6 FRXUVHV RU FRQWHQW EHJLQQLQJ ZLWK WKH ���� � ���� VFKRRO \HDU� 7KH VHFRQG UHTXLUHPHQW
VWDWHV WKDW QR OHVV WKDQ ILIW\ SHUFHQW RI WKH SXEOLF HOHPHQWDU\ VFKRROV DQG QR OHVV WKDQ ILIW\ SHUFHQW RI WKH SXEOLF
PLGGOH DQG LQWHUPHGLDWH VFKRROV LQ HDFK FRPSOH[ DUHD VKDOO RIIHU &6 FRXUVHV RU FRQWHQW EHJLQQLQJ ZLWK WKH ���� �
���� VFKRRO \HDU� 7KH WKLUG UHTXLUHPHQW VWDWHV DOO SXEOLF HOHPHQWDU\� PLGGOH� DQG LQWHUPHGLDWH VFKRROV VKDOO RIIHU &6
FRXUVHV�RU�FRQWHQW�

7DEOH��

$FW�����/HJLVODWLYH�5HTXLUHPHQWV�E\�6FKRRO�<HDU�DQG�6FKRRO�7\SH

6FKRRO�7\SH ����������� ����������� �����������

(OHPHQWDU\ ��� ����� ����

0LGGOH���,QWHUPHGLDWH ��� ����� ����

7R WUDFN SURJUHVV WRZDUGV WKHVH JRDOV� WKH VXSHULQWHQGHQW LV UHTXLUHG WR VXEPLW DQQXDO SURJUHVV UHSRUWV WR WKH ERDUG
DQG OHJLVODWXUH� 7KH DQQXDO SURJUHVV UHSRUWV VKRXOG FRQWDLQ LQIRUPDWLRQ DERXW &6 FRXUVHV DQG FRQWHQW RIIHUHG DW
VFKRROV LQ HDFK FRPSOH[ DUHD GXULQJ WKH SUHYLRXV VFKRRO \HDU� 7KLV GRFXPHQW LV WKH ILUVW RI WKH $FW ��� OHJLVODWLYH
UHSRUWV��,W�UHSRUWV�&6�FRXUVHV�DQG�FRQWHQW�RIIHUHG�DW�VFKRROV�LQ�HDFK�FRPSOH[�DUHD�IRU�WKH�������������VFKRRO�\HDU�

�ALKNP��KJPAJP

7KH FRQWHQW RI WKLV UHSRUW ZDV VSHFLILHG LQ WKH ODQJXDJH RI $FW ���� 3XUVXDQW WR $FW ���� WKH UHSRUW LV GLYLGHG LQWR IRXU
VHFWLRQV� �� &6 &RXUVHV� �� &6 &RXUVH &RQWHQW� �� &6 &RXUVH (QUROOPHQW� DQG �� &6 &RXUVH ,QVWUXFWRUV� :LWKLQ WKH
&6 &RXUVHV VHFWLRQ� WKH UHSRUW OLVWV WKH QDPHV DQG FRXUVH FRGHV RI DOO &6 FRXUVHV RIIHUHG DW +,'2( SXEOLF VFKRROV�
7KH VHFWLRQ RQ &6 &RXUVH &RQWHQW SURYLGHV DQ RYHUYLHZ RI WKH FRQFHSWV DQG SUDFWLFHV FRYHUHG LQ +,'2(¶V &6
FRXUVHV� 7KH VHFWLRQ RQ &6 &RXUVH (QUROOPHQW UHSRUWV WKH QXPEHUV DQG SHUFHQWDJHV RI VWXGHQWV HQUROOHG LQ +,'2(
&6 FRXUVHV� 7KLV LQIRUPDWLRQ LV IXUWKHU GLVDJJUHJDWHG E\ JHQGHU� UDFH DQG HWKQLFLW\� VSHFLDO HGXFDWLRQ VWDWXV� (QJOLVK
ODQJXDJH OHDUQHU �(//� VWDWXV� HOLJLELOLW\ IRU IUHH RU UHGXFHG OXQFK VWDWXV� DQG JUDGH OHYHO� 7KH IRXUWK DQG ILQDO VHFWLRQ
RI WKH UHSRUW IRFXVHV RQ &6 &RXUVH ,QVWUXFWRUV� 7KLV VHFWLRQ LQFOXGHV WKH QXPEHU RI &6 LQVWUXFWRUV ZLWKLQ +,'2( DQG
GLVDJJUHJDWHV�WKDW�VXESRSXODWLRQ�E\�JHQGHU��UDFH�DQG�HWKQLFLW\��DV�ZHOO�DV�KLJKHVW�DFDGHPLF�GHJUHH�HDUQHG�
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�ALKNP��=P=

%HFDXVH WKH DQQXDO UHSRUW ZDV GXH -XQH ��� ����� DQG QHHGHG WR EH DSSURYHG E\ VWDNHKROGHUV EHIRUH SXEOLFDWLRQ
DQG GLVWULEXWLRQ� LW ZDV EDVHG RQ GDWD IURP WKH WKLUG TXDUWHU �4�� RI WKH ���� � ���� VFKRRO \HDU� 7KLV LV LPSRUWDQW WR
QRWH EHFDXVH VXEVHTXHQW SXEOLFDWLRQV �H�J�� UHSRUWV� GDVKERDUGV� PD\ UHO\ RQ GDWD IURP GLIIHUHQW SRLQWV LQ WLPH DQG�
WKHUHIRUH� VKRZ VOLJKWO\ GLIIHUHQW UHVXOWV� ,Q WHUPV RI WKH GDWD VRXUFHV XVHG WR FUHDWH WKLV UHSRUW� DOO FRXUVH DQG
VWXGHQW HQUROOPHQW GDWD ZHUH SURYLGHG E\ +,'2(¶V 'DWD 4XDOLW\ 7HDP� 'DWD DERXW LQVWUXFWRUV ZHUH SURYLGHG E\
+,'2(¶V�7DOHQW�0DQDJHPHQW�2IILFH�

�ALKNP��?KLA�=J@��EIEP=PEKJO

%HFDXVH WKLV LV WKH ILUVW $FW ��� OHJLVODWLYH UHSRUW� LW SURYLGHV EDVHOLQH LQIRUPDWLRQ RQO\� ,W GRHV QRW SURYLGH
\HDU�RYHU�\HDU FRPSDULVRQV �L�H�� ³WUHQG GDWD´� LQ WKH IRXU PDLQ VHFWLRQV �&6 &RXUVHV� &6 &RXUVH &RQWHQW� &6
&RXUVH (QUROOPHQW� &6 &RXUVH ,QVWUXFWRUV�� ,PSRUWDQWO\� WKH EDVHOLQH GDWD HVWDEOLVKHG WKURXJK WKLV UHSRUW ZLOO HQDEOH
IXWXUH UHSRUWV WR VKRZFDVH \HDU�RYHU�\HDU FRPSDULVRQV DQG SRWHQWLDO SURJUHVV DV LW SHUWDLQV WR &6 HGXFDWLRQ ZLWKLQ
+,'2(� 7KDW VWDWHG� WKLV LV D QHZ LQLWLDWLYH� WKHUHIRUH WKHUH PD\ EH VXEVWDQWLDO FKDQJHV LQ WKH GHILQLWLRQV DQG
FODVVLILFDWLRQV XVHG E\ +,'2( WR WUDFN &6 FRXUVHV� &6 FRXUVH HQUROOPHQW� DQG &6 FRXUVH LQVWUXFWRUV� )RU WKLV
UHDVRQ� LW LV LPSRUWDQW IRU UHDGHUV WR LQWHUSUHW WKLV UHSRUW¶V EDVHOLQH GDWD DQG DQ\ IXWXUH \HDU�RYHU�\HDU FRPSDULVRQV
ZLWK�FDXWLRQ�

)LQDOO\� OLNH DQ\ HIIRUW WR TXDQWLI\ WHDFKLQJ DQG OHDUQLQJ� WKHUH
DUH LQKHUHQW OLPLWDWLRQV WR WKH GDWD XVHG WR FDSWXUH DQG
UHSUHVHQW WKH HGXFDWLRQDO SURFHVV� :KLOH KHOSIXO IRU REWDLQLQJ D
KLJK OHYHO RYHUYLHZ RI WKH FXUUHQW VWDWH RI &6 HGXFDWLRQ LQ
+DZDL
L¶V SXEOLF VFKRROV� WKH QXPEHUV UHSRUWHG KHUHLQ RQO\
UHSUHVHQW D SDUWLDO� SRLQW�LQ�WLPH VQDSVKRW RI WKH ULFK DQG
FRPSOH[ UHDOLWLHV XQGHUZD\ WR SURPRWH &6 HGXFDWLRQ ZLWKLQ
+,'2(� 7R FRPSOHPHQW WKH UHSRUW¶V TXDQWLWDWLYH DSSURDFK� DOO
�� FRPSOH[ DUHDV ZHUH LQYLWHG WR VXEPLW WZR�SDUDJUDSK
VXPPDULHV RI WKHLU &6 OHDUQLQJ DFWLYLWLHV WR GRFXPHQW WKHLU
&6�UHODWHG HIIRUWV DQG LQLWLDWLYHV� 7KHVH RSWLRQDO FRPSOH[ DUHD
VXPPDULHV�DUH�DYDLODEOH�LQ $SSHQGL[�&�

����KQNOAO

:KDW LV D &6 FRXUVH" 7R DQVZHU WKLV TXHVWLRQ� RQH PXVW ILUVW DGRSW D GHILQLWLRQ RI &6� 7KH GHILQLWLRQ XVHG E\ +,'2(
SXEOLF VFKRROV DOLJQV ZLWK WKH .��� &RPSXWHU 6FLHQFH )UDPHZRUN DQG LV GRFXPHQWHG LQ WKH +,'2( .��� &6�
*XLGDQFH�'RFXPHQW���&6�LV�GHILQHG�DV�WKH�IROORZLQJ�

� 7KH +,'2( .��� &6� *XLGDQFH 'RFXPHQW UHSUHVHQWV DQ RQJRLQJ FROODERUDWLRQ EHWZHHQ WKH ��2IILFH RI &XUULFXOXP DQG
,QVWUXFWLRQDO�'HVLJQ¶V�&RPSXWHU�6FLHQFH�/HDUQLQJ�7HDP�DQG�FRPSOH[�DUHD�&6�WHDPV�
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³7KH VWXG\ RI FRPSXWHUV DQG DOJRULWKPV� LQFOXGLQJ WKHLU SULQFLSOHV� WKHLU KDUGZDUH DQG VRIWZDUH
GHVLJQV� WKHLU LPSOHPHQWDWLRQ� DQG WKHLU LPSDFW RQ VRFLHW\� /HDUQLQJ FRPSXWHU VFLHQFH PHDQV
OHDUQLQJ�KRZ�WR�FUHDWH�QHZ�WHFKQRORJLHV��UDWKHU�WKDQ�VLPSO\�XVLQJ�WKHP´��7XFNHU�HW�DO���������S�����

:LWK WKLV GHILQLWLRQ LQ PLQG� +,'2( KDV GHILQHG ZKDW FRQVWLWXWHV D &6 FRXUVH� ,Q RUGHU IRU D SXEOLF VFKRRO FRXUVH WR
EH FRQVLGHUHG D &6 FRXUVH� LW PXVW PHHW WKUHH FULWHULD� 7KH ILUVW FULWHULRQ IRU EHLQJ D &6 FRXUVH LV WKDW VWXGHQWV PXVW
OHDUQ &6 GXULQJ WKH VFKRRO GD\� 7KH VHFRQG FULWHULRQ LV WKDW WKH FRXUVH�FRQWHQW PXVW LQFOXGH WLPH VSHQW FRYHULQJ WKH
ILYH FRUH FRQFHSWV DQG VHYHQ SUDFWLFHV VSHFLILHG LQ WKH .��� &6 )UDPHZRUN DQG &RPSXWHU 6FLHQFH 7HDFKHUV
$VVRFLDWLRQ¶V �&67$� &6 6WDQGDUGV� 7KH WKLUG FULWHULRQ IRU EHLQJ D &6 FRXUVH LV WKH FRXUVH PXVW SURYLGH D EURDG
UHSUHVHQWDWLRQ�RI�ZKDW�&6�LV�DQG�LW�PXVW�OHDG�WR�PRUH�VSHFLILF�FRXUVHV�FRQWHQW�ZLWKLQ�&6�OHDUQLQJ�SDWKZD\V�

8VLQJ WKHVH GHILQLWLRQV� WKHUH ZHUH �� &6 FRXUVHV ZLWK $XWKRUL]HG &RXUVHV DQG &RGH 1XPEHUV �$&&1��� $ FRPSOHWH
OLVW RI WKHVH FRXUVHV� LQFOXGLQJ WLWOHV DQG GHVFULSWLRQV� LV DYDLODEOH LQ $SSHQGL[ $� ,Q WKH ���� � ���� VFKRRO \HDU� ��
����� RI WKH DYDLODEOH �� &6 FRXUVHV ZHUH WDXJKW RQH RU PRUH WLPHV� 0RUH LQVLJKW LQWR WKH �� FRXUVHV ZDV UHYHDOHG
E\ H[DPLQLQJ WKH VFKRROV LQ ZKLFK WKH\ ZHUH WDXJKW� )RU H[DPSOH� RI WKH ���� +,'2( SXEOLF VFKRROV� ��� �����
RIIHUHG RQH RU PRUH RI WKH �� &6 FRXUVHV� 7KHVH QXPEHUV FDQ EH IXUWKHU GLVDJJUHJDWHG E\ HOHPHQWDU\� PLGGOH�
LQWHUPHGLDWH� DQG KLJK VFKRRO JUDGH EDQGV� $V VKRZQ LQ 7DEOH �� �� ����� RI +,'2(
V ��� HOHPHQWDU\ VFKRROV� ��
����� RI +,'2(
V �� PLGGOH � LQWHUPHGLDWH VFKRROV� DQG �� ������ RI +,'2(
V KLJK VFKRROV RIIHUHG RQH RU PRUH &6
FRXUVHV LQ WKH ���� � ���� VFKRRO \HDU� $GGLWLRQDOO\� RI WKH �� FRPER VFKRROV � WKRVH ZLWK FRPELQHG JUDGH EDQGV
�H�J�� /ƗQDދL +LJK DQG (OHPHQWDU\ 6FKRRO�� �� ����� RIIHUHG &6 FRXUVHV� )RU D FRPSOHWH OLVW RI +,'2( SXEOLF VFKRROV
DQG�WKH�QXPEHU�RI�&6�FRXUVHV�EHLQJ�WDXJKW�DW�HDFK�VFKRRO��VHH $SSHQGL[�%�

7DEOH��

6FKRROV�2IIHULQJ�&6�&RXUVHV�E\�6FKRRO�7\SH��������������

6FKRRO�7\SH 1XPEHU�RI�6FKRROV 6FKRROV�2IIHULQJ�&6�&RXUVHV
&RXQW����RI�6FKRROV�E\�6FKRRO�7\SH�

(OHPHQWDU\ ��� ��������

0LGGOH���,QWHUPHGLDWH �� ��������

+LJK �� ���������

&RPER �� ��������

7RWDO ��� ���������

� ([FOXGHV�FKDUWHU�VFKRROV
� )RU�PRUH�LQIRUPDWLRQ�DERXW�+,'2(¶V�&6�$&&1�FRXUVHV��VHH KWWSV���ELW�O\��4�4�S1
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)LJXUH��

3HUFHQW�RI�6FKRROV�2IIHULQJ�&6�&RXUVHV�E\�6FKRRO�7\SH

'HWHUPLQLQJ WKH QXPEHU RI VFKRROV RI HDFK W\SH DOORZHG +,'2( WR FDOFXODWH WKH QXPEHU RI FRPSOH[ DUHDV RIIHULQJ
&6 FRXUVHV� $W WKH WLPH RI WKLV UHSRUW� � ����� RI WKH ILIWHHQ FRPSOH[ DUHDV KDG RQH RU PRUH HOHPHQWDU\ VFKRROV
RIIHULQJ D &6 FRXUVH� ,Q DGGLWLRQ� �� ����� RI WKH ILIWHHQ FRPSOH[ DUHDV KDG RQH RU PRUH PLGGOH�LQWHUPHGLDWH VFKRROV
RIIHULQJ D &6 FRXUVH� $V VKRZQ LQ )LJXUH �� WKHVH QXPEHUV VXJJHVW RQ�WKH�JURXQG HIIRUWV WR LQFUHDVH &6 HGXFDWLRQ
RIIHULQJV�LQ�+DZDL
L�SXEOLF�VFKRROV�DUH�ZRUNLQJ�

)LJXUH��

3HUFHQW�RI�&RPSOH[�$UHDV�2IIHULQJ�&6�&RXUVHV�E\�6FKRRO�7\SH��������������
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����KQNOA��KJPAJP

&RXUVHV WKDW LQFOXGH &6 FRQWHQW ZHUH QRW SUHYLRXVO\ WUDFNHG E\ +,'2( IRU DQDO\VLV� +RZHYHU� WKH &67$ RIIHUV D
SURJUHVVLRQ RI .��� &6 VWDQGDUGV WKDW LQVWUXFWRUV PD\ LQWHJUDWH LQWR WKHLU RZQ FRXUVHV DV WKH\ VHH DV DSSURSULDWH� ,Q
VXP� WKLV SURJUHVVLRQ LV EDVHG RQ ILYH FRUH FRQFHSWV� &RPSXWLQJ 6\VWHPV� 1HWZRUNV DQG WKH ,QWHUQHW� 'DWD 	
$QDO\VLV� $OJRULWKPV DQG 3URJUDPPLQJ� DQG ,PSDFWV RI &RPSXWLQJ� 1HVWHG ZLWKLQ WKHVH FRUH FRQFHSWV DUH DQ
DGGLWLRQDO �� VXE�FRQFHSWV WKDW FRYHU ZLGH UDQJLQJ WRSLFV VXFK DV F\EHUVHFXULW\ DQG VDIHW\� ODZ� DQG HWKLFV� ,Q
DGGLWLRQ WR WKHVH FRUH FRQFHSWV DQG WKHLU VXEFRQFHSWV� WKH VWDQGDUGV DUH GHOLQHDWHG E\ IRXU OHYHOV� ZKLFK GHVFULEH
ZKDW FKLOGUHQ VKRXOG EH DEOH WR GR E\ WKH HQG RI VSHFLILF JUDGHV� 7KHVH OHYHOV LQFOXGH /HYHO �$ �$JHV � � ��� /HYHO
�% �$JHV � � ���� /HYHO � �$JHV �� � ���� DQG /HYHO �$ �$JHV �� � ���� )RU D GHWDLOHG FURVV�ZDON RI &6 FRUH FRQFHSWV
E\�OHYHO��UHDGHUV�DUH�GLUHFWHG�WR�UHDG�WKH�&67$¶V SURJUHVVLRQ�RI�.����&6�VWDQGDUGV�

����KQNOA��JNKHHIAJP

�KQNOAO

2I WKH WRWDO VWDWHZLGH VWXGHQW HQUROOPHQW ����������� ������� ����� VWXGHQWV ZHUH HQUROOHG LQ &6 FRXUVHV� 7KH WRWDO
QXPEHU RI XQLTXH VWXGHQWV WDNLQJ D &6 FRXUVH ZDV ������ ������ 2I WKH XQLTXH VWXGHQWV WDNLQJ D &6 FRXUVH� ������
����� ZHUH HOHPHQWDU\ VWXGHQWV� ����� ����� FDPH IURP PLGGOH�LQWHUPHGLDWH VFKRROV� DQG ����� ����� ZHUH IURP
KLJK�VFKRROV��/DVWO\��FRPER�VFKRROV�DFFRXQWHG�IRU����������RI�WKH�&6�HQUROOPHQW

� 1RWH��7RWDO�&6�HQUROOPHQW�LQFOXGHV�VWXGHQWV�HQUROOHG�LQ�PRUH�WKDQ�RQH�&6�FRXUVH��ZKLFK�LV�GLIIHUHQW�IURP�XQLTXH�&6�HQUROOPHQW�
� 6RXUFH� 6WDWHZLGH�3XEOLF�6FKRRO�2SHUDWLQJ�6WDWXV GDVKERDUG �GDWD�DV�RI�6<������4XDUWHU����
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https://public.tableau.com/app/profile/hidoe.dga/viz/StatewidePublicSchoolOperatingStatus/Percentage


7DEOH��

6WXGHQW�(QUROOPHQW�E\�&6�&RXUVH�&RGH��������������
�

&RXUVH�&RGH (QUROOPHQW &RXUVH�&RGH (QUROOPHQW

(&6���� ��� 7$8���� ��

(&6���� ��� 7,1���� ���

(&6���� ��� 7,1���� ��

(06���� ����� 7,1���� ��

(06���� ����� 7,1���� ���

(06���� ����� 7,1���� �

(06���� ����� 7,8���� ���

(06���� ����� 7,8���� ���

(06���� ����� 7,8���� ���

(06���� ����� 7,8���� ���

(06���� ��� 7,8���� ���

(;6���� ����� 7,8���� �

(;6���� ����� 7,8���� �

(;6���� ��� 70*���� �����

(;6���� ��� 70*���� ��

(;6���� ��� 70*���� �����

7$1���� �� 70*���� ���

7$1���� � =05���� �

7$1���� � =7*���� �

7$8���� ����� =7,���� �

7$8���� ��

� 7KLV OLVW RI &6 FRXUVHV LV H[SHFWHG WR FKDQJH LQ WKH IXWXUH DV QHZ &6 FRXUVHV DUH FUHDWHG DQG SDVW &6 FRXUVHV DUH QR ORQJHU
FODVVLILHG�RU�RIIHUHG�
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AJ@AN

