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Preface 
CHRISTOPHER HOADLEY; MADISON ALLEN KUYENGA; CHRISTY CRAWFORD; AND COMPUTER SCIENCE 

EDUCATIONAL JUSTICE COLLECTIVE 

What Is This Guide and Where Did It Come From? 

�  +� /, a 6/a �++a  �7� � 6/45a 4 ��'-%a 6&'5Na �& 6& 4a ;/7a �4  a - 9a 6/a �/,276 4a 5�' -�  a T��UJa  37' 6;a '-a  �7� � 6'/-Ja /4a

�/6&Ja9 a&/2 a6&� 6a6&'5a%7'� a9'++a5722/46a;/7a6/a�� 8�-�  a 37' 6;a'-a��a �7� � 6'/-aT��a��Ua'-a; /74a� /- 6 :6Ia� $ /4  a

; /7a  ,��4 *a /-a ; /74a )/74- ;a '- 6/a6&'5a4 5/74 �  Ja9 �̀a+'* a6/a5&�4 a5/, a ���*%4 /7-�a ��/76a6& a2 /2+ a9&/a&� 8 a

� /- 64'�76 �a6/a'6a�-�a&/ 9a'6a��, a��/76Ia

�&'5a%7'� a'5a6& a24/�7� 6a/$a�a�/,,7-' 6;a/ $a �7� � 6/45a�-�a4 5 �4 �& 45a� /,,' 66 �a6/a 37' 6;X$/�75 �a9 /4 *Ia�  a�4 � 9a

/-a6& a*-/ 9+ �% a�-�a :2 4' -�  5a/ $a �7� � 6/45a�-�a4 5 �4 �& 45a9&/a&� 8 a+�'�a6& a$/7-�� 6'/-a$/4a 37' 6;a $$/4 65a'-a

��a�-�a'-a �7� � 6'/-Ia�5a�a� /++ � 6'8 a/ $a �7� � 6/45Ja6 ��& 45Ja��,'-'564 � 6/45Ja+ �4- 45Ja�-�a+ �� 45Ja9  a�4 a� /,,' 66 �a

6/a -%�%'-%a'-a�4'6'� �+a4 > � 6'/-a�-�a24 �� 6'�  a9' 6&a�-�a�4 /7-�a� /,276'-%a�-�a� /,276'-%a �7� � 6'/-Ia

�  a 9  4  a 2742/5 $7++;a �4 /7%&6a 6/% 6& 4a 6/a 24/ 8'� a 24 / $ 55'/-�+a � 8 +/2, - 6a 6/a � 9a � /4 *a �' 6;a �7�+'�a ��&//+a

6 ��& 45a �5a 2�4 6a /$a 6& a �'564'�65̀a ��a ��a '-' 6'� 6'8 5Ia �& a �'4  � 6/4a /$a �7+674�++;a �  52/-5'8  X� 756�'-'-%a ��7� � 6'/-Ja

�&4'56;a�4 � 9$/4 �Ja/4%�-'<  �a75a�5a�a%4/72a� � � 75 a/ $a/74a4�-%  a/ $a24/ $ 55'/-�+a :2 4' -�  a�-�a6& a�'8  45 a'� - 6'6' 5a

9  a &/+�a �4/7-�a ��'+' 6; Ja �+�55Ja % -� 4a �-�a 5 :7�+a /4' - 6�6'/-Ja +�-%7�% Ja -� 6'/-�+' 6; Ja 4��  a �-�a  6&-'�' 6; Ja 4 +'%'/-Ja

5/�'/ � /-/,'�a56� 675Ja�-�a,/4  Ia�/, a/ $a/74a,�- ;a'� - 6'6' 5a�4 a4 > � 6 �a'-a� '%74 a@Ia� a&� 8 a52 - 6a6', a%4�22+'-%a

9' 6&a9&�6a6& 5 a2 452 � 6'8 5a&�8 a/ $$ 4  �a�5a9  a&� 8 a9 /4 *  �a6/a� 66 4a7-� 456�-�a�4' 6'� �+a�/,276'-%a �7� � 6'/-Ia

� " .+ �M7M

�0-U�*''��/$1�U	 ��)/$/$�.
@a

@I � /4 �a �+/7�a �4  � 6 �a 75'-%a&6625KRR9 9 9 I)�5/-�� 8' 5I� /, R9 /4 ��+/7� RLa 5  a $7++a +'56a /$a '� - 6'6' 5a '-a �76&/45a �-�a

��*-/ 9+ �%, - 65Ia

�4  $��  aakaa:8

https://www.jasondavies.com/wordcloud/


�74a56/4;a� % '-5a'-aA?@DJa9& -a� 9a� /4 *a�' 6;a,�� a�a� /,,' 6, - 6a6&�6a9'6&'-a6 -a;  �45Ja6& a�'6;`5a27�+'�a5�&//+5a

9 /7+�a24/ 8'� a, �-'-% $7+a��a'-5647�6'/-a6/a�++a/$a'65a@I@a,'++'/-a567� -65Ia�&'5a $$/4 6a9�5a� �++ �a] �/,276 4a��' -�  a$/4a
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756'�  a� �%7 Ja8'5'6a&6625KRR�)+I/4%a