$V VKRZQ LQ 7DEOH �� ������ ����� RI DOO +,'2( VWXGHQWV ZHUH LGHQWLILHG DV IHPDOH DQG ������ ����� ZHUH LGHQWLILHG
DV PDOH� 2I WKH WRWDO VWDWHZLGH IHPDOH VWXGHQW HQUROOPHQW� ����� ����� ZHUH HQUROOHG LQ D &6 FRXUVH� 2I WKH WRWDO
VWDWHZLGH PDOH VWXGHQW HQUROOPHQW� ������ ����� ZHUH HQUROOHG LQ D &6 FRXUVH� :LWKLQ +,'2(¶V &6 FRXUVHV� �����
����� RI WKH WRWDO XQLTXH VWXGHQWV �������� ZHUH IHPDOH DQG ������ ����� ZHUH PDOH� 7KHUH ZDV DQ DYHUDJH RI ���
�6'  ������� VWXGHQWV HQUROOHG LQ HDFK &6 FRXUVH RIIHUHG� ZLWK DQ DYHUDJH RI ��� �6'  ������� IHPDOHV DQG ���
�6'  ���������PDOHV�LQ�HDFK�FRXUVH�

7DEOH��

*HQGHU�RI�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV��������������

)HPDOHV
&RXQW����RI�5RZ�7RWDO�

0DOHV
&RXQW����RI�5RZ�7RWDO�

7RWDO
&RXQW����RI�$OO�6WXGHQWV�

$OO�6WXGHQWV ������������ ������������ ��������������

6WXGHQWV�(QUROOHG�LQ�&6
&RXUVHV ����������� ������������ ������������

�=?A��PDJE?EPU

2I WKH ������� VWXGHQWV HQUROOHG LQ +,'2(� ������ ����� LGHQWLILHG DV $VLDQ �H[FOXGLQJ )LOLSLQR�� ����� ���� ZHUH
%ODFN� ������ ����� ZHUH )LOLSLQR� ����� ���� ZHUH +LVSDQLF� ������ ����� ZHUH 1DWLYH +DZDLLDQ� ������ �����
ZHUH�3DFLILF�,VODQGHU���������������ZHUH�:KLWH��DQG������������LGHQWLILHG�DV�2WKHU�

7KHVH FRXQWV DQG SHUFHQWDJHV FDQ EH XVHG DV SRLQWV RI UHIHUHQFH IRU XQGHUVWDQGLQJ WKH UDFLDO DQG HWKQLF PDNH�XS
RI WKH VWXGHQWV HQUROOHG LQ &6 FRXUVHV� $V VKRZQ LQ )LJXUH �� ����� ����� RI +,'2(
V ������ $VLDQ VWXGHQWV ZHUH
HQUROOHG LQ DW OHDVW RQH &6 FRXUVH� 2I +,'2(
V ����� %ODFN VWXGHQWV� ��� ����� ZHUH HQUROOHG LQ DW OHDVW RQH &6
FRXUVH� 2I +,'2(
V ������ )LOLSLQR VWXGHQWV� ����� ����� ZHUH HQUROOHG LQ DW OHDVW RQH &6 FRXUVH� 2I +,'2(
V �����
+LVSDQLF VWXGHQWV� ��� ����� ZHUH HQUROOHG LQ DW OHDVW RQH &6 FRXUVH� 2I +,'2(
V ������ 1DWLYH +DZDLLDQ VWXGHQWV�
����� ����� ZHUH HQUROOHG LQ DW OHDVW RQH &6 FRXUVH� 2I +,'2(
V ������ 3DFLILF ,VODQGHU VWXGHQWV� ����� ����� ZHUH
HQUROOHG LQ DW OHDVW RQH &6 FRXUVH� 2I WKH ������ :KLWH VWXGHQWV� ����� ����� ZHUH HQUROOHG LQ DW OHDVW RQH &6
FRXUVH� 2I +,'2(
V ����� 2WKHU
VWXGHQWV� ZKLFK UHSUHVHQWHG 1DWLYH
$PHULFDQV DQG WKRVH KDYLQJ WZR RU
PRUH UDFHV�HWKQLFLWLHV� ��� �����
ZHUH HQUROOHG LQ DW OHDVW RQH &6
FRXUVH� )RU D GHWDLOHG EUHDNGRZQ RI
&6 FRXUVH HQUROOPHQW E\ UDFH DQG
HWKQLFLW\�VHH�7DEOH���
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7DEOH��

5DFH�(WKQLFLW\�RI�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV��������������

5DFH�(WKQLFLW\ $OO
6WXGHQWV

6WXGHQWV�(QUROOHG�LQ�&6

&RXQW ��RI
$OO�6WXGHQWV

��RI
&6�6WXGHQWV

��RI
5DFH�(WKQLFLW\

$VLDQ��([FOXGLQJ�)LOLSLQR� ������ ����� �� ��� ���

%ODFN ����� ��� �� �� ���

)LOLSLQR ������ ����� �� ��� ���

+LVSDQLF ����� ��� �� �� ���

1DWLYH�+DZDLLDQ ������ ����� �� ��� ���

3DFLILF�,VODQGHU ������ ����� �� ��� ���

:KLWH ������ ����� �� ��� ���

2WKHU ����� ��� �� �� ���

7RWDO ������� ������ ��� ���� ���

)LJXUH��

3HUFHQW�RI�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV�E\�5DFH�(WKQLFLW\��������������
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���LA?E=H��@Q?=PEKJ

,Q JHQHUDO� ������ ����� RI +,'2(
V ������� VWXGHQWV UHFHLYHG VSHFLDO HGXFDWLRQ� 2I WKH ������ VWXGHQWV UHFHLYLQJ
VSHFLDO HGXFDWLRQ� ����� ����� ZHUH HQUROOHG LQ RQH RU PRUH &6 FRXUVHV� :KLOH WKH WRWDO QXPEHU RI VWXGHQWV HQUROOHG
LQ &6 FRXUVHV ZDV ������� ����� ���� ZHUH GHVLJQDWHG DV UHFHLYLQJ VSHFLDO HGXFDWLRQ� :LWK DQ DYHUDJH RI ��� �6'
 ���������VWXGHQWV�HQUROOHG�LQ�HDFK�&6�FRXUVH��DERXW�����6'  ��������VWXGHQWV�ZHUH�LGHQWLILHG�DV�VSHFLDO HGXFDWLRQ�

7DEOH��

6SHFLDO�(GXFDWLRQ�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV��������������

63('
&RXQW����RI�5RZ�7RWDO�

1RQ�63('
&RXQW����RI�5RZ�7RWDO�

7RWDO
&RXQW����RI�$OO�6WXGHQWV�

$OO�6WXGHQWV ������������ ������������� ��������������

6WXGHQWV�(QUROOHG�LQ�&6
&RXUVHV ���������� ������������ ������������

�JCHEOD��=JCQ=CA��A=NJANO

,Q JHQHUDO� ������ ����� RI +,'2(
V ������� VWXGHQWV ZHUH GHVLJQDWHG DV (QJOLVK /DQJXDJH /HDUQHUV �(//�� 2I WKH
������ (// VWXGHQWV� ����� ����� ZHUH HQUROOHG LQ D &6 FRXUVH� 2I WKH WRWDO XQLTXH VWXGHQWV HQUROOHG LQ &6 FRXUVHV
��������� ����� ����� ZHUH GHVLJQDWHG DV (//V� *LYHQ WKH DYHUDJH RI ��� �6'  ������� VWXGHQWV HQUROOHG LQ HDFK
&6�FRXUVH��DERXW�����6'  ���������ZHUH�GHVLJQDWHG DV�(//V�

7DEOH��

(QJOLVK�/DQJXDJH�/HDUQHUV�(QUROOHG�LQ�&6�&RXUVHV��������������

(//
&RXQW����RI�5RZ�7RWDO�

1RQ�(//
&RXQW����RI�5RZ�7RWDO�

7RWDO
&RXQW����RI�$OO�6WXGHQWV�

$OO�6WXGHQWV ������������ ������������� ��������������

6WXGHQWV�(QUROOHG�LQ
&6�&RXUVHV ����������� ������������ ������������
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	NAA�=J@��A@Q?A@��QJ?D

,Q JHQHUDO� ������ ����� RI +,'2(
V WRWDO HQUROOPHQW RI ������� VWXGHQWV UHFHLYHG IUHH RU UHGXFHG OXQFK� 2I WKH WRWDO 
������ VWDWHZLGH VWXGHQW HQUROOPHQW UHFHLYLQJ IUHH RU UHGXFHG OXQFK� ������� ����� XQLTXH VWXGHQWV HQUROOHG LQ D &6 
FRXUVH UHFHLYHG IUHH RU UHGXFHG OXQFK� 2I WKH WRWDO XQLTXH VWXGHQWV HQUROOHG LQ &6 FRXUVHV ��������� ������ ����� 
UHFHLYHG IUHH RU UHGXFHG OXQFK� :LWK DQ DYHUDJH RI ��� VWXGHQWV HQUROOHG SHU &6 FRXUVH� DERXW ��3 �6'   ������� 
VWXGHQWV�UHFHLYHG�IUHH�RU�UHGXFHG�OXQFK�SHU�&6�FRXUVH�

7DEOH��

)UHH�DQG�5HGXFHG�/XQFK�RI�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV��������������

)UHH�5HGXFHG�/XQFK
&RXQW����RI�5RZ�7RWDO�

1RQ�)UHH�5HGXFHG�/XQFK
&RXQW����RI�5RZ�7RWDO�

7RWDO
&RXQW����RI�$OO�6WXGHQWV�

$OO�6WXGHQWV ������������ ������ ����� ��������������

6WXGHQWV�(QUROOHG�LQ
&6�&RXUVHV ������������ ������������ ������������


N=@A��ARAH

$V VKRZQ LQ 7DEOH �� &6 FRXUVHV DUH EHLQJ
RIIHUHG DW DOO JUDGH OHYHOV� $FURVV WKH JUDGHV�
*UDGH � KDG WKH PRVW VWXGHQWV WDNLQJ &6�
UHSUHVHQWLQJ ����� ����� RI DOO VWXGHQWV HQUROOHG
LQ &6 FRXUVHV� $W WKH HOHPHQWDU\ OHYHO� *UDGHV �
WKURXJK � HDFK KDG �� RI WKH WRWDO VWXGHQWV
HQUROOHG LQ &6 FRXUVHV� %RWK .LQGHUJDUWHQ DQG
*UDGH � UHSVHQWHG �� RI DOO VWXGHQWV HQUROOHG LQ
&6 FRXUVHV� $W WKH PLGGOH�LQWHUPHGLDWH VFKRRO
OHYHO� *UDGH � UHSUHVHQWHG ��� DQG *UDGH �
UHSUHVHQWHG �� RI DOO VWXGHQWV HQUROOHG LQ &6� $W
WKH KLJK VFKRRO OHYHO� *UDGH �� UHSUHVHQWHG ��
RI &6 HQUROOPHQW ZKLOH *UDGHV �� ��� DQG ��
UHSUHVHQWHG����HDFK�

� 1RWH� 7KLV GDWD LQFOXGHV WKH GHVLJQDWLRQ RI &RPPXQLW\ (OLJLELOLW\ 3URYLVLRQ �&(3� DW +,'2( SXEOLF VFKRROV LQ ZKLFK DOO VWXGHQWV
ZLWKLQ�D�&(3�VFKRRO�UHFHLYHG�IUHH�OXQFK�UHJDUGOHVV�RI�WKHLU�IUHH�RU�UHGXFHG�OXQFK�VWDWXV�
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7DEOH��

*UDGH�/HYHO�RI�6WXGHQWV�(QUROOHG�LQ�&6�&RXUVHV��������������

*UDGH�/HYHO� $OO�+,'2(�6WXGHQWV
&RXQW����RI�&ROXPQ�7RWDO�

8QLTXH�&6�6WXGHQWV
&RXQW����RI�&ROXPQ�7RWDO�

.LQGHUJDUWHQ ����������� ����������

*UDGH�� ����������� ����������

*UDGH�� ����������� ����������

*UDGH�� ����������� ����������

*UDGH�� ����������� ����������

*UDGH�� ����������� ����������

*UDGH�� ����������� �����������

*UDGH�� ���������� �����������

*UDGH�� ����������� ����������

*UDGH�� ����������� ��������

*UDGH��� ����������� ��������

*UDGH��� ����������� ��������

*UDGH��� ����������� ��������

7RWDO �������������� ������������

����KQNOA��JOPNQ?PKNO

&6 FRXUVHV ZRXOG QRW EH DYDLODEOH ZLWKRXW TXDOLILHG WHDFKHUV WR GHOLYHU LQVWUXFWLRQ� ,Q WRWDO� WKHUH ZHUH ������
LQVWUXFWRUV ZRUNLQJ LQ VFKRROV GXULQJ WKH ���� � ���� VFKRRO \HDU� ,Q WHUPV RI XQLTXH LQVWUXFWRUV� KRZHYHU� WKHUH ZHUH
����� EHFDXVH D QXPEHU RI WKHP DUH DIILOLDWHG ZLWK PRUH WKDQ RQH VFKRRO� 2I WKH ����� XQLTXH LQVWUXFWRUV ZRUNLQJ IRU
+,'2(�����������ZHUH�&6�LQVWUXFWRUV�


AJ@AN

$V VKRZQ LQ 7DEOH ��� ����� ����� RI +,'2(
V ����� XQLTXH LQVWUXFWRUV LGHQWLILHG DV IHPDOH DQG ����� �����
LGHQWLILHG DV PDOH� 2I WKH ��� &6 FRXUVH LQVWUXFWRUV� ��� ����� ZHUH IHPDOH DQG ��� ����� ZHUH PDOH� 0DMRULW\ RI
IHPDOH LQVWUXFWRUV ZLWK ��� ����� ZRUNHG DW WKH HOHPHQWDU\ VFKRRO OHYHO ZKLOH WKH PDMRULW\ RI PDOHV ZLWK �� �����
WDXJKW�DW�WKH�KLJK�VFKRRO�OHYHO�

� $�VLQJOH�VWXGHQW�ZLWK�D�QRQ�WUDGLWLRQDO�JUDGH�FRGH������ZDV�H[FOXGHG�IURP�WKLV�WDEOH�
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7DEOH���

*HQGHU�RI�$OO�,QVWUXFWRUV�DQG�&6�,QVWUXFWRUV��������������

)HPDOHV
&RXQW����RI�5RZ�7RWDO�

0DOHV
&RXQW����RI�5RZ�7RWDO�

7RWDO
&RXQW����RI�$OO�,QVWUXFWRUV�

$OO�,QVWUXFWRUV ����������� ����������� ������������

&6�&RXUVH�,QVWUXFWRUV ��������� ��������� ��������

�=?A��PDJE?EPU

2I +,'2(
V ����� XQLTXH LQVWUXFWRUV� ��� ���� LGHQWLILHG DV %ODFN� ��� ���� LGHQWLILHG DV &KLQHVH� ��� ����
LGHQWLILHG DV )LOLSLQR� ����� ����� LGHQWLILHG DV -DSDQHVH� ��� ���� LGHQWLILHG DV .RUHDQ� ��� ���� LGHQWLILHG DV
1DWLYH +DZDLLDQ� DQG �� ���� LGHQWLILHG DV 2WKHU $VLDQ� ,Q DGGLWLRQ� �� ���� LGHQWLILHG DV 2WKHU 3DFLILF ,VODQGHU� ���
���� LGHQWLILHG DV SDUW�+DZDLLDQ� ����� ����� LGHQWLILHG DV WZR RU PRUH UDFHV� ����� ����� ZHUH :KLWH� DQG ��� ����
LGHQWLILHG�RWKHU�FODVVLILFDWLRQV�

$V VKRZQ LQ 7DEOH ��� �� ����� RI +,'2(
V ��� %ODFN LQVWUXFWRUV WDXJKW D &6 FRXUVH� UHSUHVHQWLQJ �� RI DOO ��� &6
FRXUVH LQVWUXFWRUV� $V IRU +,'2(
V ��� &KLQHVH LQVWUXFWRUV� �� ����� ZHUH &6 FRXUVH LQVWUXFWRUV� UHSUHVHQWLQJ �� RI
DOO &6 FRXUVH LQVWUXFWRUV� 2XW RI +,'2(
V ��� )LOLSLQR LQVWUXFWRUV� ��� ����� ZHUH &6 FRXUVH LQVWUXFWRUV�
UHSUHVHQWLQJ ��� RI DOO &6 FRXUVH LQVWUXFWRUV� 2I +,'2(
V ����� -DSDQHVH LQVWUXFWRUV� ��� ����� ZHUH &6 FRXUVH
LQVWUXFWRUV� PDNLQJ WKHP WKH ODUJHVW JURXS DPRQJ DOO &6 FRXUVH LQVWUXFWRUV DW ���� 2I +,'2(
V ��� .RUHDQ
LQVWUXFWRUV� � ���� WDXJKW D &6 FRXUVH� UHSUHVHQWLQJ �� RI DOO &6 FRXUVH LQVWUXFWRUV� 2I +,'2(
V ��� 1DWLYH
+DZDLLDQ LQVWUXFWRUV� �� ���� ZHUH &6 FRXUVH
LQVWUXFWRUV� UHSUHVHQWLQJ �� RI DOO &6 FRXUVH
LQVWUXFWRUV� 2I +,'2(
V �� 2WKHU $VLDQ LQVWUXFWRUV�
� ����� WDXJKW D &6 FRXUVH� UHSUHVHQWLQJ �� RI DOO
&6 FRXUVH LQVWUXFWRUV� 2I +,'2(
V �� 2WKHU 3DFLILF
,VODQGHUV� RQO\ � ���� WDXJKW D &6 FRXUVH� 2I
+,'2(
V ��� 3DUW�+DZDLLDQ LQVWUXFWRUV� �� ����
WDXJKW D &6 FRXUVH� UHSUHVHQWLQJ �� RI DOO &6
FRXUVH LQVWUXFWRUV� 2I +,'2(
V ����� LQVWUXFWRUV
KDYLQJ WZR RU PRUH HWKQLFLWLHV� ��� ���� WDXJKW D
&6 FRXUVH� PDNLQJ WKLV JURXS ��� RI DOO &6 FRXUVH
LQVWUXFWRUV� 2I +,'2(
V ����� :KLWH LQVWUXFWRUV�
��� ���� WDXJKW D &6 FRXUVH� UHSUHVHQWLQJ ��� RI
DOO�&6�FRXUVH�LQVWUXFWRUV�
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7DEOH���

5DFH�(WKQLFLW\�RI�$OO�,QVWUXFWRUV�DQG�&6�,QVWUXFWRUV��������������

5DFH�(WKQLFLW\ $OO
,QVWUXFWRUV

&6�,QVWUXFWRUV

&RXQW ��RI�$OO
,QVWUXFWRUV

��RI�&6
,QVWUXFWRUV

��RI
5DFH�(WKQLFLW\

%ODFN�RU�$IULFDQ�$PHULFDQ ��� �� �� �� ���

&KLQHVH ��� �� �� �� ���

)LOLSLQR ��� ��� �� ��� ���

-DSDQHVH ����� ��� �� ��� ���

.RUHDQ ��� � �� �� ��

1DWLYH�+DZDLLDQ ��� �� �� �� ��

2WKHU�$VLDQ �� � �� �� ���

2WKHU�3DFLILF�,VODQGHU �� � �� �� ��

3DUW�+DZDLLDQ ��� �� �� �� ��

7ZR�RU�0RUH�5DFHV ����� ��� �� ��� ��

:KLWH ����� ��� �� ��� ��

2WKHU ��� � �� �� ��

7RWDO ����� ��� �� ���� ��

�ACNAA����LLHE?=>HA��ANPEBE?=PEKJ

2I� WKH� ������ XQLTXH� LQVWUXFWRUV� ZRUNLQJ� LQ� +,'2(�� ������ ������ KHOG� D�EDFKHORU¶V�GHJUHH�������� ������KHOG�D�
PDVWHU¶V�GHJUHH��DQG����������KHOG�D�GRFWRUDWH�GHJUHH��)XUWKHUPRUH��������������KHOG�D�FHUWLILFDWH�����������KHOG�D�
SURIHVVLRQDO�GLSORPD��DQG���������ZHUH�GHVLJQDWHG�DV�KDYLQJ�RWKHU�GHJUHHV�RU�FHUWLILFDWLRQV��$V�VKRZQ�LQ�7DEOH�����
WKHUH�ZHUH�����&6�FRXUVH�LQVWUXFWRUV�LQ�WKH�VFKRRO�\HDU��������������2I�WKHVH�����&6�FRXUVH�LQVWUXFWRUV������������
KHOG�D�EDFKHORU¶V�GHJUHH������������KHOG�D�PDVWHU¶V�GHJUHH��DQG��������KHOG�D�GRFWRUDWH�GHJUHH��$GGLWLRQDOO\������
������ LQVWUXFWRUV�SRVVHVV�D�FHUWLILFDWH�DQG����������KHOG�D�SURIHVVLRQDO�GLSORPD��6HH�)LJXUH���IRU�GHWDLOV�DERXW�WKH�
SHUFHQW�RI�&6�FRXUVH�LQVWUXFWRUV�E\�GHJUHH�FHUWLILFDWLRQ�
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7DEOH���

'HJUHH�&HUWLILFDWLRQ�RI�$OO�,QVWUXFWRUV�DQG�&6�,QVWUXFWRUV��������������

'HJUHH�&HUWLILFDWLRQ 8QLTXH�+,'2(�,QVWUXFWRUV
&RXQW����RI�&ROXPQ�7RWDO�

&6�,QVWUXFWRUV
&RXQW����RI�&ROXPQ�7RWDO�

%DFKHORU¶V ����������� ���������

0DVWHU¶V ����������� ���������

'RFWRUDWH �������� ������

&HUWLILFDWH ����������� ���������

3URIHVVLRQDO�'LSORPD �������� ��������

2WKHU ������� �

7RWDO ����� ���

)LJXUH��

3HUFHQW�RI�&6�,QVWUXFWRUV�E\�'HJUHH�&HUWLILFDWLRQ��������������
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�KJ?HQOEKJ

7KH SXUSRVH RI WKLV LQDXJXUDO SURJUHVV UHSRUW ZDV WR HVWDEOLVK EDVHOLQH LQIRUPDWLRQ WKDW FDQ EH XVHG WR GRFXPHQW
+,'2(¶V SURJUHVV WRZDUG WKH $FW ��� OHJLVODWLYH UHTXLUHPHQWV� 7KHVH OHJLVODWLYH UHTXLUHPHQWV DUH SDUW RI D ODUJHU
LQLWLDWLYH DLPHG DW LPSURYLQJ GLJLWDO OLWHUDF\ E\ LQFUHDVLQJ &6 HGXFDWLRQ RIIHULQJV� 7KLV UHSRUW XVHG GDWD IURP 4� RI WKH
���� � ���� VFKRRO \HDU WR SURYLGH D KLJK OHYHO RYHUYLHZ RI WKH VWDWH RI &6 HGXFDWLRQ� 7KLV ZDV GRQH E\ H[DPLQLQJ
IRXU�VSHFLILF�DUHDV��&6�&RXUVHV��&6�&RXUVH�&RQWHQW��&6�&RXUVH�(QUROOPHQW��DQG�&6�&RXUVH�,QVWUXFWRUV�

,Q JHQHUDO� WKH GDWD SUHVHQWHG KHUHLQ VXJJHVWV +,'2( LV RQ WUDFN WR PHHW RU H[FHHG LWV ILUVW OHJLVODWLYH UHTXLUHPHQW�
7KLV UHTXLUHPHQW VSHFLILHV WKDW DW OHDVW RQH SXEOLF HOHPHQWDU\ VFKRRO DQG RQH SXEOLF PLGGOH RU LQWHUPHGLDWH VFKRRO LQ
HDFK FRPSOH[ QHHGV WR RIIHU &6 FRXUVHV RU FRQWHQW EHJLQQLQJ ZLWK WKH ���� � ���� VFKRRO \HDU� $V GHVFULEHG HDUOLHU
LQ WKLV UHSRUW� DV RI 4� RI WKH ���� � ���� VFKRRO \HDU� � ����� RI WKH ILIWHHQ FRPSOH[ DUHDV KDG RQH RU PRUH
HOHPHQWDU\ VFKRROV RIIHULQJ D &6 FRXUVH DQG �� ����� RI WKH ILIWHHQ FRPSOH[ DUHDV KDG RQH RU PRUH
PLGGOH�LQWHUPHGLDWH VFKRROV RIIHULQJ D &6 FRXUVH� 7KLV LV LPSRUWDQW EDVHOLQH LQIRUPDWLRQ WR KHOS VWDNHKROGHUV
XQGHUVWDQG�WKH�FXUUHQW�VWDWH�RI�&6�HGXFDWLRQ�LQ�+,'2(�DQG�FKDUW�D�SDWK�IRUZDUG�

,Q FORVLQJ� LW LV LPSRUWDQW WR UHPLQG UHDGHUV WKDW UHSRUWV VXFK DV WKHVH FDQ RQO\ WHOO SDUW RI WKH VWRU\ XQIROGLQJ LQ
VFKRROV DURXQG WKH VWDWH� )RU WKLV UHDVRQ� UHDGHUV DUH KLJKO\ HQFRXUDJHG WR ORRN WKURXJK WKH QDUUDWLYH VXPPDULHV
SUHVHQWHG LQ $SSHQGL[ &� 7KHVH EULHI QDUUDWLYHV SURYLGH PRUH LQIRUPDWLRQ DERXW WKH QXDQFHG ZRUN KDSSHQLQJ ZLWKLQ
HDFK FRPSOH[ DUHD LQ WKH UHDOP RI &6� )LQDOO\� UHDGHUV DUH HQFRXUDJHG WR FKHFN WKH +,'2( &6 SURJUDP ZHEVLWH IRU
XSGDWHV�DQG�UHVRXUFHV�SHUWDLQLQJ�WR�&6��7KH�QH[W�YHUVLRQ�RI�WKLV�UHSRUW�LV�H[SHFWHG�WR�EH�SXEOLVKHG�LQ�-XQH������

�ABANAJ?AO

7XFNHU� $� ������� $ PRGHO FXUULFXOXP IRU .��� FRPSXWHU VFLHQFH� )LQDO UHSRUW RI WKH DFP .��� WDVN IRUFH FXUULFXOXP

FRPPLWWHH��$&0� KWWSV���GO�DFP�RUJ�GRL�SGI����������������

½»½½��JJQ=H��ALKNP�KJ��KILQPAN��?EAJ?A��KQNOAO�=J@��KJPAJP 19

https://www.hawaiipublicschools.org/TeachingAndLearning/StudentLearning/CSforHI/Pages/default.aspx
https://dl.acm.org/doi/pdf/10.1145/2593247


�LLAJ@ET��

�EOP�KB��HH�������K@AO�SEPD��KQNOA��=IAO�=J@��AO?NELPEKJOÄ

$&&1 7LWOH 'HVFULSWLRQ

(06���� ,QWURGXFWLRQ�WR
&RPSXWHU�/LWHUDF\

7KLV FRXUVH LV GHVLJQHG WR LQWURGXFH VWXGHQWV WR WKH IXQGDPHQWDO ��VW FHQWXU\ FRPSXWHU
OLWHUDF\ VNLOOV� 6WXGHQWV ZLOO OHDUQ DQG DSSO\ WKH EDVLF GLJLWDO WHFKQRORJLHV WR KHOS WKHP
DWWDLQ�*HQHUDO�/HDUQHU�2XWFRPH���LQ�WKHLU�YDULRXV�FRQWHQW�DUHD�FRXUVHV�

(;6���� ,QWURGXFWLRQ�WR
&RPSXWHU�6FLHQFH�$

7KLV FRXUVH LQWURGXFHV VWXGHQWV WR FRPSXWHU SURJUDPPLQJ FRQFHSWV DQG VNLOOV� $V PXFK
DV SRVVLEOH� WKHVH FRQFHSWV DQG VNLOOV ZLOO EH WDXJKW LQ OHDUQLQJ DFWLYLWLHV WKDW WDNH SODFH
LQ�SUREOHP�VROYLQJ�FRQWH[W�

(;6���� ,QWURGXFWLRQ�WR
&RPSXWHU�6FLHQFH�%

7KLV FRXUVH ZLOO FRYHU WKH PRUH DGYDQFHG FRPSXWHU VFLHQFH FRQFHSWV DQG VNLOOV�
6WXGHQWV ZLOO KDYH RSSRUWXQLWLHV WR DSSO\ WKHP LQ D SUREOHP�VROYLQJ FRQWH[W� &RPSXWHU
VFLHQFH FRQFHSWV FRYHUHG PD\ LQFOXGH SURJUDPPLQJ� QHWZRUNLQJ� DQG�RU F\EHUVHFXULW\�
6WXGHQWV�ZLOO�KDYH�RSSRUWXQLWLHV�WR�OHDUQ�DQG�DSSO\�FRPSXWDWLRQDO�SUREOHP�VROYLQJ�VNLOOV�

70*���� ,QWURGXFWLRQ�WR
7HFKQRORJ\
�6HPHVWHU�

7KLV FRXUVH LV DQ LQWURGXFWRU\ VWXG\ RI LQGXVWU\ DQG WHFKQRORJ\� /HDUQLQJ H[SHULHQFHV
LQYROYH DFWLYLWLHV LQ RQH RU PRUH RI WKH IROORZLQJ V\VWHPV RI WHFKQRORJ\� FRPPXQLFDWLRQ�
FRQVWUXFWLRQ� PDQXIDFWXULQJ� WUDQVSRUWDWLRQ� DQG ELRWHFKQRORJ\ DQG SURYLGH RSSRUWXQLWLHV
IRU�FUHDWLYLW\��SUREOHP�VROYLQJ��DQG�FRRSHUDWLYH�FROODERUDWLYH�OHDUQLQJ�

70*���� &DUHHU�	�7HFKQLFDO��
&RPSXWHU�/LWHUDF\
�4XDUWHU�

7KLV FRXUVH LV IRU WKRVH VWXGHQWV ZKR HLWKHU KDYH QRW KDG HQRXJK SULRU H[SHULHQFH ZLWK
XVLQJ FRPSXWHUV WR EH FRQVLGHUHG FRPSXWHU OLWHUDWH� RU IRU WKRVH ZKR ZLVK WR H[WHQG WKHLU
NQRZOHGJH RI WKH EDVLFV RI FRPSXWHU OLWHUDF\� (PSKDVLV RQ WKLV FRXUVH VKDOO EH RQ
FDUHHUV WKDW LQYROYH LQIRUPDWLRQ DFFHVV� LQIRUPDWLRQ SURFHVVLQJ� LQIRUPDWLRQ
PDQDJHPHQW��DQG�FRPPXQLFDWLRQ�RI�LQIRUPDWLRQ�

70*���� &DUHHU�	�7HFKQLFDO��
&RPSXWHU�/LWHUDF\
�6HPHVWHU�

7KLV FRXUVH LV IRU WKRVH VWXGHQWV ZKR HLWKHU KDYH QRW KDG HQRXJK SULRU H[SHULHQFH ZLWK
XVLQJ FRPSXWHUV WR EH FRQVLGHUHG FRPSXWHU OLWHUDWH� RU IRU WKRVH ZKR ZLVK WR H[WHQG WKHLU
NQRZOHGJH RI WKH EDVLFV RI FRPSXWHU OLWHUDF\� (PSKDVLV RQ WKLV FRXUVH VKDOO EH RQ
FDUHHUV WKDW LQYROYH LQIRUPDWLRQ DFFHVV� LQIRUPDWLRQ SURFHVVLQJ� LQIRUPDWLRQ
PDQDJHPHQW��DQG�FRPPXQLFDWLRQ�RI�LQIRUPDWLRQ�

70*���� &DUHHU�	�7HFKQLFDO��
&RPSXWHU�/LWHUDF\
�<HDU�

7KLV FRXUVH LV IRU WKRVH VWXGHQWV ZKR HLWKHU KDYH QRW KDG HQRXJK SULRU H[SHULHQFH ZLWK
XVLQJ FRPSXWHUV WR EH FRQVLGHUHG FRPSXWHU OLWHUDWH� RU IRU WKRVH ZKR ZLVK WR H[WHQG WKHLU
NQRZOHGJH RI WKH EDVLFV RI FRPSXWHU OLWHUDF\� (PSKDVLV RQ WKLV FRXUVH VKDOO EH RQ
FDUHHUV WKDW LQYROYH LQIRUPDWLRQ DFFHVV� LQIRUPDWLRQ SURFHVVLQJ� LQIRUPDWLRQ
PDQDJHPHQW��DQG�FRPPXQLFDWLRQ�RI�LQIRUPDWLRQ�

(&6���� ,%�FRPSXWHU�VFLHQFH
VWDQGDUG�OHYHO�\HDU��

6WXGHQWV ZLOO VWXG\ WKH IXQGDPHQWDO DVSHFWV RI SURJUDPPLQJ DQG FRPSXWHU VFLHQFH
XVLQJ 3\WKRQ DQG -DYD SURJUDPPLQJ ODQJXDJH� 0DMRU WRSLFV RI VWXG\ ZLOO LQFOXGH WKH
/LQX[ RSHUDWLQJ V\VWHP� VRIWZDUH GHYHORSPHQW� DQG WKH KLVWRU\ RI FRPSXWLQJ� /DEV DUH D
IXQGDPHQWDO�SDUW�RI�WKH�FRXUVH�DQG�VWXGHQWV�DUH�H[SHFWHG�WR�DSSO\�FRQFHSWV�

� 7KLV OLVW RI &6 FRXUVHV LV H[SHFWHG WR FKDQJH LQ WKH IXWXUH DV QHZ &6 FRXUVHV DUH FUHDWHG DQG SDVW &6 FRXUVHV DUH QR ORQJHU
FODVVLILHG�RU�RIIHUHG�
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$&&1 7LWOH 'HVFULSWLRQ

(&6���� ,%�FRPSXWHU�VFLHQFH
VWDQGDUG�OHYHO�\HDU��

6WXGHQWV ZLOO H[SDQG XSRQ WKH FRQFHSWV DQG SULQFLSOHV RI WKH <HDU � FRXUVH� 0DMRU WRSLFV
RI VWXG\ ZLOO LQFOXGH FRPSXWHU PDWKHPDWLFV DQG ORJLF� DEVWUDFW GDWD VWUXFWXUHV DQG
DOJRULWKPV� QHWZRUNLQJ EDVLFV� DQG ILOH RUJDQL]DWLRQ� $ PDMRU HPSKDVLV RI WKH FRXUVH LV
SUHSDUDWLRQ IRU WKH ,% H[DP ZLWK VWXGHQWV DGGUHVVLQJ D UHDO ZRUOG SUREOHP XVLQJ WKH
VRIWZDUH�GHYHORSPHQW�F\FOH�WR�FUHDWH�D�VROXWLRQ�

(&6���� ,%�FRPSXWHU�VFLHQFH
KLJKHU�OHYHO

6WXGHQWV ZLOO OHDUQ WKH FRUH FRPSXWHU VFLHQFH WRSLFV RI V\VWHPV OLIH F\FOH DQG VRIWZDUH
GHYHORSPHQW� SURJUDPPLQJ LQ -DYD� DQG V\VWHP IXQGDPHQWDOV� +LJKHU /HYHO VWXGHQWV
DUH DOVR H[SHFWHG WR PDVWHU FRPSXWHU PDWKHPDWLFV DQG ORJLF� DEVWUDFW GDWD VWUXFWXUHV
DQG�DOJRULWKPV��DQG�DGYDQFH�V\VWHP�IXQGDPHQWDOV�

(&6���� ,%�FRPSXWHU�VFLHQFH
KLJKHU�OHYHO�\HDU��

6WXGHQWV ZLOO H[SDQG XSRQ WKH FRQFHSWV OHDUQHG LQ <HDU �� $ PDMRU HPSKDVLV RI WKH
FRXUVH ZLOO EH FRPSOHWLRQ RI WKH SURJUDP GRVVLHU DQG SUHSDUDWLRQ IRU WKH ,% H[DP� +LJKHU
OHYHO VWXGHQWV � DUH H[SHFWHG WR SDUWLFLSDWH LQ PRUH FRQWHQW KRXUV DQG SUREOHP VROYLQJ
DVVLJQPHQWV� ,% WRSLFV ��� VKRXOG EH PDVWHUHG DQG FRQFHSWV DSSOLHG WR UHDO ZRUOG
FRPSXWLQJ�LVVXHV�

(;6���� &RPSXWHU�/LWHUDF\��
&RPSXWLQJ�7RROV�,QIR
$JH

7KLV FRXUVH LV GHVLJQHG WR LQWURGXFH VWXGHQWV WR WKH IXQGDPHQWDO ��VW FHQWXU\ FRPSXWHU
OLWHUDF\ DQG GLJLWDO FLWL]HQVKLS VNLOOV� 6WXGHQWV ZLOO OHDUQ DQG DSSO\ WKH EDVLF GLJLWDO
WHFKQRORJLHV WR KHOS WKHP DWWDLQ *HQHUDO /HDUQHU 2XWFRPH � LQ WKHLU YDULRXV FRQWHQW
DUHD�FRXUVHV�

(;6���� ,QWURGXFWLRQ�WR
&RPSXWHU�6FLHQFH

7KH ,QWURGXFWLRQ WR &RPSXWHU 6FLHQFH FRXUVH LV D ILUVW \HDU FRPSXWHU VFLHQFH FRXUVH
ZKLFK JLYHV VWXGHQWV WKH RSSRUWXQLW\ WR H[SORUH VHYHUDO LPSRUWDQW WRSLFV RI FRPSXWLQJ
XVLQJ WKHLU RZQ LGHDV DQG FUHDWLYLW\ WR GHYHORS DQ LQWHUHVW LQ FRPSXWHU VFLHQFH WKDW ZLOO
IRVWHU�IXUWKHU�HQGHDYRUV�LQ�WKH�ILHOG�

(;6���� &RPSXWHU�6FLHQFH�$ 7KLV KDQGV�RQ FRXUVH LQWURGXFHV VWXGHQWV WR FRPSXWHU VFLHQFH FRQFHSWV DQG VNLOOV�
&RPSXWHU VFLHQFH FRQFHSWV FRYHUHG LQFOXGH SURJUDPPLQJ� QHWZRUNLQJ� DQG
F\EHUVHFXULW\� 6WXGHQWV ZLOO KDYH RSSRUWXQLWLHV WR OHDUQ DQG DSSO\ FRPSXWDWLRQDO
SUREOHP�VROYLQJ�VNLOOV�

(;6���� &RPSXWHU�6FLHQFH�% ,Q WKLV KDQGV�RQ FRXUVH� VWXGHQWV ZLOO OHDUQ PRUH DGYDQFHG FRPSXWHU VFLHQFH FRQFHSWV
DQG VNLOOV� &RPSXWHU VFLHQFH FRQFHSWV FRYHUHG LQFOXGH SURJUDPPLQJ� QHWZRUNLQJ DQG
F\EHUVHFXULW\� 6WXGHQWV ZLOO KDYH RSSRUWXQLWLHV WR OHDUQ DQG DSSO\ FRPSXWDWLRQDO
SUREOHP�VROYLQJ�VNLOOV�

(;6���� &RPSXWHU
3URJUDPPLQJ��
,QWURGXFWLRQ�WR
-DYD6FULSW

7KH FRXUVH WHDFKHV WKH IRXQGDWLRQV RI FRPSXWHU VFLHQFH DQG EDVLF SURJUDPPLQJ� ZLWK
DQ HPSKDVLV RQ KHOSLQJ VWXGHQWV GHYHORS ORJLFDO WKLQNLQJ DQG SUREOHP VROYLQJ VNLOOV�
2QFH�VWXGHQWV�FRPSOHWH�WKH�FRXUVH��WKH\�ZLOO�EH�DEOH�WR�SURJUDP�LQ�-DYD6FULSW�

(;6���� &RPSXWHU
3URJUDPPLQJ��
,QWURGXFWLRQ�WR�3\WKRQ

7KH FRXUVH WHDFKHV WKH IRXQGDWLRQV RI FRPSXWHU VFLHQFH DQG EDVLF SURJUDPPLQJ� ZLWK
DQ HPSKDVLV RQ KHOSLQJ VWXGHQWV GHYHORS ORJLFDO WKLQNLQJ DQG SUREOHP VROYLQJ VNLOOV�
2QFH�VWXGHQWV�FRPSOHWH�WKH�FRXUVH��WKH\�ZLOO�EH�DEOH�WR�SURJUDP�LQ�3\WKRQ�

(&6���� 'LUHFWHG�6WXG\��
&RPSXWHU�6FLHQFH

7KLV FRXUVH DOORZV KLJKO\ PRWLYDWHG VWXGHQWV WR LGHQWLI\ D SURMHFW RI LQWHUHVW DQG WR SODQ D
FRQVWUXFWLYH PRGH RI OHDUQLQJ WR DFFRPSOLVK VSHFLILF REMHFWLYHV� 6XFK D SURMHFW VKDOO EH
GHVLJQHG XQGHU WKH JXLGDQFH RI D FRPSXWHU VFLHQFH WHDFKHU� DQG PD\ DOVR LQFOXGH WKH
JXLGDQFH RI D FRPPXQLW\ FRPSXWHU SURIHVVLRQDO� 7KH VWXGHQW PXVW KDYH HDUOLHU
GHPRQVWUDWHG WKH PRWLYDWLRQ DQG DELOLW\ WR HQJDJH LQ LQGHSHQGHQW VWXG\ LQ RWKHU UHODWHG
FRXUVHV DQG PXVW KDYH WKH DSSURYDO RI WKH FRPSXWHU VFLHQFH WHDFKHU DQG�RU FRXQVHORU�
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0D\�EH�UHSHDWHG�IRU�FUHGLW�

)9:���� &RPSXWHU�$UW 7KLV FRXUVH SURYLGHV VWXGHQWV ZLWK RSSRUWXQLWLHV WR H[SORUH DUW DQG FRPSXWHU WHFKQRORJ\
WR GHYHORS D XQLTXH EOHQG RI VNLOOV WKDW PD\ EH WUDQVODWHG WR FRPSXWHUV� 6WXGHQWV ZLOO
OHDUQ WR XVH YDULRXV FRPSXWHU VRIWZDUH SURJUDPV� WHFKQLTXHV� DQG VWUDWHJLHV DORQJ ZLWK
FRPSXWHU KDUGZDUH WR HQKDQFH� PRGLI\� RU FUHDWH WZR� DQG WKUHH� GLPHQVLRQDO GLJLWDO DUW�
$FWLYLWLHV PD\ EH DSSOLHG WR YLVXDO VROXWLRQV IRU DGYHUWLVLQJ� SXEOLVKLQJ� DQG DQLPDWLRQ�
,VVXHV DQG WRSLFV RQ VWDQGDUGV� HWKLFV� DQG TXDOLILFDWLRQV IRU FRPSXWHU DUW ZLOO DOVR EH
DGGUHVVHG�

(&6���� $GYDQFHG�3ODFHPHQW
�$3��&RPSXWHU
6FLHQFH�$

7KLV FRXUVH SUHSDUHV KLJK VFKRRO VWXGHQWV IRU WKH $GYDQFHG 3ODFHPHQW �$3� &RPSXWHU
6FLHQFH $� $% ([DPLQDWLRQ DQG LV DLPHG DW KHOSLQJ VWXGHQWV GHYHORS WKH DELOLW\ WR GHVLJQ
DQG LPSOHPHQW FRPSXWHU�EDVHG VROXWLRQV WR SUREOHPV LQ VHYHUDO DSSOLFDWLRQ DUHDV�
GHVLJQ DQG VHOHFW DSSURSULDWH DOJRULWKPV DQG GDWD VWUXFWXUHV WR VROYH SUREOHPV� FRGH
IOXHQWO\ LQ D ZHOO�VWUXFWXUHG IDVKLRQ XVLQJ DQ DFFHSWHG KLJK�OHYHO ODQJXDJH� H�J�� -DYD�
DQG WR LGHQWLI\ WKH PDMRU FRPSRQHQWV RI D FRPSXWHU V\VWHP �KDUGZDUH DQG VRIWZDUH��
WKHLU UHODWLRQVKLS WR RQH DQRWKHU� DQG WKH UROHV RI WKHVH FRPSRQHQWV ZLWKLQ WKH V\VWHP�
6WXGHQWV UHFRJQL]H WKH HWKLFDO DQG VRFLDO LPSOLFDWLRQV RI FRPSXWHU XVH� $3 &RPSXWHU
6FLHQFH PHHWV WKH UHTXLUHPHQWV DV VHW IRUWK LQ WKH $GYDQFHG 3ODFHPHQW &RPSXWHU
6FLHQFH 3URJUDP FRXUVH GHVFULSWLRQ DQG LV GHVLJQHG WR JLYH VWXGHQWV WKH QHFHVVDU\
LQIRUPDWLRQ DQG VNLOOV WR SURJUDP LQ -DYD� ,Q DGGLWLRQ WR WKH WRSLFV VWXGLHG LQ $GYDQFHG
3ODFHPHQW &RPSXWHU 6FLHQFH $� WKH &RPSXWHU 6FLHQFH $% FRXUVH GHDOV PRUH IRUPDOO\
ZLWK�SURJUDP�YHULILFDWLRQ�DQG�DOJRULWKP�DQDO\VLV��&DQ�EH�GHOLYHUHG�WKURXJK�(�6FKRRO�

(&6���� $GYDQFHG�3ODFHPHQW
�$3��&RPSXWHU
6FLHQFH�$���$��)RU
6HPHVWHU��
VFKHGXOLQJ�

2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

(&6���� $GYDQFHG�3ODFHPHQW
�$3��&RPSXWHU
6FLHQFH�$���%��)RU
6HPHVWHU��
VFKHGXOLQJ�

2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

(&6���� $GYDQFHG�3ODFHPHQW
�$3��&RPSXWHU
6FLHQFH�3ULQFLSOHV

7KH $3 &RPSXWHU 6FLHQFH 3ULQFLSOHV FRXUVH LV GHVLJQHG WR EH HTXLYDOHQW WR D
ILUVW�VHPHVWHU LQWURGXFWRU\ FROOHJH FRPSXWLQJ FRXUVH� 7KH FXUULFXOXP IUDPHZRUN SURYLGHV
D GHWDLOHG GHVFULSWLRQ RI WKH FRXUVH FRQWHQW� 7KH NH\ VHFWLRQV RI WKLV IUDPHZRUN DUH
GHVFULEHG LQ WKH IROORZLQJ WH[W� �FRPSXWDWLRQDO WKLQNLQJ SUDFWLFHV �FRQQHFWLQJ FRPSXWLQJ�
FUHDWLQJ FRPSXWDWLRQDO DUWLIDFWV� DEVWUDFWLQJ� DQDO\]LQJ SUREOHPV DQG DUWLIDFWV�
FRPPXQLFDWLQJ� FROODERUDWLQJ� �VHYHQ ELJ LGHDV �FUHDWLYLW\� DEVWUDFWLRQ� GDWD DQG
LQIRUPDWLRQ� DOJRULWKPV� SURJUDPPLQJ� WKH LQWHUQHW� JOREDO LPSDFW� �OHDUQLQJ REMHFWLYHV
WKDW�LQWHJUDWH�FRPSXWDWLRQDO�WKLQNLQJ�SUDFWLFH�RU�VNLOO��HVVHQWLDO�NQRZOHGJH�VWDWHPHQWV
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(&6���� $GYDQFHG�3ODFHPHQW
�$3��&RPSXWHU
6FLHQFH�3ULQFLSOHV�$

7KH $3 &RPSXWHU 6FLHQFH 3ULQFLSOHV FRXUVH LV GHVLJQHG WR EH HTXLYDOHQW WR D
ILUVW�VHPHVWHU LQWURGXFWRU\ FROOHJH FRPSXWLQJ FRXUVH� 7KH FXUULFXOXP IUDPHZRUN SURYLGHV
D GHWDLOHG GHVFULSWLRQ RI WKH FRXUVH FRQWHQW� 7KH NH\ VHFWLRQV RI WKLV IUDPHZRUN DUH
GHVFULEHG LQ WKH IROORZLQJ WH[W� �FRPSXWDWLRQDO WKLQNLQJ SUDFWLFHV �FRQQHFWLQJ FRPSXWLQJ�
FUHDWLQJ FRPSXWDWLRQDO DUWLIDFWV� DEVWUDFWLQJ� DQDO\]LQJ SUREOHPV DQG DUWLIDFWV�
FRPPXQLFDWLQJ� FROODERUDWLQJ� �VHYHQ ELJ LGHDV �FUHDWLYLW\� DEVWUDFWLRQ� GDWD DQG
LQIRUPDWLRQ� DOJRULWKPV� SURJUDPPLQJ� WKH LQWHUQHW� JOREDO LPSDFW� �OHDUQLQJ REMHFWLYHV
WKDW�LQWHJUDWH�FRPSXWDWLRQDO�WKLQNLQJ�SUDFWLFH�RU�VNLOO��HVVHQWLDO�NQRZOHGJH�VWDWHPHQWV

(&6���� $GYDQFHG�3ODFHPHQW
�$3��&RPSXWHU
6FLHQFH�3ULQFLSOHV�%

7KH $3 &RPSXWHU 6FLHQFH 3ULQFLSOHV FRXUVH LV GHVLJQHG WR EH HTXLYDOHQW WR D
ILUVW�VHPHVWHU LQWURGXFWRU\ FROOHJH FRPSXWLQJ FRXUVH� 7KH FXUULFXOXP IUDPHZRUN SURYLGHV
D GHWDLOHG GHVFULSWLRQ RI WKH FRXUVH FRQWHQW� 7KH NH\ VHFWLRQV RI WKLV IUDPHZRUN DUH
GHVFULEHG LQ WKH IROORZLQJ WH[W� �FRPSXWDWLRQDO WKLQNLQJ SUDFWLFHV �FRQQHFWLQJ FRPSXWLQJ�
FUHDWLQJ FRPSXWDWLRQDO DUWLIDFWV� DEVWUDFWLQJ� DQDO\]LQJ SUREOHPV DQG DUWLIDFWV�
FRPPXQLFDWLQJ� FROODERUDWLQJ� �VHYHQ ELJ LGHDV �FUHDWLYLW\� DEVWUDFWLRQ� GDWD DQG
LQIRUPDWLRQ� DOJRULWKPV� SURJUDPPLQJ� WKH LQWHUQHW� JOREDO LPSDFW� �OHDUQLQJ REMHFWLYHV
WKDW�LQWHJUDWH�FRPSXWDWLRQDO�WKLQNLQJ�SUDFWLFH�RU�VNLOO��HVVHQWLDO�NQRZOHGJH�VWDWHPHQWV

7,8���� &RPSXWHU�(OHFWURQLFV 7KLV FRXUVH LV DQ H[SORUDWRU\ FRXUVH LQ WKH SULQFLSOHV RI FRPSXWHUV DQG WKHLU DSSOLFDWLRQV
LQ RXU WHFKQRORJLFDO VRFLHW\� ,QVWUXFWLRQDO XQLWV LQFOXGH FLUFXLW IXQGDPHQWDOV� EDVLF
QXPEHU V\VWHPV� LQWURGXFWLRQ WR GLJLWDO DQG DQDORJ FRPSXWHUV DQG WKHLU XVHV� DQG
HOHFWURQLF FRQWUROV DQG GHYLFHV� 5HFRPPHQGHG 3UHUHTXLVLWH� &RPSOHWLRQ RI 7,&���� ,(7
&DUHHU�3DWKZD\�&RUH�

7,8���� &RPSXWHU�(OHFWURQLFV
$

2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

7,8���� &RPSXWHU�(OHFWURQLFV
%

2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

7,8���� 1HWZRUNLQJ
)XQGDPHQWDOV�DQG
/RFDO�$UHD�1HWZRUNV

7KLV FRXUVH SURYLGHV VNLOOV DQG NQRZOHGJH RQ KRZ :$1V DUH EXLOW� ZKDW WHFKQRORJLHV DUH
XVHG� DQG KRZ V\VWHPV DUH FRQILJXUHG WR PDLQWDLQ DQG WURXEOHVKRRW :$1V� 6WXGHQWV ZLOO
DOVR OHDUQ DERXW QHWZRUNLQJ DUFKLWHFWXUHV DQG KRZ WKH\ DUH LQWHJUDWHG LQWR FRUSRUDWH
FRPSXWLQJ HQYLURQPHQWV� 5HFRPPHQGHG 3UHUHTXLVLWH� &RPSOHWLRQ RI 7,&���� ,(7
&DUHHU�3DWKZD\�&RUH�

7,1���� :LGH�$UHD�1HWZRUNV�	
1HWZRUNLQJ
$UFKLWHFWXUH

7KLV FRXUVH SURYLGHV NQRZOHGJH DQG VNLOOV QHHGHG WR EXLOG /$1V� ZKDW SK\VLFDO FDEOHV
DUH XVHG� KRZ WKHVH FDEOHV DUH FRQQHFWHG WRJHWKHU DQG KRZ KDUGZDUH SODWIRUPV DWWDFK
WR /$1V� 6WXGHQWV ZLOO DOVR OHDUQ DERXW QHWZRUN RSHUDWLQJ V\VWHP �126� VRIWZDUH DQG
DSSOLFDWLRQV WKDW UXQ RQ /$1V� 5HFRPPHQGHG 3UHUHTXLVLWH� &RPSOHWLRQ RI 7,8����
1HWZRUNLQJ�)XQGDPHQWDOV�DQG�/$1�

½»½½��JJQ=H��ALKNP�KJ��KILQPAN��?EAJ?A��KQNOAO�=J@��KJPAJP 23



$&&1 7LWOH 'HVFULSWLRQ

7,1���� &\EHUVHFXULW\ 1HWZRUN 6HFXULW\ EXLOGV XSRQ WKH NQRZOHGJH OHDUQHG IURP WKH ,(7 &RUH DQG 1HWZRUN DQG
/$1 )XQGDPHQWDOV DQG KDV VWXGHQWV DSSO\ WKDW NQRZOHGJH LQWR VHFXULQJ V\VWHP
QHWZRUNV� 7KURXJK WKLV FRXUVH� VWXGHQWV ZLOO LGHQWLI\ YXOQHUDELOLWLHV DQG DWWDFN
PHFKDQLVPV WR D QHWZRUN RQ YDULRXV SODWIRUPV DQG XVH LQWUXVLRQ GHWHFWLRQ V\VWHPV DQG
RWKHU PHWKRGV WR PLWLJDWH VHFXULW\ ULVNV� (PSKDVLV ZLOO EH SODFHG RQ WKH DSSOLFDWLRQ RI
VNLOOV LQ GHWHFWLRQ DQG WKH XWLOL]DWLRQ RI VWUDWHJLHV WR FRPEDW LGHQWLILHG WKUHDWV�
3UHUHTXLVLWH� &RPSOHWLRQ RI 7,&���� ,(7 &DUHHU 3DWKZD\ &RUH DQG 7,8���� 1HWZRUN
)XQGDPHQWDOV�DQG�/$1�

7,8���� $��&HUWLILFDWLRQ���
,QWUR�WR�&RPSXWHU
6\VWHPV��$�

$� &HUWLILFDWLRQ $ ,QWURGXFWLRQ GLVFXVVHV WKH KLVWRU\ RI FRPSXWHU V\VWHPV� WKH KDUGZDUH
FRQWHQW RI D FRPSXWHU DQG WKHLU PHFKDQLFV IRU FRQVWUXFWLQJ FRPSXWHU V\VWHPV� 7KH
WRSLFV FRYHUHG ZLOO LQFOXGH VDIHW\� EDVLF HOHFWURQLFV� SRZHU VXSSO\� FKLSVHWV�
PRWKHUERDUGV� 3HQWLXP SURFHVVRUV� DQG 86% 6WDQGDUGV� $Q LQWHUQVKLS SURJUDP ZLOO EH
UHFRPPHQGHG IRU VWXGHQWV� 7KH IRXU ��� FRXUVHV7,8����� 7,8����� 7,1����� DQG
7,1����²FRPSULVH D WZR�\HDU SURJUDP RI VWXGLHV ZKLFK OHDGV WR $� &HUWLILFDWLRQ� D
UHFRJQL]HG FRPSXWHU LQGXVWU\ FHUWLILFDWLRQ WKDW FHUWLILHV WKH FRPSHWHQF\ RI EHJLQQLQJ
FRPSXWHU�VHUYLFH�WHFKQLFLDQV�

7,8���� $��&HUWLILFDWLRQ���
,QWUR�WR�&RPSXWHU
6\VWHPV��%�

$� &HUWLILFDWLRQ % LQWURGXFHV WKH FRPSXWHU RSHUDWLQJ V\VWHPV� 7KH WRSLFV FRYHUHG ZLOO
LQFOXGH 06�'26 DQG :LQGRZV RSHUDWLQJ V\VWHPV �FRYHULQJ SDVW DQG FXUUHQW YHUVLRQV�
H�J�� ����� ��� DQG ���� EHJLQQLQJ ,QWHUQHW ([SORUHU DQG RWKHU ZHE EURZVHUV� EDVLF
QHWZRUNLQJ� DQG WURXEOHVKRRWLQJ� $Q LQWHUQVKLS SURJUDP ZLOO EH UHFRPPHQGHG IRU
VWXGHQWV� 5HFRPPHQGHG 3UHUHTXLVLWH� &RPSOHWLRQ RI 7,1���� $� &HUWLILFDWLRQ ��
,QWURGXFWLRQ�WR�&RPSXWHU�6\VWHPV��&RXUVH�$�

7,1���� $��&HUWLILFDWLRQ���
2SHUDWLQJ�6\VWHPV
�&�

$��&HUWLILFDWLRQ����,QWURGXFWLRQ�WR�&RPSXWHU�6HPHVWHU�6\VWHPV��&RXUVH�&�

7,1���� $��&HUWLILFDWLRQ���
,QWHUQVKLSV��'�

$��&HUWLILFDWLRQ����,QWURGXFWLRQ�WR�&RPSXWHU�6HPHVWHU�6\VWHPV��&RXUVH�'�

7,8���� ,QIRUPDWLRQ
7HFKQRORJ\��

&RXUVH 'HVFULSWLRQ� 7KLV FRXUVH LV GHVLJQHG WR SURYLGH VWXGHQWV ZLOO EDVLF NQRZOHGJH
DQG VNLOOV LQWHJUDO WR LQIRUPDWLRQDO WHFKQRORJ\ FDUHHUV� &\EHU IXQGDPHQWDOV RI
QHWZRUNLQJ� FRGLQJ DQG VHFXULW\� DQG WKHLU FRQQHFWLRQ WR WHFKQRORJLFDO V\VWHPV DUH
HPSKDVL]HG� &RQWH[WV IRU OHDUQLQJ LQFOXGH WKH LQWHUUHODWLRQVKLS EHWZHHQ EDVLF F\EHU
IXQGDPHQWDOV DQG WKH FRQGLWLRQV QHFHVVDU\ WR PRQLWRU� PDLQWDLQ� DQDO\]H DQG GHIHQG
V\VWHPV��3UHUHTXLVLWH��&RPSOHWLRQ�RI�7,&�����,(7�&RUH

7,8���� ,QIRUPDWLRQ
7HFKQRORJ\��$

&RXUVH 'HVFULSWLRQ� 7KLV FRXUVH LV GHVLJQHG WR SURYLGH VWXGHQWV ZLOO EDVLF NQRZOHGJH
DQG VNLOOV LQWHJUDO WR LQIRUPDWLRQDO WHFKQRORJ\ FDUHHUV� &\EHU IXQGDPHQWDOV RI
QHWZRUNLQJ� FRGLQJ DQG VHFXULW\� DQG WKHLU FRQQHFWLRQ WR WHFKQRORJLFDO V\VWHPV DUH
HPSKDVL]HG� &RQWH[WV IRU OHDUQLQJ LQFOXGH WKH LQWHUUHODWLRQVKLS EHWZHHQ EDVLF F\EHU
IXQGDPHQWDOV DQG WKH FRQGLWLRQV QHFHVVDU\ WR PRQLWRU� PDLQWDLQ� DQDO\]H DQG GHIHQG
V\VWHPV��3UHUHTXLVLWH��&RPSOHWLRQ�RI�7,&�����,(7�&RUH

7,8���� ,QIRUPDWLRQ
7HFKQRORJ\��%

&RXUVH 'HVFULSWLRQ� 7KLV FRXUVH LV GHVLJQHG WR SURYLGH VWXGHQWV ZLOO EDVLF NQRZOHGJH
DQG VNLOOV LQWHJUDO WR LQIRUPDWLRQDO WHFKQRORJ\ FDUHHUV� &\EHU IXQGDPHQWDOV RI
QHWZRUNLQJ� FRGLQJ DQG VHFXULW\� DQG WKHLU FRQQHFWLRQ WR WHFKQRORJLFDO V\VWHPV DUH
HPSKDVL]HG� &RQWH[WV IRU OHDUQLQJ LQFOXGH WKH LQWHUUHODWLRQVKLS EHWZHHQ EDVLF F\EHU
IXQGDPHQWDOV DQG WKH FRQGLWLRQV QHFHVVDU\ WR PRQLWRU� PDLQWDLQ� DQDO\]H DQG GHIHQG
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V\VWHPV��3UHUHTXLVLWH��&RPSOHWLRQ�RI�7,&�����,(7�&RUH

7,8���� 'HVLJQ�7HFKQRORJ\�� 7KLV FRXUVH SURYLGHV FODVVURRP OHDUQLQJ H[SHULHQFHV WKDW DUH IRXQG LQ GUDIWLQJ
WHFKQRORJ\� /HDUQLQJ DFWLYLWLHV LQFOXGH� GHVLJQ� VSDWLDO YLVXDOL]DWLRQ DQG WHFKQLTXHV�
VNHWFKLQJ DQG XVH RI GLJLWDO WRROV� VKDSH DQG VL]H GHVFULSWLRQ� DX[LOLDULHV� URWDWLRQ�
SLFWRULDO GUDZLQJV� FRPSXWHU DLGHG GHVLJQ� DQG WKH FUHDWLRQ RI WZR GLPHQVLRQDO DQG WKUHH
GLPHQVLRQDO PRGHOV IRU SUREOHP VROXWLRQ� 5HFRPPHQGHG 3UHUHTXLVLWH� &RPSOHWLRQ RI
7,&�����,(7�&DUHHU�3DWKZD\�&RUH�

7,1���� 'HVLJQ�7HFKQRORJ\�� 7KLV FRXUVH RUJDQL]HV OHDUQLQJ H[SHULHQFHV� ZKLFK HPSKDVL]HV WKHRU\� XVH RI FRPSXWHU
DLGHG GHVLJQ� DQG ODERUDWRU\ ZRUN DV UHODWHG WR GHVLJQLQJ� DQG WUDQVODWLQJ GDWD RU
VSHFLILFDWLRQV� 3ODQQLQJ� SUHSDULQJ� DQG LQWHUSUHWLQJ PHFKDQLFDO� DUFKLWHFWXUDO� VWUXFWXUDO�
HOHFWURQLFV� WRSRJUDSKLFDO� DQG GHVLJQV DQG VFKHPDWLFV DUH LQFOXGHG� ,QVWUXFWLRQ LV
GHVLJQHG WR SURYLGH H[SHULHQFHV ZLWK FRPSXWHU DLGHG GHVLJQ DQG RWKHU LQGXVWU\ VWDQGDUG
WRROV WR FUHDWH VROXWLRQV WR UHDO�ZRUOG SUREOHPV� 5HFRPPHQGHG SUHUHTXLVLWH� &RPSOHWLRQ
RI�7,&�����,(7�&DUHHU�3DWKZD\�&RUH�DQG�7,8�����'HVLJQ�7HFKQRORJ\���

7$8���� 'LJLWDO�0HGLD�7HFK 7KLV FRXUVH LV GHVLJQHG WR HTXLS VWXGHQWV ZLWK WKH QHFHVVDU\ VNLOOV WR VXSSRUW DQG
HQKDQFH WKHLU XVH RI GLJLWDO PHGLD WHFKQRORJLHV� 7RSLFV ZLOO LQFOXGH WKH FUHDWLRQ RI PHGLD
FRQWHQW� LWV FRPPXQLFDWLYH DELOLWLHV� WKH SURGXFWLRQ SURFHVV� DQG OHJDO FRQFHUQV�
5HFRPPHQGHG SUHUHTXLVLWH� &RPSOHWLRQ RI 7$&���� $UWV DQG &RPPXQLFDWLRQ &DUHHU
3DWKZD\�&RUH�

7$8���� 'LJLWDO�0HGLD�7HFK�$ 2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

7$8���� 'LJLWDO�0HGLD�7HFK�% 2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

7$1���� *DPLQJ 7KH SXUSRVH RI WKLV FRXUVH LV WR SURYLGH VWXGHQWV ZLWK D IRXQGDWLRQ LQ WKH SULQFLSOHV RI
LQWHUDFWLYH HQWHUWDLQPHQW PHGLD DQG GHVLJQ� 7KLV ZLOO LQFOXGH D VWXG\ RI WKH JDPLQJ
LQGXVWU\ DQG JDPLQJ DV D PHGLD IRUP� (PSKDVLV ZLOO EH SODFHG RQ GHVLJQV DQG SURGXFWV
WKDW PHHW VSHFLILF JRDOV RU FULWHULD� 5HFRPPHQGHG 3UHUHTXLVLWH� &RPSOHWLRQ RI 7$&����
$UWV�DQG�&RPPXQLFDWLRQ�&DUHHU�3DWKZD\�&RUH�DQG�7$8�����'LJLWDO�0HG�7HFK�

7$1���� *DPLQJ�$ 2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

7$1���� *DPLQJ�% 2QO\ WKH \HDU FRXUVH IRU WKLV $&&1 VKRXOG EH XVHG IRU VFKHGXOLQJ VWXGHQWV� 7KLV
VHPHVWHU QXPEHU LV DVVLJQHG WR WKH \HDU FRXUVH DQG LV WR EH XVHG WR DZDUG�UHFRUG FUHGLW
JLYHQ WR VWXGHQWV XQDEOH WR FRPSOHWH WKH HQWLUH \HDU� 5HIHU WR WKH \HDU FRXUVH GHVFULSWLRQ
IRU�WKLV�$&&1�

7$1���� :HE�'HVLJQ 7KH SXUSRVH RI WKLV FRXUVH LV WR SURYLGH VWXGHQWV ZLWK D IRXQGDWLRQ LQ WKH SULQFLSOHV RI
DQLPDWHG PHGLD� 7KLV ZLOO LQFOXGH D KLVWRU\ RI DQLPDWLRQ� D FROODERUDWLYH SURGXFWLRQ
SURFHVV� DQG DQ LQWURGXFWLRQ WR DOWHUQDWLYH DQLPDWLRQ IRUPV DQG WHFKQLTXHV�
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5HFRPPHQGHG 3UHUHTXLVLWH� &RPSOHWLRQ RI 7$&���� $UWV DQG &RPPXQLFDWLRQ &DUHHU
3DWKZD\�&RUH�DQG�7$8�����'LJLWDO�0HG�7HFK�

)9:���� &RPSXWHU�$UW 7KLV FRXUVH SURYLGHV VWXGHQWV ZLWK RSSRUWXQLWLHV WR H[SORUH DUW DQG FRPSXWHU WHFKQRORJ\
WR GHYHORS D XQLTXH EOHQG RI VNLOOV WKDW PD\ EH WUDQVODWHG WR FRPSXWHU� 6WXGHQWV ZLOO OHDUQ
WR XVH YDULRXV FRPSXWHU VRIWZDUH SURJUDPV� WHFKQLTXHV� DQG VWUDWHJLHV DORQJ ZLWK
FRPSXWHU KDUGZDUH WR HQKDQFH� PRGLI\� RU FUHDWH WZR� DQG WKUHH� GLPHQVLRQDO GLJLWDO DUW�
$FWLYLWLHV PD\ EH DSSOLHG WR YLVXDO VROXWLRQV IRU DGYHUWLVLQJ� SXEOLVKLQJ� DQG DQLPDWLRQ�
,VVXHV DQG WRSLFV RQ VWDQGDUGV� HWKLFV� DQG TXDOLILFDWLRQV IRU FRPSXWHU DUW ZLOO DOVR EH
DGGUHVVHG�

=05���� 5XQQLQJ�6WDUW�
'LVFUHWH�0DWK�IRU
&RPSXWHU�6FLHQFH�,

8+�DW�0DQRD��&6�����
7KLV FRXUVH LQFOXGHV ORJLF� VHWV� IXQFWLRQV� PDWULFHV� DOJRULWKPLF FRQFHSWV� PDWKHPDWLFDO
UHDVRQLQJ��UHFXUVLRQ��FRXQWLQJ�WHFKQLTXHV��DQG�SUREDELOLW\�WKHRU\���)6�

=05���� 5XQQLQJ�6WDUW�
$QLPDWLRQ
3URJUDPPLQJ

$ JHQWOH LQWURGXFWLRQ WR SURJUDPPLQJ ZLWK XVHU�IULHQGO\ VRIWZDUH �$OLFH�� 6WXGHQWV XVH
VWRU\ERDUGLQJ GHVLJQ VWUDWHJLHV DQG FUHDWH 'LVQH\�3L[DU�OLNH DQLPDWLRQV ZLWK REMHFWV LQ
WKUHH�GLPHQVLRQDO YLUWXDO ZRUOGV� 7KHVH DQLPDWLRQV SURPRWH DQ XQGHUVWDQGLQJ RI EDVLF
SURJUDPPLQJ FRQVWUXFWV LQFOXGLQJ FRQWURO VWUXFWXUHV DQG REMHFW�RULHQWHG SURJUDPPLQJ�
3URMHFWV EDVHG RQ +DZDLLDQ DQG 3DFLILF WKHPHV ZLOO EH HPSKDVL]HG� 2SHQ WR DOO
VWXGHQWV� HVSHFLDOO\ LQWHQGHG IRU WKRVH ZLWK QR SURJUDPPLQJ H[SHULHQFH� &RPSXWHU
VFLHQFH�PDMRUV�PD\�WDNH�WKLV�FRXUVH�WR�SUHSDUH�IRU�&6�����

=05���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�7R
&RPSXWHU�6FLHQFH�,



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ�RQ�WKLV�FRXUVH�



5XQQLQJ 6WDUW� 8QLYHUVLW\ RI +DZDLL � +LOR &6����,QWUR WR &RPSXWHU 6FLHQFH , ,QWHQGHG
IRU &RPSXWHU 6FLHQFH PDMRUV DQG DOO RWKHUV LQWHUHVWHG LQ WKH ILUVW FRXUVH LQ SURJUDPPLQJ�
$Q RYHUYLHZ RI WKH IXQGDPHQWDOV RI FRPSXWHU VFLHQFH HPSKDVL]LQJ SUREOHP VROYLQJ�
DOJRULWKP GHYHORSPHQW� LPSOHPHQWDWLRQ� DQG GHEXJJLQJ�WHVWLQJ XVLQJ DQ REMHFW�RULHQWHG
SURJUDPPLQJ�ODQJXDJH�

5XQQLQJ 6WDUW� /HHZDUG &RPPXQLW\ &ROOHJH� 8QLYHUVLW\ RI +DZDLL :HVW 2DKX ,&6����
,QWURGXFWLRQ WR &RPSXWHU 6FLHQFH , ,QWHQGHG IRU &RPSXWHU 6FLHQFH PDMRUV DQG DOO RWKHUV
LQWHUHVWHG LQ WKH ILUVW FRXUVH LQ SURJUDPPLQJ� $Q RYHUYLHZ RI WKH IXQGDPHQWDOV RI
FRPSXWHU VFLHQFH HPSKDVL]LQJ SUREOHP VROYLQJ� DOJRULWKP GHYHORSPHQW� LPSOHPHQWDWLRQ�
DQG�GHEXJJLQJ�WHVWLQJ�XVLQJ�DQ�REMHFW�RULHQWHG�SURJUDPPLQJ�ODQJXDJH�

=05���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�7R
&RPSXWHU�6FLHQFH�,L



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� 8QLYHUVLW\ RI +DZDLL � +LOR &6 ��� �
,QWURGXFWLRQ WR &RPSXWHU 6FLHQFH ,, 5HLQIRUFHV DQG VWUHQJWKHQV SUREOHP VROYLQJ VNLOOV
XVLQJ PRUH DGYDQFHG IHDWXUHV RI SURJUDPPLQJ ODQJXDJHV DQG DOJRULWKPV VXFK DV
UHFXUVLRQ� SRLQWHUV� DQG PHPRU\ PDQDJHPHQW� (PSKDVL]HV WKH XVH RI GDWD VWUXFWXUHV
VXFK�DV�DUUD\V��OLVWV��VWDFNV��DQG�TXHXHV�

=05���� 5XQQLQJ�6WDUW��:HE
7HFKQRORJ\�,



5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH

 5XQQLQJ 6WDUW� 8QLYHUVLW\ RI +DZDLL ± +LOR� 1RUWK +DZDLL
(GXFDWLRQ DQG 5HVHDUFK &HQWHU &6 ��� :HE 7HFKQRORJ\ , ,QWURGXFWRU\ ZHE SDJH
DXWKRULQJ� &UHDWLRQ RI FOLHQW�VLGH ZHE SDJHV XVLQJ ZHE DXWKRULQJ ODQJXDJH DQG VW\OH
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VKHHWV� &RQVLGHUDWLRQ RI JUDSKLFDO GHVLJQ HOHPHQWV� YDOLGDWLRQ� EURZVHU FRPSDWLELOLW\�
DQG�DFFHVVLELOLW\��8VH�RI�VFULSWLQJ�ODQJXDJH�WR�DGG�G\QDPLF�HOHPHQWV�WR�ZHE�SDJHV�

=05���� 5XQQLQJ�6WDUW�
'LVFUHWH�0DWK�)RU
&RPSXWHU�6FL�,L



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� 8QLYHUVLW\ RI +DZDLL � +LOR &6 ��� � 'LVFUHWH
0DWK IRU &RPSXWHU 6FL ,, ,QFOXGHV IXQFWLRQV� PDWULFHV� JUDSK WKHRU\� WUHHV DQG WKHLU
DSSOLFDWLRQV� %22OHDQ DOJHEUD� LQWURGXFWLRQ WR IRUPDO ODQJXDJHV DQG DXWRPDWD WKHRU\�
&KDQJHG�WR���SRLQW�VFDOH����������

=7*���� 5XQQLQJ�6WDUW�
&RPSXWLQJ�/LWHUDF\
DQG�$SSOLFDWLRQ



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� :LQGZDUG &RPPXQLW\ &ROOHJH ,&6 ��� ±
&RPSXWLQJ /LWHUDF\ DQG $SSOLFDWLRQ 7KLV FRXUVH LV DQ LQWURGXFWLRQ WR LQIRUPDWLRQ
WHFKQRORJ\� 8SRQ FRPSOHWLRQ RI WKH FRXUVH� WKH VWXGHQW VKRXOG EH DEOH WR� 'HVFULEH WKH
SURFHVV RI FKDQJLQJ GDWD LQWR LQIRUPDWLRQ� ,GHQWLI\ WKH EHQHILWV RI EHLQJ FRPSXWLQJ
OLWHUDWH DQG KRZ FRPSXWLQJ FRPSHWHQF\ ZLOO DIIHFW WKHLU IXWXUH� 'HVFULEH KRZ FRPSXWHUV
KDYH DIIHFWHG VRFLHW\� 'LVFXVV FRPSXWHU HWKLFV� 'HPRQVWUDWH DQ XQGHUVWDQGLQJ RI
FRPSXWHU WHUPLQRORJ\� ,GHQWLI\ KDUGZDUH FRPSRQHQWV� ,GHQWLI\ DQG GHVFULEH D YDULHW\ RI
VRIWZDUH SURJUDPV� 3URGXFH ZRUG SURFHVVLQJ� VSUHDGVKHHW DQG GDWDEDVH GRFXPHQWV�
0DQLSXODWH JUDSKLFDO REMHFWV LQ WKH DERYH� 'HPRQVWUDWH DQ XQGHUVWDQGLQJ RI RQOLQH DQG
PXOWLPHGLD FRPPXQLFDWLRQ� 0DQDJH DVVLJQPHQWV XVLQJ WKH :RUG :LGH :HE DQG WKH
,QWHUQHW�

=7,���� 5XQQLQJ�6WDUW��'LJLWDO
7RROV�IRU�WKH�,QIR
:RUOG

5811,1*�67$57��',*,7$/�722/6�)25�7+(�,1)2�:25/'

&RXUVH�DGGLWLRQ�HIIHFWLYH�6<���������IRU�/HHZDUG�&RPPXQLW\�&ROOHJH

=7,���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�WR
&RPSXWLQJ�6NLOOV

5XQQLQJ�6WDUW��:LQGZDUG�&RPPXQLW\�&ROOHJH

,&6������,QWURGXFWLRQ�WR�&RPSXWLQJ�6NLOOV

,Q WKLV LQWURGXFWRU\ FRPSXWLQJ FRXUVH� VWXGHQWV ZLOO OHDUQ EDVLF ILOH PDQDJHPHQW� GLJLWDO
FRPPXQLFDWLRQ� ZRUG SURFHVVLQJ� DQG SUHVHQWDWLRQ VRIWZDUH� 6WXGHQWV ZLOO H[SORUH
YDULRXV FRPSXWLQJ V\VWHPV DQG WHUPLQRORJ\� 7KLV FRXUVH LV UHFRPPHQGHG IRU VWXGHQWV
LQH[SHULHQFHG�LQ�FRPSXWLQJ�

=7,���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�WR
3URJUDPPLQJ



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� /HHZDUG &RPPXQLW\ &ROOHJH ,&6 ���
,QWURGXFWLRQ WR 3URJUDPPLQJ $ SUDFWLFDO LQWURGXFWLRQ WR WKH WKHRU\ RI VWRUHG SURJUDP
GLJLWDO FRPSXWHUV� 6WXGHQWV DUH WDXJKW IORZFKDUWLQJ� GRFXPHQWDWLRQ WHFKQLTXHV DQG WKH
XVH RI D SURJUDPPLQJ ODQJXDJH WR VROYH YDULRXV VFLHQWLILF DQG EXVLQHVV�RULHQWHG
SUREOHPV� 7KH HPSKDVLV LV RQ EDVLF FRQFHSWV DQG IXQFWLRQDO FKDUDFWHULVWLFV LQ WKH GHVLJQ
DQG�GHYHORSPHQW�RI�FRPSXWHU�SURJUDPV��)RUPHUO\�,&6����

=7,���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�WR
3URJUDPPLQJ

$ JHQWOH LQWURGXFWLRQ WR FRGLQJ IRU DQ\RQH� 6WXGHQWV XVH GHVLJQ VWUDWHJLHV WR FUHDWH
SURJUDPV� 3URPRWHV DQ XQGHUVWDQGLQJ RI EDVLF SURJUDPPLQJ FRQVWUXFWV� LQFOXGLQJ
FRQWURO VWUXFWXUH DQG REMHFW�RULHQWHG SURJUDPPLQJ� 7KH DOSKD VXIIL[ LQGLFDWHV WHFKQRORJ\
VXFK DV� 3 � 3\WKRQ� & � &�&��� ' � $QLPDWLRQ�-DYD� 0 � 0RELOH� 5 � 5RERWLFV� * �
*DPHV� 6 � &�� 6WXGHQWV DUH DEOH WR UHFHLYH FUHGLW IRU FRPSOHWLQJ WKH FRXUVH LI WKH DOSKD
GLIIHUV�
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=7,���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�WR
&RPSXWHU�6FLHQFH



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� /HHZDUG &RPPXQLW\ &ROOHJH ,&6 ����
,QWURGXFWLRQ WR &RPSXWHU 6FLHQFH $Q RYHUYLHZ RI WKH IXQGDPHQWDOV RI FRPSXWHU VFLHQFH
HPSKDVL]LQJ SUREOHP VROYLQJ� DOJRULWKP GHYHORSPHQW� LPSOHPHQWDWLRQ� DQG
GHEXJJLQJ�WHVWLQJ�XVLQJ�DQ�REMHFW�RULHQWHG�SURJUDPPLQJ�ODQJXDJH�

=7,���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�WR
'DWDEDVHV



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� /HHZDUG &RPPXQLW\ &ROOHJH ,&6 ���
�)RUPHUO\ ,&6 ���� � 'DWDEDVH )XQGDPHQWDOV 7KLV FRXUVH FRYHUV WKH IXQGDPHQWDO
FRQFHSWV LQ GDWDEDVH WHFKQRORJ\� LQFOXGLQJ VWRUDJH VWUXFWXUHV� DFFHVV PHWKRGV�
UHFRYHU\� FRQFXUUHQF\ DQG LQWHJULW\� 7KH UHODWLRQDO PRGHO DQG LWV LPSOHPHQWDWLRQ ZLOO EH
FRYHUHG LQ GHSWK WRJHWKHU ZLWK DQ RYHUYLHZ RI GDWDEDVH DGPLQLVWUDWLRQ� LQFOXGLQJ
PRGHOLQJ DQG GHVLJQ DFWLYLWLHV� $ VXEVWDQWLDO SDUW RI WKH FRXUVH LQYROYHV WKH GHYHORSPHQW
RI�DQ�XQGHUVWDQGLQJ�RI�GDWDEDVH�FRQFHSWV�

=7,���� 5XQQLQJ�6WDUW�
'LVFUHWH�0DWK�IRU
&RPSXWHU�6FLHQFH�,



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� /HHZDUG &RPPXQLW\ &ROOHJH ,&6 ����
'LVFUHWH 0DWKHPDWLFV IRU &RPSXWHU 6FLHQFH ,QFOXGHV ORJLF� VHWV� IXQFWLRQV� PDWULFHV�
DOJRULWKPLF FRQFHSWV� PDWKHPDWLFDO UHDVRQLQJ� UHFXUVLRQ� FRXQWLQJ WHFKQLTXHV�
SUREDELOLW\�WKHRU\�

=7,���� 5XQQLQJ�6WDUW��(WKLFV
IRU�WKH�'LJLWDO�:RUOG



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ RQ WKLV FRXUVH 

 5XQQLQJ 6WDUW� /HHZDUG &RPPXQLW\ &ROOHJH ,&6 ����
(WKLFV IRU WKH 'LJLWDO :RUOG $Q RYHUYLHZ RI HWKLFDO LVVXHV DQG UHJXODWLRQV LQ WKH GLJLWDO
ZRUOG UHODWHG WR QHWZRUNHG FRPPXQLFDWLRQV� LQWHOOHFWXDO SURSHUW\� SULYDF\� FRPSXWHU DQG
QHWZRUN�VHFXULW\��FRPSXWHU�UHOLDELOLW\��DQG�ZRUNSODFH�LVVXHV�

=7,���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�WR
&RPSXWHU�6HFXULW\



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ�RQ�WKLV�FRXUVH�



5XQQLQJ 6WDUW� :LQGZDUG &RPPXQLW\ &ROOHJH ,&6 ��� ,QWURGXFWLRQ WR &RPSXWHU 6HFXULW\�
([DPLQHV WKH HVVHQWLDOV RI FRPSXWHU VHFXULW\� LQFOXGLQJ ULVN PDQDJHPHQW� WKH XVH RI
HQFU\SWLRQ� DFWLYLW\ PRQLWRULQJ� LQWUXVLRQ GHWHFWLRQ� DQG WKH FUHDWLRQ DQG LPSOHPHQWDWLRQ
RI�VHFXULW\�SROLFLHV�DQG�SURFHGXUHV�WR�DLG�LQ�VHFXULW\�DGPLQLVWUDWLRQ�

=7,���� 5XQQLQJ�6WDUW�
,QWURGXFWLRQ�WR
1HWZRUNLQJ



 5HIHUHQFH VSHFLILF &RPPXQLW\ &ROOHJH ZLWKLQ WKH 8QLYHUVLW\ RI +DZDLL V\VWHP IRU
LQIRUPDWLRQ�RQ�WKLV�FRXUVH�



5XQQLQJ 6WDUW� :LQGZDUG &RPPXQLW\ &ROOHJH ,&6 ��� ,QWURGXFWLRQ WR 1HWZRUNLQJ� 7KLV
FRXUVH SURYLGHV WKH VWXGHQW ZLWK WKH NQRZOHGJH DQG VNLOOV WR PDQDJH� PDLQWDLQ�
WURXEOHVKRRW� LQVWDOO� RSHUDWH DQG FRQILJXUH EDVLF QHWZRUN LQIUDVWUXFWXUH� DV ZHOO DV WR
GHVFULEH QHWZRUNLQJ WHFKQRORJLHV� EDVLF GHVLJQ SULQFLSOHV DQG DGKHUH WR ZLULQJ VWDQGDUGV
DQG XVH WHVWLQJ WRROV� 7KH FRXUVH DOVR LQWURGXFHV WKH VWXGHQW WR QHWZRUN VHFXULW\
FRQFHSWV�
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6,&���� ,%�&RPS�6FL�0RGHOLQJ
+OY��

7KLV FRXUVH LQWHJUDWHV WKH QDWXUDO VFLHQFHV ZLWK FRPSXWHU VFLHQFH� WKURXJK H[SORUDWLRQ
DQG DSSOLFDWLRQ RI WKH SK\VLFDO VFLHQFH EHKLQG FRPSXWHUV DQG QHWZRUNLQJ DQG WKURXJK
DSSO\LQJ FRPSXWHU PRGHOV DQG VLPXODWLRQV WR WKH QDWXUDO ZRUOG� 6WXGHQWV ZLOO HQJDJH LQ
FRPSXWDWLRQDO WKLQNLQJ� GHYHORS FRPSXWDWLRQDO VROXWLRQV� DQG DSSO\ WKH ERG\ RI
NQRZOHGJH� PHWKRGV� DQG WHFKQLTXHV WKDW FKDUDFWHUL]H FRPSXWHU VFLHQFH� $V SDUW RI WKH
PRGHOLQJ DQG VLPXODWLRQ RSWLRQ� VWXGHQWV ZLOO XVH FRPSXWHU VFLHQFH VNLOOV WR VROYH
SUREOHPV RU UHSUHVHQW SKHQRPHQD LQ OLIH� SK\VLFDO� DQG�RU HDUWK DQG VSDFH VFLHQFHV�
7KURXJKRXW WKH FRXUVH� VWXGHQWV ZLOO HQJDJH LQ WKH SUDFWLFHV RI VFLHQFH DQG HQJLQHHULQJ
DQG DSSO\ FURVVFXWWLQJ FRQFHSWV WR XQGHUVWDQGLQJ FRPSXWLQJ� FRPSXWHU V\VWHPV� DQG
PRGHOLQJ DQG VLPXODWLRQ RI WKH QDWXUDO ZRUOG� 7KLV FRXUVH LV DQ LQWHUGLVFLSOLQDU\ FRXUVH
WKDW LQWHJUDWHV VFLHQFH DQG FRPSXWHU VFLHQFH� ,W VDWLVILHV D +,'2( JUDGXDWLRQ
UHTXLUHPHQW IRU 6FLHQFH� EXW LW PD\ QRW EH DFFHSWHG E\ FROOHJHV DQG XQLYHUVLWLHV DV D
6FLHQFH FUHGLW IRU DGPLVVLRQV� 6WXGHQWV PD\ FRQVLGHU WDNLQJ DQ DGGLWLRQDO QDWXUDO
VFLHQFH�FRXUVH�IRU�SXUSRVHV�RI�FROOHJH�DGPLVVLRQV�

6,&���� ,%�&RPS�6FL�0RGHOLQJ
+OY��

7KLV FRXUVH LQWHJUDWHV WKH QDWXUDO VFLHQFHV ZLWK FRPSXWHU VFLHQFH� WKURXJK H[SORUDWLRQ
DQG DSSOLFDWLRQ RI WKH SK\VLFDO VFLHQFH EHKLQG FRPSXWHUV DQG QHWZRUNLQJ DQG WKURXJK
DSSO\LQJ FRPSXWHU PRGHOV DQG VLPXODWLRQV WR WKH QDWXUDO ZRUOG� 6WXGHQWV ZLOO HQJDJH LQ
FRPSXWDWLRQDO WKLQNLQJ� GHYHORS FRPSXWDWLRQDO VROXWLRQV� DQG DSSO\ WKH ERG\ RI
NQRZOHGJH� PHWKRGV� DQG WHFKQLTXHV WKDW FKDUDFWHUL]H FRPSXWHU VFLHQFH� $V SDUW RI WKH
PRGHOLQJ DQG VLPXODWLRQ RSWLRQ� VWXGHQWV ZLOO XVH FRPSXWHU VFLHQFH VNLOOV WR VROYH
SUREOHPV RU UHSUHVHQW SKHQRPHQD LQ OLIH� SK\VLFDO� DQG�RU HDUWK DQG VSDFH VFLHQFHV�
7KURXJKRXW WKH FRXUVH� VWXGHQWV ZLOO HQJDJH LQ WKH SUDFWLFHV RI VFLHQFH DQG HQJLQHHULQJ
DQG DSSO\ FURVVFXWWLQJ FRQFHSWV WR XQGHUVWDQGLQJ FRPSXWLQJ� FRPSXWHU V\VWHPV� DQG
PRGHOLQJ DQG VLPXODWLRQ RI WKH QDWXUDO ZRUOG� 7KLV FRXUVH LV DQ LQWHUGLVFLSOLQDU\ FRXUVH
WKDW LQWHJUDWHV VFLHQFH DQG FRPSXWHU VFLHQFH� ,W VDWLVILHV D +,'2( JUDGXDWLRQ
UHTXLUHPHQW IRU 6FLHQFH� EXW LW PD\ QRW EH DFFHSWHG E\ FROOHJHV DQG XQLYHUVLWLHV DV D
6FLHQFH FUHGLW IRU DGPLVVLRQV� 6WXGHQWV PD\ FRQVLGHU WDNLQJ DQ DGGLWLRQDO QDWXUDO
VFLHQFH�FRXUVH�IRU�SXUSRVHV�RI�FROOHJH�DGPLVVLRQV�

;$7���� 67(0�&DSVWRQH 7KLV HOHFWLYH FRXUVH LV VHOI�GLUHFWHG DQG SURMHFW EDVHG� 6WXGHQWV DUH H[SHFWHG WR
GHPRQVWUDWH VNLOOHG RU PDVWHUIXO OHYHOV IRU DOO 67(0 &RPSHWHQFLHV DV WKH\ DGGUHVV WKH
IROORZLQJ PDMRU RXWFRPHV IRU WKH FRXUVH� 
 5HVHDUFK� &RQGXFW UHVHDUFK WR UHIOHFW XSRQ
DQG GHWHUPLQH D SURMHFW WR DGGUHVV D VSHFLILF FRPPXQLW\ QHHG� 
 'HVLJQ� 'HVLJQ� EXLOG�
WHVW� UHILQH� DQG GHOLYHU D VROXWLRQ WR DGGUHVV WKH QHHG� 
5HIOHFWLRQ� (QJDJH LQ RQJRLQJ
UHIOHFWLRQ WKURXJKRXW DOO OHYHOV RI WKH SURMHFW GHVLJQ DQG LWV LPSDFWV RQ WKH ORFDO DQG
JOREDO FRPPXQLW\� 
7HFKQRORJ\� /HDUQ WR XVH WHFKQRORJLHV ZLWK WKH DLG RI RQOLQH
VHOI�JXLGHG WXWRULDOV� VWXGHQW PHQWRULQJ� DQG�RU SURIHVVLRQDO DVVLVWDQFH DUUDQJHG E\ WKH
FRXUVH IDFLOLWDWRU� $FFHVVLEOH WHFKQRORJ\ PD\ LQFOXGH� EXW LV QRW OLPLWHG WR� SUREH�ZDUH�
ELRWHFKQRORJ\� ELR�DJULFXOWXUDO V\VWHPV� FRPSXWHU�DLGHG GHVLJQ� ��' PRGHOLQJ�
DUFKLWHFWXUDO GHVLJQ� DQLPDWLRQ� JDPHV GHVLJQ� VXUYH\LQJ DQG PDSSLQJ �*36��
*HRJUDSKLF ,QIRUPDWLRQ 6\VWHPV� SURJUDPPLQJ� GDWDEDVH DSSOLFDWLRQV� ZHE SDJH
GHVLJQ� GLJLWDO SKRWR DQG YLGHR HGLWLQJ� 
 &DUHHU 6NLOOV� $FTXLUH FDUHHU�EXLOGLQJ VNLOOV�
6NLOOV LQFOXGH UHIOHFWLRQ RQ DQG LQWHJUDWLRQ RI SHUVRQDO YDOXHV ZLWK FDUHHU LQWHUHVWV�
VWUDWHJLF UHVXPH GHYHORSPHQW� DQG HQKDQFLQJ MRE VHDUFK FDSDELOLW\� 3URMHFW�EDVHG
OHDUQLQJ H[SHULHQFHV ZLOO VSHFLILFDOO\ DGGUHVV VNLOOV ZLWK 67(0 ILHOGV� 6XFFHVVIXO SURMHFWV
ZLOO LQWHJUDWH WKH SUDFWLFH DQG GHYHORSPHQW RI VSHFLILF VNLOOV IURP DOO IRXU DUHDV ��
6FLHQFH� 7HFKQRORJ\� (QJLQHHULQJ 'HVLJQ� DQG 0DWKHPDWLFV� 67(0 &DSVWRQH SURMHFWV
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$&&1 7LWOH 'HVFULSWLRQ

ZLOO DGGUHVV DOO IRXU DUHDV RI 67(0 DQG ZLOO GLUHFWO\ UHIOHFW PHHW RU H[FHHG OHYHOV RI DOO
67(0�&RPSHWHQFLHV�

(06����� &RPSXWHU�6FLHQFH
*UDGH�.

7KLV $&&1 FRXUVH LV RQO\ WR EH XVHG IRU (OHPHQWDU\ 0DVWHU 6FKHGXOLQJ� &RXUVH FRQWHQW
LV�GHWHUPLQHG�E\�+DZDLL�6WDWH�6WDQGDUGV

(06����� &RPSXWHU�6FLHQFH
*UDGH��

7KLV $&&1 FRXUVH LV RQO\ WR EH XVHG IRU (OHPHQWDU\ 0DVWHU 6FKHGXOLQJ� &RXUVH FRQWHQW
LV�GHWHUPLQHG�E\�+DZDLL�6WDWH�6WDQGDUGV

(06����� &RPSXWHU�6FLHQFH
*UDGH��

7KLV $&&1 FRXUVH LV RQO\ WR EH XVHG IRU (OHPHQWDU\ 0DVWHU 6FKHGXOLQJ� &RXUVH FRQWHQW
LV�GHWHUPLQHG�E\�+DZDLL�6WDWH�6WDQGDUGV

(06����� &RPSXWHU�6FLHQFH
*UDGH��

7KLV $&&1 FRXUVH LV RQO\ WR EH XVHG IRU (OHPHQWDU\ 0DVWHU 6FKHGXOLQJ� &RXUVH FRQWHQW
LV�GHWHUPLQHG�E\�+DZDLL�6WDWH�6WDQGDUGV

(06����� &RPSXWHU�6FLHQFH
*UDGH��

7KLV $&&1 FRXUVH LV RQO\ WR EH XVHG IRU (OHPHQWDU\ 0DVWHU 6FKHGXOLQJ� &RXUVH FRQWHQW
LV�GHWHUPLQHG�E\�+DZDLL�6WDWH�6WDQGDUGV

(06����� &RPSXWHU�6FLHQFH
*UDGH��

7KLV $&&1 FRXUVH LV RQO\ WR EH XVHG IRU (OHPHQWDU\ 0DVWHU 6FKHGXOLQJ� &RXUVH FRQWHQW
LV�GHWHUPLQHG�E\�+DZDLL�6WDWH�6WDQGDUGV

(06����� &RPSXWHU�6FLHQFH
*UDGH��

7KLV $&&1 FRXUVH LV RQO\ WR EH XVHG IRU (OHPHQWDU\ 0DVWHU 6FKHGXOLQJ� &RXUVH FRQWHQW
LV�GHWHUPLQHG�E\�+DZDLL�6WDWH�6WDQGDUGV
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�LLAJ@ET��

�EOP�KB��?DKKHO�=J@��QI>AN�KB�����KQNOAO��BBANA@�>U��KILHAT��NA=

4XLFN�/LQNV

+RQROXOX�'LVWULFW
)DUULQJWRQ�.DLVHU�.DODQL
.DLPXNL�0F.LQOH\�5RRVHYHOW

&HQWUDO�'LVWULFW
$LHD�0RDQDOXD�5DGIRUG
/HLOHKXD�0LOLODQL�:DLDOXD

/HHZDUG�'LVWULFW
&DPSEHOO�.DSROHL
3HDUO�&LW\�:DLSDKX
1DQDNXOL�:DLDQDH

:LQGZDUG�'LVWULFW
&DVWOH�.DKXNX
.DLOXD�.DODKHR

+DZDLދL�'LVWULFW
+LOR�:DLDNHD
.DX�.HDDX�3DKRD
+RQRNDD�.HDODNHKH�.RKDOD�.RQDZDHQD

0DXL�'LVWULFW
%DOGZLQ�.HNDXOLNH�0DXL
+DQD�/DKDLQDOXQD�/DQDL�0RORNDL

.DXDL�'LVWULFW

.DSDD�.DXDL�:DLPHD
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)DUULQJWRQ�.DLVHU�.DODQL

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$LQD�+DLQD � .DPLORLNL �

)HUQ � .DSDODPD �

+DKDLRQH � .RNR�+HDG �

.DHZDL � /LKROLKR �

.DKDOD � /LQDSXQL �

.DOLKL � 3XXKDOH �

.DOLKL�.DL � :DLNLNL �

.DOLKL�8ND � :LOVRQ �

.DOLKL�:DHQD �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

'ROH�0LGGOH � .DODNDXD�0LGGOH �

.DLPXNL�0LGGOH � 1LX�9DOOH\�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

)DUULQJWRQ � .DODQL �

.DLVHU �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

+,�6FKRRO�IRU�WKH�'HDI�	�%OLQG ��
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.DLPXNL�0F.LQOH\�5RRVHYHOW

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$OD�:DL � /LQFROQ �

$OLLRODQL � /XQDOLOR �

+RNXODQL � 0DHPDH �

-HIIHUVRQ � 0DQRD �

.DDKXPDQX � 1RHODQL �

.DLXODQL � 1XXDQX �

.DXOXZHOD � 3DOROR �

.XKLR � 3DXRD �

/DQDNLOD � 5R\DO �

/LNHOLNH �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

-DUUHWW�0LGGOH � 6WHYHQVRQ�0LGGOH �

.DZDQDQDNRD�0LGGOH � :DVKLQJWRQ�0LGGOH �

.HHOLNRODQL�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.DLPXNL � 5RRVHYHOW �

0F.LQOH\ �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

$QXHQXH �
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$LHD�0RDQDOXD�5DGIRUG

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$LHD � 3HDUO�+DUERU�.DL �

$OLDPDQX � 3HDUO�5LGJH �

+LFNDP � 5HG�+LOO �

0DNDODSD � 6DOW�/DNH �

0RDQDOXD � 6FRWW �

0RNXOHOH � 6KDIWHU �

1LPLW] � :DLPDOX �

3HDUO�+DUERU � :HEOLQJ �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$LHD�,QWHU � 0RDQDOXD�0LGGOH �

$OLDPDQX�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$LHD � 5DGIRUG �

0RDQDOXD �
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/HLOHKXD�0LOLODQL�:DLDOXD

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

+DOHLZD � 0LOLODQL�0DXND �

+HOHPDQR � 0LOLODQL�8ND �

,OLDKL � 0LOLODQL�:DHQD �

,QRX\H � 6RORPRQ �

.DDOD � :DKLDZD �

.LSDSD � :DLDOXD �

0LOLODQL�,NH � :KHHOHU �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

0LOLODQL�0LGGOH � :KHHOHU�0LGGOH �

:DKLDZD�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

/HLOHKXD � 0LOLODQL ��

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

:DLDOXD�+LJK�	�,QWHU �
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&DPSEHOO�.DSROHL

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

%DUEHUV�3RLQW � .DLPLORD �

(ZD�%HDFK � .DSROHL �

(ZD � .HRQHXOD �

+RORPXD � 0DNDNLOR �

+RRNHOH � 0DXND�/DQL �

,URTXRLV�3RLQW � 3RKDNHD �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

(ZD�0DNDL�0LGGOH � ,OLPD�,QWHU �

+RQRXOLXOL�0LGGOH � .DSROHL�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

&DPSEHOO �� .DSROHL �
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3HDUO�&LW\�:DLSDKX

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$XJXVW�$KUHQV � 3DOLVDGHV �

+RQRZDL � 3HDUO�&LW\ �

.DOHLRSXX � 3HDUO�&LW\�+LJKODQGV �

.DQRHODQL � :DLDX �

/HKXD � :DLNHOH �

0DQDQD � :DLSDKX �

0RPLODQL �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

+LJKODQGV�,QWHU � :DLSDKX�,QWHU �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

3HDUO�&LW\ � :DLSDKX �
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1DQDNXOL�:DLDQDH

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

/HLKRNX � 1DQDLNDSRQR �

0DLOL � 1DQDNXOL �

0DNDKD � :DLDQDH �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV

:DLDQDH�,QWHU �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV

:DLDQDH �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

1DQDNXOL�+LJK�	�,QWHU �
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&DVWOH�.DKXNX

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$KXLPDQX � .DSXQDKDOD �

+DXXOD � /DLH �

+HHLD � 3DUNHU �

.DDDZD � 3XRKDOD �

.DKDOXX � 6XQVHW�%HDFK �

.DKXNX � :DLDKROH �

.DQHRKH �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV

.LQJ�,QWHU �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV

&DVWOH �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

.DKXNX�+LJK�	�,QWHU �
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.DLOXD�.DODKHR

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

$LNDKL � .HROX �

(QFKDQWHG�/DNH � 0DXQDZLOL �

.DHOHSXOX � 0RNDSX �

.DLOXD � 3RSH �

.DLQDOX �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV

.DLOXD�,QWHU �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.DLOXD � .DODKHR �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV &RPER�6FKRRO 1XPEHU�RI�&6

&RXUVHV

:DLPDQDOR�(OHP�	�,QWHU � 2ORPDQD �
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+LOR�:DLDNHD

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

'H6LOYD � .DXPDQD �

+DDKHR � .HDXNDKD �

+LOR�8QLRQ � :DLDNHD �

.DSLRODQL � :DLDNHDZDHQD �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

+LOR�,QWHU � :DLDNHD�,QWHU �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

+LOR � :DLDNHD �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

.DODQLDQDROH�(OHP�	�,QWHU �
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.DX�.HDDX�3ƘKRD

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.HDDX � 1DDOHKX �

.HRQHSRNR � 3DKRD �

0RXQWDLQ�9LHZ �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV

.HDDX�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV

.HDDX �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

.DX�+LJK�	�3DKDOD�(OHP �

½»½½��JJQ=H��ALKNP�KJ��KILQPAN��?EAJ?A��KQNOAO�=J@��KJPAJP 42



+RQRNDD�.HDODNHKH�.RKDOD�.RQDZDHQD

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

+ROXDORD � .HDODNHKH �

+RQDXQDX � .RKDOD �

+RQRNDD � .RQDZDHQD �

+RRNHQD � :DLPHD �

.DKDNDL �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.HDODNHKH�,QWHU � .RQDZDHQD�0LGGOH �

.RKDOD�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.HDODNHKH � .RQDZDHQD �

.RKDOD �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV &RPER�6FKRRO 1XPEHU�RI�&6

&RXUVHV

3DDXLOR�(OHP�	�,QWHU � .H�.XOD�2�(KXQXLNDLPDOLQR �

:DLNRORD � +RQRNDD�+LJK�	�,QWHU �
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%DOGZLQ�.HNDXOLNH�0DXL

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

+DLNX � 3DLD �

.DKXOXL � 3RPDLNDL �

.DPDOLL � 3XNDODQL �

.LKHL � 3XX�.XNXL �

.XOD � :DLKHH �

/LKLNDL � :DLOXNX �

0DNDZDR �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

,DR�,QWHU � /RNHODQL�,QWHU �

.DODPD�,QWHU � 0DXL�:DHQD�,QWHU �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

%DOGZLQ � 0DXL �

.HNDXOLNH �
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+DQD�/DKDLQDOXQD�/DQDL�0RORNDދL

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.DPHKDPHKD�,,, � 0DXQDORD �

.DXQDNDNDL � 1DKLHQDHQD �

.LORKDQD �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

/DKDLQD�,QWHU � 0RORNDL�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

/DKDLQDOXQD � 0RORNDL �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV &RPER�6FKRRO 1XPEHU�RI�&6

&RXUVHV

+DQD�+LJK�	�(OHP � /DQDL�+LJK�	�(OHP �
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.DSDD�.DXDL�:DLPHD