GI � /a+ �4-a,/4  a��/76a6& a=+,a �*���U�$�. Ja8'5'6a&6625KRR� /� ��'�5I� /, R��/76a
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'-a ��a ��a  :'56a �-�a 2 45'56Ia �  a 4 � /%-'<  a 6&�6a 6& a '- 37' 6' 5a 9 a +'8 a 9' 6&a 6/�� ;a �4 a �a 4 57+6a /$a �&/'�  5a ,�� a � ;a

'-�'8'�7�+5Ja %4/725Ja �-�a '-56' 676'/-5a &'56/4'� �++; Ia �  a �+5/a ��*-/ 9+ �% a 6&�6a '-)756'� 5a �4 a � /- 6'-7�++;a 4 24 /�7�  �a

6/�� ;a6&4/7%&a5;56 ,5a/ $a/224 55'/-Ja/4a5/�'�++ ;a /4%�-'<  �a2� 66 4-5a/ $a,'564 � 6, - 6Ja�-�a-/6a5/+ +;a6&4/7%&a6& a

�� 6'/-5a/ $a'-�'8'�7�+a2 /2+ a/4a]���a�� 6/45Î a�& 5 a5;56 ,5a�4  � 6 a'- 37' 6' 5a��5 �a/-a5/�'�+a� � 6 %/4' 5a+'* a4��  a�-�a

 6&-'�' 6; Ja�+�55Ja�'5��'+'6; Ja% -� 4a�-�a5 :7�+a/4' - 6�6'/-Ja4 +'%'/-Ja�-�a,/4  Ia	- 37' 6' 5a�4 a4 24 /�7�  �a� ;a'-�'8'�7�+5Ja

%4/725Ja�-�a'-56' 676'/-5a'-a9 � ;5a6&�6a�/- 64'�76 a6/a7- )756a�/-�' 6'/-5a�-�a/76� /, 5a$ /4a,�4 %'-�+'<  �a'-�'8'�7�+5a�-�a

%4/725Ia� � � 75 a6& 5 a5;56 ,5a�4  a9 / 8 -a'- 6/a/74a5/�'�+a+'$ Ja&/9a9  a7-� 456�-�a/745 + 8 5a�-�a/74a567� - 65Ja&/9a

9  a'- 6 4�� 6Ja�-�a&/9a9  a+ �4-a�4  a�++a'->7 -�  �a� ;a'- 37' 6' 5Ja5&�2'-%a9&�6a&�22 -5a'-a/74a5�&//+5a�-�a�+�554 //,5Ia

�  a�+5/a4 � /%-'<  a6&�6a9 a�5a'-�'8'�7�+5a�-�a%4 /725a&� 8 a6& a2/9  4a6/a4 5'56a�-�a�&�-%  a5/�'�+a2� 66 4-5a�-�a-/4,5Ia

� /4a  37' 6;a 6/a � � /, a �a 5756�'- �a 4 �+'6; Ja 9 a -  �a 6/a 6&'-*a / $a '6a -/6a �5a �-a /�) � 6a /4a 6&'-%a 6&�6a ��-a � a �� 37'4 �Ia

	-56 ��Ja 37' 6;a'5a�-a/-% /'-%a $$/4 6a6/a�'54726a'- 37' 6��+ a5;56 ,5a�-�a6/a�4  � 6 a� ;-�,'�a5647� 674 5a6&�6a4 '-$ /4 �  a

�-�a4  2+'� � 6 a 37' 6��+ a'� �5Ja&��' 65Ja4 5/74 �  5Ja�'564'�76'/-a/ $a2/9  4Ja�-�a/76� /, 5Ia� /4 *'-%a6/9 �4 �a 37' 6;a'-a��a

��a�/ 5- `6a&�22 -a'-a'5/+� 6'/-Ia	 65̀a2�46a/$a�a�/- 8 45� 6'/-a��/76a �7� � 6'/-�+a 37' 6;a,/4  a�4 /��+ ; Ia�& 4  5̀a�+5/a-/6a

/- a2 4$  � 6a9� ;a6/a�/a6&'5a9/4 *Ia�& a9 /4 *a9'++a-�674�++;a+//*a�'$ $ 4  - 6a'-a�'$$ 4  - 6a�/,,7-' 6' 5a6&�6a&�8 a�'$ $ 4  - 6a

&'56/4' 5a�-�a'- 6 4 565Ia�  a,� ;a,�*  a,'56�*  5a�+/-%a6& a9� ; Ja�76a9 a� �-a6�*  a4 52/-5' �'+' 6;a$/4a6& ,Ja+ �4-a$4/,a

6& ,Ja�-�a,/ 8 a$/4 9 �4 �Ia�5a9  a*-/ 9a� 66 4Ja9 a� �-a�/a� 66 4Ia�-�a9&� 6a'5a� 66 4a/4a4'%&6a,� ;a+//*a�a+'66+ a�'$$ 4  - 6a

$/4a ��&a6 ��& 4 Ja�+�554//,Ja5�&//+Ja�-�a� /,,7-' 6; Ia


�- ;a �7� � 6/45Ja4 5 �4 �& 45Ja�-�a5�&/+�45a�4  a,�*'-%a5'%-'=� �- 6a�/- 64'�76'/-5a6/a6& 5 a $ $/4 65Ia	-a/74a/ 9-a9 /4 *Ja
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�-�a '-� /42/4 � 6 5a 567� - 65`a &'56/4' 5Ja '� -6'6' 5Ja �-�a  :2 4' -�  5a '- 6/a '-5647� 6'/-a 6/a �4  � 6 a�.%-.+ �%%2M ,.,-�"'"' M

)��� ( "��%a24�� 6'�  5Ia

�  a&� 8 a�4 � 9-a/-a6& a9 /4 *a/ $a6& 5 a 37' 6;X/4' - 6 �a5�&/+�45a�5a9 a&� 8 a6&/7%&6a��/76a9&� 6a'6a, �-5a6/a24/,/6 a

 37' 6��+ a�&�-%  5a'-a��a��Ia�& '4a'� �5a&�8 a& +2 �a75a� =- a6& a$7674 5a9 a9 �- 6a6/a5  Ja$7674 5a6&�6a'-�+7� Ka

Pa� ���,, a6/a4 + 8�- 6a�/,276'-%a6//+5a�-�a+' 6 4��' 5a5/a6&� 6a+ �4- 45a9&/5 a'� - 6'6' 5a&�8 a�  -a,�4 %'-�+'<  �a'-a

5/�' 6;a&� 8 a9&� 6a6& ;a-  �a6/a+ �4-a�-�a6&4'8  a�-�a6/a� /- 64'�76 a6/a�-�a5756�'-a6& '4a� /,,7-' 6' 5`a�7+674�+a

�-�a+�-%7�%  a24�� 6'�  5Ia

Pa�37'22'-%a�++a+ �4- 45a9' 6&a�+" -"��%M�(',�"(.,'�,, a��/76a� /,276'-%a6//+5Ja�7+674 5Ja�-�a'-�7564' 5a5/a6&� 6a6& ;a

� �-a9 /4 *a6/9 �4 �a6& a 6&'� �+a�-�a)756a-+�',� (+&� -"(' a/ $a6&/5 a6//+5Ja�7+674 5Ja�-�a'-�7564' 5Ia

�  a�+5/a5&�4 a5/, a24'-�'2+ 5a6&� 6a%7'� a&/9a9  a�� 6a'-a5 48'�  a/ $a6& 5 a%/�+5a6&�6a,'%&6a�+5/a'-52'4 a �7� � 6/45a6/a

�� 6Ia�  a&/2 a; /7a9'++a-/6'�  a6& a$/++/9'-%a24'-�'2+ 5a'-a�� 6'/-a'-a6& a� /,'-%a�&�26 45Ka

Pa�  a�4' 6'� �++;a :�,'- a/74a/ 9-a'� - 6'6' 5a�-�a4  +� 6'/-5&'25a6/a��a��a�-�a'-�7564 ; Ia

Pa�  a :  4 �'5 a�4  � 6'8 a� /74 �% a6/a�'54726a6& a56�675a37/Ia�  a'- 8'6 a/74a567� - 65a6/a�/a6& a5�, aT�-�'55' a 6a�+IJa

A?A@UIa

Pa�  a�� 6'8 +;a + 8� 6 a,7+6'2+ a9 � ;5a/ $a*-/ 9'-%Ja� '-%Ja�-�a� /,276'-%Ja 52 �'�++;a6&/5 a9 � ;5a6&�6a&�8 a�  -a

,�4 %'-�+'<  �a'-a�-�a� ;a/74a5;56 ,5Ia

Pa�  a5722/4 6a,7+6'2+ a%/�+5Ja�7+674�+a�-�a+�-%7�% a24�� 6'�  5Ja�-�a2� 6&9 � ;5a$/4a57� �  55Ja'-�+7�'-%a6&/5 a-/6a

�+9 � ;5a8�+7 �a/4a�� �  26 �a� ;a/74a5;56 ,5Ia

Pa�  a24/,/6 a�++a+ �4- 45`a�% -� ;a6/a6'-*  4a9' 6&Ja�4 � 6 Ja�-�a,/�'$ ;a� /,276'-%a6//+5a$/4a2742/5 5a6&�6a,� 66 4a6/a

6& ,Ia

Pa�  a�4  � 6 a5722/4 6'8 a��a+ �4-'-%a - 8'4/-, - 65a9& 4 a ��&a567� - 6a&�5a9&�6a6& ;a-  �a6/a2�46'�'2� 6 a

, �-'-% $7++; Ia

Pa�  a�7+6'8� 6 a� /++��/4 � 6'/-a9' 6&'-a�-�a/765'� a/ $a'-56'676'/-5a�-�a6/%  6& 4a9'6&a,�4 %'-�+'<  �a� /,,7-' 6' 5a6/a

Gaakaa	- 64/�7� 6'/-



�'5,�- 6+ a/224 55'8  a5;56 ,5a'-a �7� � 6'/-Ja� /,276'-%Ja�-�a��a��Ia

�  a 5&�4 a 6& 5 a 8�+7 5a �-�a 24'-�'2+ 5a 9' 6&a ;/7a �5a 6& a $/7-�� 6'/-a / $a 6&'5a %7'� Ia �& a %7'� a '5a '-6 -� �a 6/a & +2a