(OHPHQWDU\�6FKRRO 1XPEHU�RI�&6
&RXUVHV (OHPHQWDU\�6FKRRO 1XPEHU�RI�&6

&RXUVHV

(OHHOH � .HNDKD �

+DQDOHL � .LODXHD �

.DODKHR � .RORD �

.DSDD � :LOFR[ �

.DXPXDOLL �

0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6
&RXUVHV 0LGGOH�,QWHUPHGLDWH�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.DPDNDKHOHL�0LGGOH � :DLPHD�&DQ\RQ �

.DSDD�0LGGOH �

+LJK�6FKRRO 1XPEHU�RI�&6
&RXUVHV +LJK�6FKRRO 1XPEHU�RI�&6

&RXUVHV

.DSDD � :DLPHD �

.DXDL �

&RPER�6FKRRO 1XPEHU�RI�&6
&RXUVHV

1LLKDX�+LJK�	�(OHP �
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�LPEKJ=H��KILHAT��NA=O��QII=NEAO�KB����NAH=PA@��?PEREPEAO

4XLFN�/LQNV

+RQROXOX�'LVWULFW
)DUULQJWRQ�.DLVHU�.DODQL
.DLPXNL�0F.LQOH\�5RRVHYHOW

&HQWUDO�'LVWULFW
$LHD�0RDQDOXD�5DGIRUG
/HLOHKXD�0LOLODQL�:DLDOXD

/HHZDUG�'LVWULFW
&DPSEHOO�.DSROHL
3HDUO�&LW\�:DLSDKX
1DQDNXOL�:DLDQDH

:LQGZDUG�'LVWULFW
&DVWOH�.DKXNX
.DLOXD�.DODKHR

+DZDLދL�'LVWULFW
+LOR�:DLDNHD
.DX�.HDDX�3ƗKRD
+RQRNDD�.HDODNHKH�.RKDOD�.RQDZDHQD

0DXL�'LVWULFW
%DOGZLQ�.HNDXOLNH�0DXL
+DQD�/DKDLQDOXQD�/DQDL�0RORNDL

.DXDL�'LVWULFW

.DSDD�.DXDL�:DLPHD

)DUULQJWRQ�.DLVHU�.DODQL

1R�RSWLRQDO�&6�XSGDWH�VXEPLWWHG�IRU�6<����������

.DLPXNL�0F.LQOH\�5RRVHYHOW

6FKRRO <HDU ������� ODXQFKHG D XQLILHG .DLPXNL�0F.LQOH\�5RRVHYHOW �.05� HIIRUW WR GHWHUPLQH VFKRROV¶ FXUUHQW
&RPSXWHU 6FLHQFH �&6� ,PSOHPHQWDWLRQ VWDJH� 6XUYH\V FROOHFWHG GDWD UHODWHG WR WKH LQWHQGHG LPSOHPHQWDWLRQ
WLPHOLQHV IURP DOO .05 VFKRROV� 7KH SULRU \HDU¶V VXUYH\ GDWD VKRZ $FW �� FRPSOLDQFH IRU +LJK 6FKRRO FRXUVHZRUN
KDV EHHQ PHW� +RZHYHU� FXUUHQW GLVFXVVLRQ DURXQG RIIHULQJ IRXQGDWLRQDO &6 WR PRUH RI WKH VHFRQGDU\ SRSXODWLRQV DW
HDFK VFKRRO KDV EHJXQ� 3ROOV RI VFKRROV¶ LPSOHPHQWDWLRQ LQWHQW WLPHOLQHV DQG HIIRUWV ZHUH FROOHFWHG� 5HJDUGLQJ SODQV
IRU $FW ���� RQH HOHPHQWDU\ VFKRRO LQGLFDWHG WKH\ KDYH IXOO LPSOHPHQWDWLRQ WKLV \HDU� ZLWK ILYH PRUH FRPLQJ RQ ERDUG
QH[W \HDU� DQG � RI � PLGGOH VFKRROV SODQQLQJ WR LPSOHPHQW� $W WKDW SDFH ZH DUH SURMHFWHG WR KLW RXU &RPSOH[ $UHD
FRPSOLDQFH�WDUJHWV�E\���������

7KLV \HDU
V IRFXV ZDV WR RIIHU RYHUYLHZV RI &6 H[SHFWDWLRQV DFURVV WKH HQWLUH 'LVWULFW RI +RQROXOX� :H KDYH WHDPHG
ZLWK )DUULQJWRQ�.DLVHU�.DODQL &RPSOH[ $UHD DV D UHVXOW RI $FW �� DQG $FW ���� $ ODXQFK VWDUWLQJ ZLWK D SURIHVVLRQDO
GHYHORSPHQW VHVVLRQ IRU DOO .05 VFKRROV¶ DGPLQLVWUDWRU�FXUULFXODU OHDGHUV WKDW HPSKDVL]HV WKH QHHG IRU HTXLW\ DQG
DFFHVV WR DOO .��� VWXGHQWV DQG D VKLIW LQ &6¶V HPSKDVLV IURP &RPSXWHU /LWHUDF\ WR &6 IRXQGDWLRQV� $GGLWLRQDOO\�
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.05 KDV VWDUWHG D UREXVW 'LVWULFW�OHYHO &6 &DGUH RI WHDFKHUV PDGH RI RQH RU PRUH PHPEHUV IURP D VFKRRO ZLWKLQ
HDFK RI WKH WKUHH &RPSOH[ $UHDV� DQG IURP HDFK JUDGH EDQG� 0HPEHUV LQFOXGH� &6 WHDFKHUV� 7HFKQRORJ\
&RRUGLQDWRUV� &XUULFXOXP &RRUGLQDWRUV� D UHJLVWUDU� DQG D 9LFH 3ULQFLSDO� 7KLV FDGUH ��� PHPEHUV� SDUWLFLSDWHV LQ
6WDWH�OHYHO PHHWLQJV DQG RIIHUV WKH GLVWULFW LQSXW�JXLGDQFH LQ GHYHORSLQJ WKH 'LVWULFW�VKDUHG UHVRXUFHV DQG &6
H[SHFWDWLRQ WLPHOLQHV�SODQV� 1H[W \HDU� D EHWWHU SXOVH RQ HDFK VFKRRO
V &6 SODQ SURJUHVV� LQGLYLGXDO FRXUVHV� DQG
&6�UHODWHG�DFWLYLWLHV�ZLOO�EH�FROOHFWHG�

$LHD�0RDQDOXD�5DGIRUG

,Q ���� � ����� $LHD�0RDQDOXD�5DGIRUG &RPSOH[ $UHD EHJDQ WR VROLGLI\ SODQV IRU VWXGHQWV¶ HTXLW\ DQG DFFHVV WR
&RPSXWHU 6FLHQFH HGXFDWLRQ LQ JUDGHV .���� :KLOH QRW UHIOHFWHG LQ WKH GDWD� HYHU\ VWXGHQW ���� VWXGHQWV� LQ JUDGH �
DW 0RDQDOXD 0LGGOH 6FKRRO KDV UHFHLYHG &6 LQVWUXFWLRQ GXULQJ WKH ������� VFKRRO \HDU RQ D URWDWLRQDO EDVLV� DQG
PDQ\�RI�RXU�HOHPHQWDU\�VFKRROV�KDYH�URERWLFV�DQG�PHGLD�FOXEV�WKDW�DGGUHVV�VRPH�RI�WKH�&6�VWDQGDUGV�

/RRNLQJ IRUZDUG WR WKH ������� VFKRRO \HDU� ZH KDYH PHW ZLWK WKH SULQFLSDOV WR HQVXUH LPSOHPHQWDWLRQ RI
+56���D����� 7R VXSSRUW VFKRROV ZLWK WKHLU LPSOHPHQWDWLRQ� ZH ZLOO KDYH PHHWLQJV WKURXJKRXW WKH VFKRRO \HDU
IRFXVHG RQ SURYLGLQJ UHVRXUFHV DQG FXUULFXOXP VXSSRUW DORQJ ZLWK VWDQGDUGV XQSDFNLQJ DQG DUWLFXODWLRQ EHWZHHQ
HOHPHQWDU\� PLGGOH� DQG KLJK VFKRROV� :H ZLOO DOVR EH ORRNLQJ DW FUHDWLQJ FRPPXQLW\ SDUWQHUVKLSV WR VXSSRUW RXU
VFKRROV�

/HLOHKXD�0LOLODQL�:DLDOXD

,Q ���� � ����� WKH /HLOHKXD�0LOLODQL�:DLDOXD &RPSOH[ $UHD EHJDQ D IRFXVHG HIIRUW WR GHWHUPLQH &RPSXWHU 6FLHQFH
5HDGLQHVV LQ DOO /0: &RPSOH[ $UHDV VFKRROV� 6FKRROV ZHUH DVNHG WR DVVHVV ZKHUH WKH\ VWRRG LQ WKH IROORZLQJ
DUHDV� HTXLWDEOH &6� KLJK TXDOLW\ FXUULFXOXP� DFFHVV WR &6 3'� IXQGLQJ IRU &6� DQG LPSOHPHQWDWLRQ DQG PRQLWRULQJ
SODQV IRU &6� 6FKRROV DOVR KDG WKH RSSRUWXQLW\ WR UHTXHVW VXSSRUW DQG VHUYLFHV IURP FRPSOH[ DUHD WHDP PHPEHUV LQ
WKH IROORZLQJ IRUPV� FUDIWLQJ VFKRRO &6 SODQV� DVVLVWDQFH LQ &6 FXUULFXOXP DQG OHVVRQ GHVLJQ� &6�VSHFLILF 3'� DQG
SODQQLQJ�&6�RXWUHDFK�DFWLYLWLHV��6FKRROV�ZHUH�WKHQ�DVNHG�WR�MRLQ�FRKRUWV�IRU�LPSOHPHQWDWLRQ�SHU�$FW�����

,Q 0DUFK ����� RXU &6 WHDP EHJDQ PHHWLQJ ZLWK VFKRRO &6 OHDGV DQG DGPLQLVWUDWLRQ� :H ZLOO FRQWLQXH WR PHHW ZLWK
DOO VFKRRO WHDPV E\ WKH HQG RI WKH 6XPPHU WR KHOS VFKRROV EHWWHU XQGHUVWDQG WKH UHTXLUHPHQWV RI WKH OHJLVODWLRQ DQG
EHJLQ SODQQLQJ IRU VFKRRO�OHYHO LPSOHPHQWDWLRQ� 7KLV VFKRRO \HDU� ZH ZHUH DOVR DEOH WR KRVW D YDULHW\ RI &6�IRFXVHG
3' WKURXJK RXU ZHHNO\ 3RS�8S 3' VHVVLRQV RQ 7XHVGD\ DIWHUQRRQV� 6RPH RI WKH WRSLFV LQFOXGHG DQ ,QWURGXFWLRQ WR
$FW ���� &RGH�RUJ IRU (OHPHQWDU\ 6FKRRO� DQG 8QSDFNLQJ WKH &67$ 6WDQGDUGV� $OWKRXJK WXUQRXW KDV EHHQ VPDOO�
WHDFKHUV�DUH�YHU\�LQWHUHVWHG�LQ�OHDUQLQJ�PRUH�

/RRNLQJ IRUZDUG WR WKH ���� � ���� VFKRRO \HDU� ZH DUH H[FLWHG WR EH RIIHULQJ VXSSRUW WR RXU &6 ,PSOHPHQWDWLRQ
&RKRUW � VFKRROV DQG EXLOGLQJ WKH &6 FDSDFLW\ RI DOO WHDFKHUV LQ RXU &RPSOH[ $UHD� 7KH IROORZLQJ LV D EUHDNGRZQ RI
&6�,PSOHPHQWDWLRQ�&RKRUW�*URXSV�

Ɣ &RKRUW � �6< ������� 'DQLHO . ,QRX\H (6� .LSDSD (6� 0LOLODQL 8ND (6� 6RORPRQ (6� 0LOLODQL 06� :DKLDZD
06��:KHHOHU�06��:DLDOXD�,�	�+6

Ɣ &RKRUW����6<���������,OLDKL�(6��.DDOD�(6��0LOLODQL�,NH�(6��:DLDOXD�(6
Ɣ &RKRUW����6<���������+DOHLZD�(6��+HOHPDQR�(6��0LOLODQL�0DXND�(6��0LOLODQL�:DHQD�(6��:DKLDZD�(6
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&ORVH WR ��� RI RXU FRPSOH[ DUHD HOHPHQWDU\ DQG PLGGOH VFKRROV ZLOO EH RQ ERDUG LQ WKLV ILUVW \HDU RI $FW ���
LPSOHPHQWDWLRQ� 7KH UHPDLQLQJ VFKRROV ZLOO WUDQVLWLRQ RYHU WKH FRPLQJ VFKRRO \HDUV� 7KH &RPSOH[ $UHD &6 WHDP ZLOO
EH SURYLGLQJ VFKRROV ZLWK RQJRLQJ VXSSRUW DQG SURIHVVLRQDO GHYHORSPHQW RSSRUWXQLWLHV DV UHTXHVWHG E\ WKH VFKRROV�
:H DUH DOVR SODQQLQJ RQ KRVWLQJ DUWLFXODWLRQ PHHWLQJV WR JLYH OHDGV IURP HDFK VFKRRO D FKDQFH WR VKDUH DQG OHDUQ
IURP RQH DQRWKHU� &RPSXWHU 6FLHQFH FRXUVH RIIHULQJV LQ RXU +LJK 6FKRROV ZLOO FRQWLQXH� ZLWK HIIRUWV WR LQFUHDVH
RSSRUWXQLWLHV�IRU�YDULRXV�FHUWLILFDWLRQV�DQG�HDUO\�FROOHJH�DQG�FDUHHU�FRQQHFWLRQV�

&DPSEHOO�.DSROHL

2IIHU�&6�FRXUVHV�IRFXVHG�RQ�URERWLFV��F\EHUVHFXULW\��DQG�DUWLILFLDO�LQWHOOLJHQFH�

3HDUO�&LW\�:DLSDKX

,Q ���� � ����� 3HDUO &LW\ :DLSDKX &RPSOH[ $UHD WRRN WKH QH[W VWHS LQ RIIHULQJ &RPSXWHU 6FLHQFH WR RXU .���
VWXGHQWV� 7KURXJK SURIHVVLRQDO OHDUQLQJ FRPPXQLWLHV� HGXFDWRUV PHW ZLWK &RPSOH[ $UHD VXSSRUW WR WDFNOH FKDOOHQJHV
RI D ILUVW�\HDU LPSOHPHQWDWLRQ UDQJLQJ IURP LQVWUXFWLRQDO VWUDWHJLHV WR VWDQGDUGV�DOLJQHG DVVHVVPHQW� :LWK FRQWLQXHG
OHDGHUVKLS VXSSRUW� E\ WKH HQG RI ���� � ���� RYHU ��� HGXFDWRUV SDUWLFLSDWHG LQ FDSDFLW\�EXLOGLQJ SURIHVVLRQDO
GHYHORSPHQW LQ &RPSXWHU 6FLHQFH� :LWK RYHU ���� VWXGHQWV HQUROOHG LQ &RPSXWHU 6FLHQFH FRXUVHV� RXU &RPSOH[
$UHD &RPSXWHU 6FLHQFH SDWKZD\ KDV WDNHQ D PDVVLYH VWHS IRUZDUG IURP DSSUR[LPDWHO\ ���� VWXGHQWV LQ WKH
SUHYLRXV�\HDU�

/RRNLQJ DKHDG WR ���� � ����� ZH ZLOO FRQWLQXH WR JURZ RXU &RPSXWHU 6FLHQFH SDWKZD\ RI VWXG\ ZLWK D IRFXV RQ
LQWHJUDWHG SURMHFWV WKURXJK DSSOLHG &RPSXWHU 6FLHQFH� :H ZLOO FRQWLQXH WR RIIHU &RPSXWHU 6FLHQFH SURIHVVLRQDO
GHYHORSPHQW IRU QHZ WHDFKHUV EXW DOVR IRU WKRVH ORRNLQJ WR WDNH WKH QH[W VWHSV LQWR SK\VLFDO FRPSXWLQJ� ,Q DGGLWLRQ�
ZH ZLOO EH ORRNLQJ WR UHDFK RXW WR RXU FRPPXQLW\ DQG PDNH WKHP DZDUH RI WKH RSSRUWXQLWLHV WKDW &RPSXWHU 6FLHQFH
FDQ�RIIHU�WKH�VWXGHQWV�LQ�RXU�&RPSOH[�$UHD�

1DQDNXOL�:DLDQDH

'XULQJ WKH ������� VFKRRO \HDU� D 3URIHVVLRQDO /HDUQLQJ &RPPXQLW\ �3/&� RI �� GHGLFDWHG HGXFDWRUV PHW HDFK
PRQWK WR SODQ� HQJDJH� DQG RSHUDWLRQDOL]H WKH 1DQDNXOL�:DLDQDH &RPSXWHU 6FLHQFH LPSOHPHQWDWLRQ SODQ DW DOO RI RXU
VFKRROV� 7KH WHDP VWDUWHG WKH \HDU E\ JDLQLQJ D FOHDU XQGHUVWDQGLQJ RI WKH H[SHFWDWLRQV LQ ERWK $FW �� DQG ��� VR
ZH FRXOG FUHDWH JRDOV WR PHHW WKHVH OHJLVODWLYH PDQGDWHV� :H DOVR H[DPLQHG DYDLODEOH UHVRXUFHV WR VXSSRUW RXU
ZRUN� QDPHO\ WKH +DZDLL '2( &RPSXWHU 6FLHQFH ZHESDJH� +,'2( &6 *XLGDQFH 'RFXPHQW� DQG &6 'DVKERDUG WR
LQIRUP RXUVHOYHV RI ZKDW QHHGHG WR EH DFFRPSOLVKHG� /DVWO\� ZH KHOG PHDQLQJIXO GLVFXVVLRQV DERXW HTXLW\ DQG
RSSRUWXQLW\ LQ RXU &RPSOH[ $UHD LQ WKDW QHDUO\ DOO RI RXU VWXGHQWV GLG QRW KDYH DFFHVV WR &RPSXWHU 6FLHQFH FXUULFXOD�
QRU GLG WKH\ KDYH RSSRUWXQLWLHV WR H[SORUH &6 DV D YLDEOH FDUHHU SDWKZD\� $UPHG ZLWK WKLV LQIRUPDWLRQ� ZH EHJDQ RXU
MRXUQH\�

(DFK PHHWLQJ EURXJKW DERXW QHZ TXHVWLRQV DQG FKDOOHQJHV DV ZH QDYLJDWHG RXU ZD\ WKURXJK WKH UHVRXUFH
GRFXPHQWV DQG GHWHUPLQHG KRZ HDFK VFKRRO PLJKW EH DEOH WR RIIHU &RPSXWHU 6FLHQFH WR DOO VWXGHQWV� 7HDP PHPEHUV
DOVR SDUWLFLSDWHG LQ WKH VWDWH
V WUL�OHYHO PHHWLQJV WR XQGHUVWDQG WKH GLUHFWLRQ WKH VWDWH ZDV KHDGLQJ LQ DV ZHOO DV WR
KHDU KRZ RWKHU FRPSOH[ DUHDV ZHUH VXFFHVVIXOO\ ODXQFKLQJ &6 LQ WKHLU VFKRROV� $IWHU VRPH GHOLEHUDWLRQ� RXU WHDP
GHFLGHG WR DGRSW FRGH�RUJ DV WKH RIILFLDO FRUH &6 FXUULFXOXP IRU RXU FRPSOH[ DUHD� 7KURXJK FRQVWDQW GLDORJXH DQG
PHHWLQJV ZLWK VFKRRO DGPLQLVWUDWRUV� WKH WHDP ZDV XOWLPDWHO\ VXFFHVVIXO LQ JHWWLQJ ILYH HOHPHQWDU\ VFKRROV DQG WZR
VHFRQGDU\ VFKRROV WR RIIHU &RPSXWHU 6FLHQFH LQ WKH ������� VFKRRO \HDU� 7KH UHPDLQLQJ VFKRROV DUH ORRNLQJ WR RIIHU
&6 LQ WKH ������� VFKRRO \HDU� :H DUH H[FLWHG WR ODXQFK &RPSXWHU 6FLHQFH LQ WKH 1DQDNXOL�:DLDQDH &RPSOH[ $UHD
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DQG SURYLGH RXU VWXGHQWV RSSRUWXQLWLHV WR OHDUQ WKH FRUH FRQFHSWV RI &6 DQG EHFRPH LQIRUPHG GLJLWDO FLWL]HQV LQ WKH
��VW�FHQWXU\�

&DVWOH�.DKXNX�DQG�.DLOXD�.DODKHR

,Q WKH VFKRRO \HDU ���������� ZH IRUPHG WKH .��� :LQGZDUG 'LVWULFW &RPSXWHU 6FLHQFH �&6� :RUN *URXS FRPSRVHG
RI WHDFKHUV DQG WHFKQRORJ\ FRRUGLQDWRUV IURP &DVWOH�.DKXNX DQG .DLOXD�.DOƗKHR &RPSOH[ $UHDV� 7KH &6 :RUN
*URXS EHJDQ KDYLQJ PHDQLQJIXO GLVFXVVLRQV RQ WKH YLVLRQ RI &6 LQ ERWK &RPSOH[ $UHDV DQG LGHQWLILHG ZKDW &6
OHDUQLQJ RSSRUWXQLWLHV DUH DOUHDG\ DYDLODEOH DW RXU HOHPHQWDU\ DQG LQWHUPHGLDWH VFKRROV� VXFK DV WKURXJK FODVVURRP
OHDUQLQJ H[SHULHQFHV� FRPSXWHU DQG HQULFKPHQW FODVVHV� URERWLFV DQG PHGLD FOXEV� &6 HOHFWLYHV� DQG &6 WKURXJK WKH
H[SORUDWRU\ ZKHHO FRXUVH� 7KH &6 :RUN *URXS DOVR LGHQWLILHG WKH FRXUVHV WKDW DUH EHLQJ RIIHUHG LQ WKH KLJK VFKRROV�
VXFK DV ,QWURGXFWLRQ WR &RPSXWHU 6FLHQFH� $GYDQFHG 3ODFHPHQW &RPSXWHU 6FLHQFH 3ULQFLSOHV� &RPSXWHU
(OHFWURQLFV� 'LJLWDO 0HGLD� DQG *DPLQJ� 7KH &6 :RUN *URXS GHYHORSHG D GUDIW LPSOHPHQWDWLRQ SODQ RI VFDIIROGHG &6
OHDUQLQJ H[SHULHQFHV IURP HOHPHQWDU\ WR KLJK VFKRRO DQG GLVWULFW UHVRXUFHV DYDLODEOH WR VXSSRUW &6� LQFOXGLQJ WKH
:LQGZDUG�'LVWULFW�/HQGLQJ�/LEUDU\�

,Q WKH VFKRRO \HDU ���������� WKH &6 :RUN *URXS VXUYH\HG RXU .�� VFKRROV WR VHH KRZ PDQ\ WHDFKHUV DUH FXUUHQWO\
WHDFKLQJ &6� 7KURXJK WKH VXUYH\� ZH IRXQG WKDW WKHUH DUH WHDFKHUV WHDFKLQJ &6 DW PRVW RI RXU HOHPHQWDU\ DQG
LQWHUPHGLDWH VFKRROV� :H VKDUHG WKH VXUYH\ GDWD DQG WKH $&7 ��� UROO RXW WLPHOLQH ZLWK RXU :LQGZDUG 'LVWULFW
DGPLQLVWUDWRUV DQG DFDGHPLF FRDFKHV� :H DOVR LGHQWLILHG WKH HOHPHQWDU\ DQG LQWHUPHGLDWH VFKRROV ZKR ZLOO EH
DGGLQJ DQG JUDGLQJ &6 RQ WKH UHSRUW FDUG LQ WKH VFKRRO \HDU ���������� 7KH :LQGZDUG 'LVWULFW $FDGHPLF ,QWHJUDWLRQ
7HDP DOVR EHJDQ WR GHYHORS &6 SURIHVVLRQDO GHYHORSPHQW RSSRUWXQLWLHV IRU WHDFKHUV DQG DGGHG PRUH &6 UHVRXUFHV
WR WKH OHQGLQJ OLEUDU\ WKDW DUH DOLJQHG WR VXSSRUW WKH WHDFKLQJ RI &6 VWDQGDUGV� +DZDLL :RUNIRUFH 3LSHOLQH� RXU
GLVWULFW¶V LQWHUPHGLDU\� DOVR VXSSRUWV &6 E\ SURYLGLQJ ZRUN�EDVHG OHDUQLQJ RSSRUWXQLWLHV IRU RXU VWXGHQWV� VXFK DV
JXHVW VSHDNHUV ZLWK FDUHHUV LQ ,QIRUPDWLRQ 7HFKQRORJ\ IRU RXU HOHPHQWDU\ DQG LQWHUPHGLDWH VFKRROV DQG KLJK VFKRRO
LQWHUQVKLSV�

/RRNLQJ IRUZDUG WR WKH ��������� VFKRRO \HDU� ZH ZLOO FRQWLQXH WR OHDUQ DQG JURZ DV D GLVWULFW� 2XU :LQGZDUG 'LVWULFW
$FDGHPLF ,QWHJUDWLRQ 7HDP ZLOO FRQWLQXH WR VXSSRUW RXU :LQGZDUG WHDFKHUV ZLWK &6 3' RSSRUWXQLWLHV DQG UHVRXUFHV
LQ RXU /HQGLQJ /LEUDU\� :H ZRXOG DOVR OLNH WR SURYLGH WLPH IRU .��� YHUWLFDO DUWLFXODWLRQ DQG SURIHVVLRQDO OHDUQLQJ
FRPPXQLWLHV LQ KRSHV WR LQFUHDVH &6 OHDUQLQJ H[SHULHQFHV DFURVV RXU VFKRROV� 6RPH RI RXU KLJK VFKRROV ZLOO DOVR EH
H[SDQGLQJ WKHLU &6 FRXUVH RIIHULQJV� &DVWOH +LJK ZLOO UHSODFH WKHLU $3 &6�$ ZLWK D FRXUVH LQ %HJLQQLQJ�,QWHUPHGLDWH
3\WKRQ� .DKXNX +LJK ZLOO EH WUDQVLWLRQLQJ WR WKH QHZ ,QIRUPDWLRQ 7HFKQRORJ\ DQG 'LJLWDO 7UDQVIRUPDWLRQ 3DWKZD\�
.DLOXD�+LJK�ZLOO�DOVR�RIIHU�FRXUVHV�LQ�WKH�QHZ�,7�SDWKZD\�

+LOR�:DLDNHD

7KLV SDVW VFKRRO \HDU� �������� WKH +:&$ &RPSXWHU 6FLHQFH 7HDP FRQWLQXHG ZRUNLQJ RQ RXU FRPSOH[ DUHD &6
LPSOHPHQWDWLRQ SODQ� :H KDYH DGGHG PRUH WHDFKHUV WR RXU WHDP IRU 6< ����� VR ZH ZLOO KDYH EURDG UHSUHVHQWDWLRQ
IURP DOO JUDGH OHYHOV� 2XU FRPSOH[ DUHD WHDP PHW WZLFH GXULQJ WKLV VFKRRO \HDU WR VKDUH LQIRUPDWLRQ DERXW $FW ���
DQG WR EHJLQ WKH SODQQLQJ IRU LWV IXOO LPSOHPHQWDWLRQ E\ 6< ������ 0HPEHUV RI WKH +:&$ &6 WHDP DWWHQGHG WKH 6WDWH
&RPSXWHU 6FLHQFH WUL�OHYHO PHHWLQJV WR VKDUH XSGDWHV� KHDU IURP RWKHU FRPSOH[ DUHDV DQG FROODERUDWLYHO\ SODQ QH[W
VWHSV� :H KDYH VKDUHG WKH UHTXLUHPHQWV RI $&7 ��� DW UHJXODU SULQFLSDO PHHWLQJV DQG KDYH ZRUNHG FORVHO\ ZLWK WKH
2IILFH RI &XUULFXOXP DQG ,QVWUXFWLRQDO 'HVLJQ DV ZHOO DV WKH 8QLYHUVLW\ RI +DZDLL� &ROOHJH RI (GXFDWLRQ� /HDUQLQJ 	
7HFKQRORJ\ 'HVLJQ GHSDUWPHQW WR SURYLGH UHVRXUFHV� VKDUH SURIHVVLRQDO GHYHORSPHQW RSSRUWXQLWLHV DQG RIIHU
JXLGDQFH�DQG�VXSSRUW�WR�PHHW�WKH�OHJLVODWLYH�UHTXLUHPHQWV�
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.DX�.HDDX�3ƘKRD

1R�RSWLRQDO�&6�XSGDWH�VXEPLWWHG�IRU�6<�����������

+RQRNDD�.HDODNHKH�.RKDOD�.RQDZDHQD

Ɣ *URZWK�LQ�&6�&RPSOH[�WHDP�IURP����!����!����!��
Ɣ (YDOXDWLRQ�XVH�JXLGDQFH�GRF
Ɣ 'HYHORSHG�D�:+&$�&6�ZHESDJH�IRU�RXU�LPSOHPHQWDWLRQ
Ɣ 7HDFKHUV�DGGLQJ�DGGLWLRQDO�ILHOG��&6���WR�OLFHQVH�YLD�FRXUVHZRUN��3'��DQG�3UD[LV
Ɣ 7KUHH RI ILYH KLJK VFKRROV LQ WKH FRPSOH[ DUHD DUH WUDQVLWLRQLQJ WR &DUHHU $FDGHPLHV ZKHUHLQ DUWLFXODWLRQ DW

WKH�PLGGOH�DQG�KLJK�VFKRRO��UHJDUGLQJ�FRXUVH�RIIHULQJV�KDYH�EHHQ�WDNLQJ�SODFH�

%DOGZLQ�.HNDXOLNH�0DXL

,Q ���� � ����� %DOGZLQ�.HNDXOLNH�0DXL &RPSOH[ KDV WDNHQ WKH DSSURSULDWH DFWLRQV LQ LPSURYLQJ DFFHVV DQG WKH
TXDOLW\ RI &6 HGXFDWLRQ IRU WKHLU VWXGHQWV� 6FKRROV DW WKH HOHPHQWDU\ OHYHO DUH SUHSDULQJ DQG WDNLQJ QHFHVVDU\ DFWLRQV
IRU LPSOHPHQWLQJ &RPSXWHU 6FLHQFH DW WKHLU UHVSHFWLYH VFKRROV� 1HFHVVDU\ VWHSV LQFOXGH FKDQJHV LQ ³WHDFKHU OLQHV´�
FXUULFXOXP UHVHDUFK 	 VHOHFWLRQ� DGMXVWLQJ VFKHGXOHV� FXUULFXOXP SDFLQJ 	 VWDQGDUGV DOLJQPHQW� DQG WKH SXUFKDVH RI
�' SULQWHUV� 0LGGOH VFKRROV DUH FRQWLQXLQJ WKHLU HIIRUWV LQ LPSURYLQJ &6 LQVWUXFWLRQ� )RU H[DPSOH� 0DXL :DHQD
VXEPLWWHG D JUDQW WR SXUFKDVH ������ RI 9(; ,4 HTXLSPHQW IRU &6� ZKLFK KDV EHHQ DQ HQKDQFHPHQW WR WKHLU &6
SURJUDP� +LJK 6FKRROV VXFK DV .LQJ .HNDXOLNH +LJK 6FKRRO KDYH EHHQ OHYHUDJLQJ WKH 87HDFK &XUULFXOXP� 7KH
87HDFK FXUULFXOXP XVHV WKH &RGLR /HDUQLQJ 0DQDJHPHQW 6\VWHP ZKLFK HPEHGV WKH WH[WERRN� RXWVLGH OLQNV� DQG
FRGLQJ HQYLURQPHQWV DOO LQ RQH VWXGHQW�IULHQGO\ ORFDWLRQ� 7KLV ZDV D PDMRU LPSURYHPHQW RYHU WKH SUHYLRXV \HDU
V
FXUULFXOXP� 0DXL +LJK 6FKRRO¶V 5RERWLFV WHDP ZRQ WKH +DZDL¶L 5HJLRQDOV FRPSHWLWLRQ LQ $SULO ����� $V D UHVXOW� WKH\
KDYH EHHQ LQYLWHG WR WKH )5& :RUOG &KDPSLRQVKLSV� ZKLFK ZLOO WDNH SODFH LQ +RXVWRQ� 7H[DV� %.0¶V SDUWQHUVKLS ZLWK
2FHDQLW KDV DIIRUGHG WKH FRPSOH[ DUHD ZLWK SURIHVVLRQDO GHYHORSPHQW LQ WKH SDVW DQG DOVR DIIRUGHG WKH &RPSOH[
$UHD�ZLWK����$OWLQR�&DUV�IRU�WHDFKHUV�ZKR�KDYH�WDNHQ�3'�FRXUVHV�ZLWK�2FHDQLW�

/RRNLQJ IRUZDUG WR WKH ������� VFKRRO \HDU� %.0 VFKRROV ZLOO FRQWLQXH WR VXSSRUW LWV VFKRROV XVLQJ WKH WUL�OHYHO
V\VWHP RI VXSSRUW WR LPSURYH WKH DFFHVV DQG TXDOLW\ RI &6 HGXFDWLRQ� :H ZLOO FRQWLQXH WR VXSSRUW DFFHVV IRU WHDFKHUV
WR XVH $OWLQR &DUV LQ WKHLU FODVVURRP DV ZHOO DV VHHN IXUWKHU SDUWQHUVKLS RSSRUWXQLWLHV ZLWK 2FHDQLW DQG RWKHU
RUJDQL]DWLRQV� :LWK WKH +,'2( .��� &6 *XLGDQFH 'RFXPHQW� %.0 ,PSOHPHQWDWLRQ 3ODQ� DQG ZLWK WKH WUL�OHYHO
V\VWHP�RI�VXSSRUW�	�FROODERUDWLRQ���%.0�ZLOO�FRQWLQXH�WR�JURZ�DQG�LPSURYH�&6�HGXFDWLRQ�IRU�WKHLU�VWXGHQWV�

+DQD�/DKDLQDOXQD�/DQDL�0RORNDދL
,Q ���� � ����� +DQD�/DKDLQDOXQD�/DQDL�0RORNDL VKDUHG VXFFHVVHV LQ VHYHUDO DUHDV UHODWHG WR &6 HGXFDWLRQ�
6FKRROV DW WKH HOHPHQWDU\ DQG PLGGOH VFKRRO OHYHOV FRQWLQXHG WR WDNH DGYDQWDJH RI &RPSXWHU 6FLHQFH (GXFDWLRQ
:HHN E\ SDUWLFLSDWLQJ LQ YDULRXV +RXU RI &RGH DFWLYLWLHV DFURVV FRQWHQW DUHDV� ,Q DGGLWLRQ� VHYHUDO VFKRROV WRRN WKH
RSSRUWXQLW\ WR LQYLWH JXHVW VSHDNHUV WR WDON DERXW KRZ &RPSXWHU 6FLHQFH LV LPSDFWLQJ ILHOGV VXFK DV PDULQH VFLHQFHV
DQG VSRUWV PHGLFLQH� )LQDOO\� WKUHH WHDFKHUV IURP RQH PLGGOH VFKRRO VXEPLWWHG D JUDQW SURSRVDO UHTXHVWLQJ ����� WR
SXUFKDVH�WZR��'�SULQWHUV�IRU�XVH�LQ�&6�OHVVRQV�

/RRNLQJ IRUZDUG WR WKH ������� VFKRRO \HDU� VHYHUDO KLJK VFKRROV DUH SODQQLQJ WR RIIHU &6 FRXUVHV IRFXVHG RQ
URERWLFV DQG DUWLILFLDO LQWHOOLJHQFH IRU WKH ILUVW WLPH� ,Q FRQMXQFWLRQ ZLWK &6 UHVRXUFH WHDFKHUV� WKH DUHD¶V &6 7HDP
/HDG LV FRRUGLQDWLQJ SURIHVVLRQDO GHYHORSPHQW VXSSRUW WKURXJK D PRQWK�ORQJ LQLWLDWLYH LQYROYLQJ &6 XQGHUJUDGXDWHV
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IURP WKH 8QLYHUVLW\ RI 'HODZDUH� 7KLV LQLWLDWLYH ZLOO SURYLGH WDUJHWHG SURIHVVLRQDO GHYHORSPHQW H[SHULHQFHV FKRVHQ E\
FODVVURRP WHDFKHUV� )LQDOO\� VHYHUDO VFKRROV DUH ZRUNLQJ ZLWK 7HFKQRORJ\ 2XWUHDFK +DZDLL �725&+� WR DUUDQJH
RSWLRQDO�6DWXUGD\�FRGLQJ�FODVVHV�IRU��WK�WR���WK�JUDGH�VWXGHQWV�

.DSDD�.DXDL�:DLPHD

7KLV SDVW VFKRRO \HDU� �������� WKH .DXD¶L &RPSOH[ $UHD EHJDQ WKH LQLWLDO LPSOHPHQWDWLRQ RI RXU &RPSXWHU 6FLHQFH
SODQ� :H DVVHPEOHG D JURXS RI NQRZOHGJHDEOH DQG SDVVLRQDWH WHDFKHUV ZKR QRZ VHUYH RQ RXU .DXD¶L &RPSXWHU
6FLHQFH &ROODERUDWLYH� 7KLV WHDP LV FRPSRVHG RI �� LQGLYLGXDOV LQFOXGLQJ P\VHOI DV WKH &RPSOH[ $UHD /HDG� 2XU
WHDP PHW WZLFH GXULQJ WKLV VFKRRO \HDU WR LQWURGXFH WKH &RPSXWHU 6FLHQFH LQLWLDWLYH� DUWLFXODWH UROHV DQG
UHVSRQVLELOLWLHV� VKDUH LQIRUPDWLRQ DERXW $FW ���� DQG EHJLQ WKH SODQQLQJ IRU IXUWKHU UROORXW WR VFKRROV� $ VXEJURXS RI
WKH &6 &ROODERUDWLYH UHSUHVHQWHG E\ HOHPHQWDU\� PLGGOH� DQG KLJK VFKRRO WHDFKHUV DWWHQG WKH 6WDWH &RPSXWHU
6FLHQFH�WUL�OHYHO�PHHWLQJV�WR�JDLQ�LQIRUPDWLRQ��QHWZRUN��DQG�FROODERUDWLYHO\�GHVLJQ�DQG�SODQ�QH[W�VWHSV�

2XU .��� SODQ ZKLFK LQYROYHV SURIHVVLRQDO GHYHORSPHQW IRU VWDII DQG DGPLQLVWUDWRUV LV HVWDEOLVKHG DQG ZH DUH UHDG\
WR LPSOHPHQW RXU 3' SODQ QH[W VFKRRO \HDU� 7KH &RPSOH[ $UHD KDV SDUWQHUHG ZLWK QDWLRQDOO\�UHFRJQL]HG SURYLGHU�
%RRWXS 3'� WR SURYLGH VHUYLFHV DQG FRDFKLQJ WR RXU VFKRROV� $QRWKHU LQQRYDWLRQ ZH LQVWLWXWHG WKLV \HDU LV ³67(0
6DWXUGD\V´ ZKLFK DUH ZRUNVKRSV GHVLJQHG WR EULQJ WRJHWKHU WHDFKHUV WR OHDUQ DQG JURZ WRJHWKHU LQ WKH WHDFKLQJ DQG
OHDUQLQJ RI 67(0 DQG FRPSXWHU VFLHQFH� 3DUWLFLSDQWV DUH HQJDJHG LQ SURIHVVLRQDO GHYHORSPHQW WKURXJK DQ
LQWHUDFWLYH� KDQGV�RQ DSSURDFK RI LQWHJUDWLQJ D SK\VLFDO FRPSXWLQJ GHYLFH DQG SURJUDPPLQJ WKDW DOLJQV WR WKH &67$
&RPSXWHU�6FLHQFH�VWDQGDUGV�

1H[W VFKRRO \HDU� ZH ZLOO RIIHU PRUH &RPSXWHU 6FLHQFH FRQWHQW WR VWXGHQWV WKURXJK YDULRXV PRGHOV ZKLFK LQFOXGH
FODVVURRP WHDFKHU LQWHJUDWLRQ DQG�RU 67(0�&RPSXWHU 6FLHQFH WHDFKHUV� (OHPHQWDU\ VFKRROV ZLOO DOVR EH HQFRXUDJHG
WR EHJLQ JUDGLQJ &RPSXWHU 6FLHQFH RQ WKHLU HOHPHQWDU\ VFKRRO UHSRUW FDUGV� 0LGGOH VFKRRO DUWLFXODWLRQ ZLWK KLJK
VFKRROV KDV VWDUWHG DQG ZLOO H[SDQG WR LQFOXGH PRUH VFKRROV� :H ZLOO DOVR LQFUHDVH WKH QXPEHU RI DIWHUVFKRRO
&RPSXWHU 6FLHQFH FOXEV DV ZHOO DV HQFRXUDJH PRUH &RPSXWHU 6FLHQFH RSSRUWXQLWLHV IRU IDPLOLHV WR HQJDJH LQ ZLWK
WKHLU�FKLOGUHQ�

½»½½��JJQ=H��ALKNP�KJ��KILQPAN��?EAJ?A��KQNOAO�=J@��KJPAJP 52



0DKDOR


	DOE_REPORT2022_ComputerScience
	44771
	                   KEITH T. HAYASHI
	STATE OF HAWAI`I
	OFFICE OF THE SUPERINTENDENT
	November 22, 2022
	The Honorable Ronald D. Kouchi, President
	and Members of the Senate
	State Capitol, Room 409
	Honolulu, Hawaii 96813
	The Honorable Scott K. Saiki, Speaker
	and Members of the House of Representatives
	State Capitol, Room 431
	Honolulu, Hawaii 96813
	Dear President Kouchi, Speaker Saiki, and Members of the Legislature:
	For your information and consideration, I am transmitting a copy of the annual report, Computer Science Courses and Computer Science Content, pursuant to Act 158, Session Laws of Hawaii 2021.  In accordance with Section 93-16, Hawaii Revised Statutes,...
	Sincerely,
	Keith T. Hayashi
	Superintendent
	KTH:bt
	Enclosure
	c: Legislative Reference Bureau
	Hawaii State Public Library System
	University of Hawaii
	Office of Curriculum and Instructional Design


	Act_158_Report_2022_Final_With_Cover