; /7a  :�,'- a �-�a 4  ',�% '- a &/ 9a ; /7a 7-� 456�-�a ; /745 +$Ja ;/74a 567� - 65Ja �-�a ;/74a 6 ��&'-%Ia � '6&a 6&/5 a - 9a

2 452 � 6'8 5Ja;/7a� �-a'� - 6'$;a� /-�4  6 a9� ;5a6/a64�-5$ /4,a9&� 6a&�22 -5a'-a; /74a� /- 6 :65a 8 4 ;a�� ; Ia�/7a9'++a=-�a

9 � ;5a6/a5722/46a�'' a/ $a;/74a567� - 65a6/a75 a�/,276'-%a6/a,  6a6& '4a2 45/-�+a%/�+5Ja6/a4 ��&a6& '4a2/6 - 6'�+Ja�-�a6/a

� � /, a�&�-%  a�% - 65a$/4a6& '4a�/,,7-' 6' 5a�-�a6& a��a= +�Ia

Revisiting MarilynÕs Story 

	-a 4 > � 6'-%a /-a & 4a  $$/4 65a �5a �a ��a  �7� � 6/4Ja 
�4'+;-a  :24  55 �a 8 4 ;a 4 �+a �/-�  4-5a ��/76a &/ 9a 6/a ]�7'+�a  37' 6;a

9' 6&/76a � '-%a '- 37' 6��+ ^a %'8 -a & 4a 567� - 65`a �'8 45 a ���*%4 /7-�5Ja '� - 6'6' 5Ja '-6 4 565Ja �-�a -  �5Ia 
�4'+ ;- 5̀a

37 56'/-5a 2/'- 6a 6/a 6& a �/,2+ :' 6;a / $a �/'-%a  37' 6;a 9 /4 *Ia 
�4'+ ;-a �'5�755 �a 6& 5 a �&�++ -% 5a 9' 6&a & 4a �/++ �%7 5a

5 8 4 �+a6', 5a�74'-%a6& a57,, 4 Ia�74'-%a6& '4a�/- 8 45� 6'/-5Ja
�4'+ ;-a�-�a& 4a$  ++/9a6 ��& 45a4 �+'< �a6&�6a6& 4 a

9 �5- `6a�a37'�*a5/+76'/-Ia�& ;a4 � /%-'<  �a6&�6a6& 5 a�/- 8 45� 6'/-5a9  4  a)756a6& a56�46a�-�a6&� 6a6& ;a-  � �a,/4  a6', a

6/a=%74 a/76a&/9a6/a]�/a 37' 6;a 37' 6��+ ; Î a �& ;a9 /4 *  �a6/a2+�-a6', a�-�a52��  a$/4a� /++��/4 � 6'/-a '- 6/a6& a�/,'-%a

5�&//+a;  �4Ia�& ;a+//*a$/4 9 �4 �a6/a% 66'-%a6/a*-/9a6& '4a567� - 65a�-�a,�*'-%a� /-�4  6 a�&�-%  5a6&�6a9'++a� - = 6a6& '4a

�+�554//,5a�5a6& a- 9a;  �4a� % '-5Ia�  `++a$/++/9a6& '4a6&'-*'-%a��/76a&/ 9a6/a� 56a5722/46a6& '4a567� -65`a-  �5a�-�a

9 /4 *a6/9 �4 �a 37' 6��+ a/76� /, 5a'-a��a'-a6& a�&�26 45a6&� 6a$/++/9 Ia�  a&/2 a6&� 6a6&'5a�//*a9'++a'-52'4 a; /7a6/a -%�% a

'-a; /74a/ 9-a� /- 8 45� 6'/-5a��/76a 37' 6;a'-a��a+'*  a
�4'+ ;-a�-�a& 4a� /++ �%7 5Ia

Reflection Questions: 

@Ia� &'�&a2' �  5a/ $a
�4'+;- 5̀a56/4;a4 5/-� 6 �a9' 6&a;/7 Oa� &� 6a�&�++ -% 5a�/a; /7a$��  a/4a�- 6'�'2� 6 a$��'-%a'-a; /74a

9 /4 *a�5a�a��a �7� � 6/4Oa

AIa � &� 6a*'-�5a/ $a'- 37' 6' 5a�4 a; /7a� 9 �4  a/ $a'-a;/74a6 ��&'-%a5 66'-%5Oa	-a6& a�/,,7-' 6' 5a9& 4 a; /7a�-�a; /74a

567� - 65a+'8 Oa

BIa � &� 6a8�+7 5a�-�a24'-�'2+ 5a�744  - 6+;a5&�2 a; /74a9 /4 *a�5a�-a �7� � 6/4a% - 4 �++;Oa�5a�-a �7� � 6/4a'-a��a

52 �'=� �++;Oa�5a�-a 37' 6;X/4' - 6 �a �7� � 6/4Oa�/ 9a�/a6& 5 a�+'%-a9' 6&Ja�'$$ 4a$4/,Ja/4a�7'+�a/-a6& a8 �+7 5a�-�a

24'-�'2+ 5a6&� 6a5&�2 a6&'5a%7'� Oa

Takeaways for Practice: 

Pa�  8' 9a6& a�744 - 6a56�6 a/$a��a��a'-a; /74a5 66'-%Ia	- 8 - 6/4;a9&/a&�5a�� �  55a6/a��a��a�744  - 6+; Ja9&�6a�55 65a;/7a
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Pa� �4-a,/4  a��/76a5/, a/ $a6& a�'8 45 a+ �� 45a'-a��a�-�a��a��a� ;a :2+/4'-%a�  5/74 �  a@Ia�/-5'� 4a'- 6 %4� 6'-%a

6& 5 a'-�'8'�7�+5a'- 6/a;/74a :'56'-%a+ 55/-5a6/a& +2a567� -65a4 � /%-'<  a6& ,5 + 8 5a'-a��Ia

	- 64/�7� 6'/- aakaaH
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 37' 6;a�5a64�-5$ /4,� 6'/-a
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Revisiting MarilynÕs Story 
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�-�a5�&//+5Ia� 6a6& a5�, a6', Ja�5a9  `++a5  a9' 6&a/6& 4a6 ��& 45a6&4/7%&/76a6& a�//*Ja5/, 6', 5a24 /,/6'-%a�'8  45' 6;a
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Takeaways for Practice: 
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Glossary 
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3. aUnderstanding Inequities in Computer Science 
and Computer Science Education 
SARA VOGEL; CHRISTOPHER HOADLEY; LAUREN VOGELSTEIN; BETHANY DANIEL; STEPHANIE T. JONES; AND 

COMPUTER SCIENCE EDUCATIONAL JUSTICE COLLECTIVE 
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Embedded Bias and Unjust Impacts of Technology 

�5a
5Ia
 /4 �+ 5a9�5a6�+*'-%a6/a& 4a�/++ �%7 a
5Ia� /45Ja6& ;a-�, �a�-/6& 4a'- 37' 6;a6& ;a� �+a9'6&a�5a��a6 ��& 45a

Za4 � /%-'<'-%a�'�5 5a  ,� �� �a '-a6 �&-/+/% ; Ia 
5Ia � /45a5&�4 �a �-a  :2 4' -�  a$4/,a& 4a ,'��+ a5�&//+a �+�55a6&� 6a
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� /,276'-%a*-/ 9+ �% a'-a6& a&�-�5a/ $a�a$ 9aT���*75Ja@HG?UIa�8 4a6', Ja>7 -� ;a'-a�'-�4 ;a$�� �a�-�a/6& 4a$ /4,5a/ $a'-X

%4/72 R/76X%4/72a�/7-��4' 5a 8/+8 �Ia� /4a :�,2+ Ja567� - 65a�6a,�- ;a5�&//+5a9' 6&a�/,276'-%a24 /%4�,5a� 8 +/2 �a
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	-a� �4 /- 5̀a7-'6Ja& a9/4 *5a6/9 �4 �a& +2'-%a567� - 65a]2+�;a6& a%�, ^a�;a& +2'-%a6& ,a'� - 6'$;a6& '4a'-6 4 565a
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5. aBusting Myths About Inequity: Theories for 
Computer Science Educators to Think With 
SARA VOGEL; LAUREN VOGELSTEIN; MADISON ALLEN KUYENGA; LLOYD M. TALLEY; NYKEMA LINDSEY; CHRISTY 

CRAWFORD; MELISSA MEJIAS PARKER; BETHANY DANIEL; STEPHANIE T. JONES; AND COMPUTER SCIENCE 

EDUCATIONAL JUSTICE COLLECTIVE 

Chapter Overview 

�&'5a�&�26 4a/ $$ 45a5/, a6& /4  6'� �+a6//+5a6/a6&'-*a9'6&a�5a �7� � 6/45a -%�% a'-a 37' 6;X$/�75 �a9 /4 *Ia�2 �'=� �++; Ja

6& a�&�26 4a :�,'- 5a6& a'� �a/ $a'-6 45 � 6'/-�+' 6;a�-�a�a$4 �, 9 /4 *a� �++ �a]6& a� /74a	 5̀^a6&�6a'++7,'-� 6 5a&/9a'- 37' 6;a
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�& a�&�26 4a75 5a6& 5 a6& /4' 5a�5a+ -5 5a6/a�756a, ; 6&5a6&�6a�4 a/ $6 -a%'8 -a�5a :2+�-� 6'/-5a$/4a9&;a'- 37' 6;a :'565a
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Chapter Objectives 
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Key Terms: 
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EmilyÕs Story 

�,'+ ;a '5a�-a + , - 6�4;a6 ��& 4a9&/a'5a� /-�  4- �a��/76a 37' 6;a� 6a& 4a5�&//+I
@
a�& a&�5a& �4 �a5 8 4 �+a, ; 6&5a��/76a
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Theories as Tools to Think With 
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� &'+ a6& 5 a :2+�-� 6'/-5a,� ;a,�*  a5 -5 a/-a6& a574$��  Ja6& 4 a�4 a�a+/6a/$a$�+5 a�557,26'/-5a ,� �� �a'-a6& ,Ia
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��*-/ 9+ �%'-%a5;56 ,'�a2� 66 4-5a6&�6a�/- 64'�76 a6/a'- 37' 6; Ia

� 52' 6 a 6& a $��6a 6&�6a 6& 5 a 56�6 , - 65a �4 a �++a ��67�++;a , ; 6&5a ��5 �a /-a '-� /,2+ 6 a '-$/4,� 6'/-Ja 6& 5 a �-�a /6& 4a
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�& -Ja5& a� /7+�a'- 6 - 6'/-�++ ;a2+�-a$/4a'- 6 4�� 6'/-5a6&�6a,'%&6a :2+/4  a�-�a2/6 - 6'�++;a�++ 8'� 6 a5/, a/ $a6& a6 ��& 45`a

� /-�  4-5a6&�6a�/7+�a� /, a$4 /,a'- 6 4-�+'<  �a- %� 6'8 a8' 95a��/76a��Ia

Mythbusting Time! 
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� 4/-%Na�5a9'6&a,�- ;a'-56�-�  5a/ $a'-6 4-�+'<  �a/224  55'/-Ja6& a, ; 6&a'5a��5 �a/-a�557,26'/-5a

�-�a56 4  /6 ;2 5a6&� 6a�4 a$�+5 Ia�& a��a���a� /745 a9 �5a� 5'%- �a6/a� a�-a'- 64/�7� 6/4;a� /745 a

�-�a6/a9  +� /, a�++a+ �4- 45a9' 6&a'-6 4 56Ia

�-$ /4 67-� 6 +; Ja5 +$X6�+*a+'* a6&'5a&�22 -5a9& -a567� - 65a��5/4�a$�+5 a, 55�%  5a$4/,a5/�' 6;a

��/76a&/ 9a6& '4a'� - 6'6;a�-�a6& '4a :2 4' -�  5a�4 a- %� 6'8 +;a+'-*  �a6/a6& '4a2/6 - 6'�+Ia�67� - 65a

 :2 4' -�'-%a'- 6 4-�+'<  �a/224  55'/-a��5 �a/-a6&'5a, ; 6&a,� ;a� a4  �� 6'-%a6/a2�56a :2 4' -�  5a'-a

7-5722/4 6'8 a+ �4-'-%a - 8'4/-, - 65a6&�6a,�� a6& ,a$   +a+ 55a6&�-a��2��+ Ia

� /4a :�,2+ Ja,�- ;a5�&//+5a�/a-/6a5 4 8 a567� - 65a9'6&a�'5��'+' 6' 5a9 ++a�-�a,� ;a 8 -a64��*a

567� - 65a9'6&a�'5��'+' 6' 5a�9 � ;a$4/,a��a� /745 5Ia� 67� - 65a9'6&a'� - 6'6' 5a�6a6& a'-6 45 � 6'/-a/ $a

�'5��'+' 6;a�-�a/6& 4a,�4 %'-�+'<  �a'� - 6'6' 5a,� ;a :2 4' -�  a6&'5a/224 55'/-a'-a�'56'-� 6a9� ;5Ia�a

9&' 6 a567� - 6a9'6&a�a�'5��'+' 6;a,� ;a� a,/4  a+'* +;a6/a4 �  '8  a�� 37� 6 a52 �'�+a �7� � 6'/-a5 4 8'�  5a

6&�-a�a� +��*a/4a� � 6'- a567� - 6Ja�-a�$>7 - 6a567� - 6a9/7+�a� a,/4  a+'* +;a6/a4 �  '8  a�� 37� 6 a

5 48'�  5a6&�-a�a+/9 X'-� /, a567� - 6Ja�a,/-/+'-%7�+a�-% +'5&X52 �*'-%a567� - 6a,� ;a� a,/4  a+'* +;a

6/a4 �  '8  a5 48'�  5a6&�-a�a,7+6'+'-%7�+a567� - 6a+�� + �a�5a�-a�-% +'5&a��-%7�%  a� �4- 4 Ia�-a�5'�-a

567� - 6a9'6&a�a�'5��'+' 6;a,'% &6a :2 4' -�  a7-�7 a24  5574 a6/a2 4$/4,a9  ++a'-a�-a��a� /745 a

� � � 75 a/ $a6& a],/� +X,'-/4' 6;a56 4 /6 ;2 ^a6&�6a�557, 5a6&� 6a567� - 65a$4/,a�5'�-a���*%4 /7-�5a

�4  a �7� � 6'/-�++ ;a�-�a � /-/,'� �++;a57� �  55$7+aT
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,�4 %'-�+'<  �a'� - 6'6' 5a�4 a7-'37 + ;a',2�� 6 �a� ;a'- 6 4-�+'<  �a/224  55'/-Ia

� ','+�4 +; Ja&'%&a5�&//+a��a��a6 ��& 45a,� ;a-/6a� a24  2�4  �a6/a5722/46a567� - 65a9'6&a�'5��'+' 6' 5a

/4a6/a6 ��&a� /,276'-%a'-a9 � ;5a6&�6a�4 a4 + 8�- 6a6/a567� -65`a'-6 4 565Ja�7+674 5Ja�-�a'� - 6'6' 5Ia	6a

'5a �5;a6/a'- 6 424 6a� =�' -�' 5a'-a�a+ �4-'-%a - 8'4/-, - 6a�5a� =�' -�' 5a'-a/- 5 +$Ia�&'5a24', 5a

567� - 65a6/a'-6 4-�+'<  a/224  55'/-a$  +6a6&4/7%&a�a+��*a/$a� +/-%'-%a/4a"& )(,-�+M,2'�+ (&� Ia

Revisiting EmilyÕs Story 

�5a �,'+ ;a + �4- �a ��/76a 6& a 6& /4' 5a �'5�755 �a '-a 6&'5a �&�26 4Ja 5& a 4 � /%-'<  �a 6&�6a 6& a ,; 6&a ��/76a ,7+6'+'-%7�+a

567� - 65a �6a & 4a 5�&//+a -/6a � '-%a ��+ a 6/a �/a ��a 9 �5a � /-- � 6 �a '-a 2�4 6a 6/a �-a '-56'676'/-�+'<  �a +�;  4a / $a '- 37' 6; Ia

�&�-*$7++ ; Ja 6& a ��,'-'564 � 6'/-a � 6a �,'+ ;`5a 5�&//+a �+5/a 4 � /%-'<  �a 6&'5Ia �,'+ ;a � 5�4' � �a &/ 9a 6& a ��,'-a ] �4  a 8 4 ;a

���,�- 6a ��/76a567� - 65a4 �  '8'-%a��a  �7� � 6'/-a �-�a&� 8 a -/ 9a6' �a2�4  - 6a  8 - 65a6/a6& a ��a �/745 5Ia � �4  - 65a �4 a

'- 8'6 �a�a$ 9a6', 5a�a;  �4a6/a5  a9&� 6a6& '4a�&'+�a&�5a9/4 *  �a/-a�-�a6& a 8 - 65a�4 a8 4 ;a9  ++a�66 -� �I ^a�/-- � 6'-%a

��a+ �4-'-%a6/a�a5�&//+ 9'� a 8 - 6a& +2 �a�'54726a'-56'676'/-�+a'- 37' 6;a� � � 75 a6& a6 ��& 45a� 6a�,'+ ;`5a5�&//+a&�8 a

� � /, a,/4  a�'+'% - 6a'-a ',2+ , - 6'-%a��a$/4a�++a567� -65Ia�,'+ ;a� /-�+7� �a6&�6a]6& a567� -65a�� ��a5&/ 9'-%a/ $$a

6& '4a9/4 *a�-�a6& a2�4  - 65a�4 a4 �++;a6&�-*$7+a$/4a6& a��a �7� � 6'/-a6& '4a�&'+�4  -a�4  a4 �  '8'-%I ^a�,'+ ;`5a :2 4' -�  a

5&/95a&/9a75'-%a6& /4' 5a� �-a& +2a75a4 � /%-'<  a&/ 9a'- 37' 6' 5a�4 a� '-%a4  24 /�7�  �a'-a/74a - 8'4/-, - 65a5/a6&�6a

9  a� �-a9 /4 *a6/a�'54726a6& ,Ia

Reflection Questions: 

@Ia� / 9a�/ 5a�22+ ;'-%a6& a6& /4' 5a/ $a'-6 45 � 6'/-�+' 6;a�-�a6& a� /74a	 5̀a/$a�224 55'/-a�-�a�� 8�- 6�% a& +2a;/7a

,�*  a5 -5 a/ $a'- 37' 6' 5a'-a��a��Oa� / 9a,'% &6a;/7a�22+;a6& 5 a6& /4' 5a'-a; /74a� /- 6 :65Oa

GCaakaa�&�26 4aD



AIa � &� 6a, ; 6&5a :'56a'-a6& a52�� 5a; /7a9 /4 *a'- Oa�/ 9a� �-a; /7a75 a6& a6& /4' 5a'-a6&'5a�&�26 4a6/a7-� 456�-�a�-�a

� /,�� 6a6&/5 a,; 6&5Oa

Takeaways for Practice: 

Pa�  > � 6a/-a&/9a'- 6 45 � 6'/-�+' 6;a�22+' 5a6/a;/7a�-�a&/ 9a; /74a'- 6 45 � 6'/-�+a'� - 6'6' 5a'->7 -�  a; /74a9 /4 *a�5a�-a

 �7� � 6/4Ia�/-5'� 4a�&�-%  5a; /7a,'% &6a,�*  a'-a; /74a5 66'-%a6/a� 66 4a�66 -�a6/a6& a'- 6 45 � 6'/-�+a'� - 6'6' 5a/$a

567� - 65Ia

Pa	� - 6'$;a/- a, ; 6&a'-a6&'5a�&�26 4a6&�6a'5a4 + 8�- 6a6/a;/74a9 /4 *Ia�22+;a6& a�/74a	 5̀a6/a� 6 4,'- a9& 6& 4a6&�6a

, ; 6&a'5a'->7 -�  �a� ;a'� /+/%'� �+Ja'-56'676'/-�+ R5647�674�+Ja'-6 42 45/-�+Ja/4a'- 6 4-�+'<  �a/224  55'/-aT/4a5/, a

� /,�'-� 6'/-a/ $a6& a$/74 UIa�4 � 6 a�-a�� 6'/-a2+�-a6/a56�46a���4  55'-%a6&'5a,; 6&a'-a;/74a5 66'-%Ia
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Glossary 

� �+&M ��4'" -"('M
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�+�55'5,a �a5;56 ,a/ $a24 )7�'�  a�-�a�'5�4','-� 6'/-a'-a$� 8/4a/ $a2 /2+ a9' 6&a&'%& 4a5/�'/ � /-/,'�a56� 675aT I%IJa
722 4a,'��+ X�+�55 Ua�-�a�%�'-56a2 /2+ a9' 6&a+/9  4a5/�'/ � /-/,'�a56� 675aT I%IJa+/9  4a�+�55UIa

� /74a	 5̀a/$a�224 55'/-a�-�a
�� 8�- 6�% a

�a6& /4 ;a6&�6a'++7564� 6 5a&/9a5;56 ,5a/ $a/224 55'/-a�-�a�� 8�- 6�% aT+'* a��+ '5,Ja�+�55'5,Ja/4a4 ��'5, Ua�4 a
24/�7�  �a��4 /55a,7+6'2+ a+�;  45a/$a5/�' 6; Ia�& a� /74a	 5̀a�4 a'� /+/%'� �+Ja'-56'676'/-�+Ja'- 6 42 45/-�+Ja�-�a
'- 6 4-�+'<  �IaT�  a� ++JaA?@BLa�&�-aga�/- ; JaA?A?La�&'-//*a� 7-�Ja-I�ILa� 766- 4 JaA?@EIUa

'� /+/%'� �+a/224 55'/-a �/,'-�- 6a5 65a/$a� +' $5a�-�a8�+7 5a6&�6a)756'$;a�-�a,�'- 6�'-a5;56 ,5a/ $a/224 55'/-La/ $6 -a�'5%7'5 �a�5a
]� /,,/-a5 -5 I ^a

'� /+/%' 5a � ;56 ,5a/ $a'� �5a6&�6a�'4�7+� 6 a'-a5/�' 6; Ia�/,'-�- 6a'� /+/%' 5a2 42 67�6 a'� �5a6&�6a4 '-$ /4 �  a6& a
5724 ,�� ;a/ $a� 4 6�'-a%4/725a/ 8 4a/6& 45Ia

',2/56 4a5;-�4 /, a
�   +'-%5a�-�a� +' $5a/ $a'-6 ++ � 67�+a�-�a24/ $ 55'/-�+a'-$  4'/4' 6;a/4a'-� /,2 6 -�  La]�a2 4 �  '8  �a5 +$X�/7�6a
'-a/- 5̀a��'+'6' 5a�-�a�� � /,2+'5&, - 65a�/,2�4  �a9' 6&a/6& 45Ja� 52'6 a 8'� -�  a6/a6& a�/- 64�4 ;^aT� �+* 4a
ga��*+/ $5* JaA?ABJa-I2IUIa

'-56' 676'/-�+a/224  55'/-a � 647�674 5a�-�a2/+'�' 5a9' 6&'-a'-56'676'/-5a6&�6a�'5�� 8�- 6�% a�  4 6�'-a%4/725a�-�a� - = 6a/6& 45Ia

'- 6 4-�+'<  �a/224  55'/-a �� �  26�-�  a/ $a- %�6'8 a56 4 /6 ;2 5a��/76a/- 5̀a/9-a%4/72Ja+ ��'-%a6/a5 +$X�/7�6a�-�a�'5� /74 �% , - 6Ia

'- 6 42 45/-�+a/224  55'/-a �4  )7�'�  a�-�a�'5�4','-� 6'/-a :2 4' -�  �a� ;a'-�'8'�7�+5a/4a5,�++a%4/725a'-a'- 6 42 45/-�+a'- 6 4�� 6'/-5Ia

'- 6 45 � 6'/-�+' 6;a
�a6& /4 ;a6&�6a4 � /%-'<  5a&/9a2 /2+ 5̀a�'$$ 4  - 6a'� - 6'6' 5aT I%IJa�'5��'+' 6; Ja% -� 4 Ja4��  Ua/8 4+�2a�-�a
'- 6 45 � 6Ja�4 � 6'-%a�� �  55a6/a24'8'+ % a/4a4 57+6'-%a'-a/224 55'/-a'-a9 � ;5a6&�6a��--/6a� a7-� 456//�a/4a
���4  55 �a� ;a� /-5'� 4'-%a ��&a'� - 6'6;a5 2�4 � 6 +;aT�4  -5&� 9 Ja@HH@La�/++'-5JaA?@HUIa

,�4 %'-�+'<� 6'/-a �& a5/�'�+a24 /�  55a/$a : �+7�'-%a/4a/224  55'-%a'-�'8'�7�+5a9&/a&/+�a'� - 6'6' 5a6&�6a�4 a� 8�+7 �a/4a�'$ $ 4a
$4/,a5/�' 6;`5a]'� �+^a-/4,Ia

,� 64':a/$a�/,'-� 6'/-a 	- 6 45 � 6'-%a5;56 ,5a/ $a2/9  4a6&�6a24/�7�  a�'56'-� 6a�-�a'- 6 4+/�*'-%a$/4,5a/ $a/224 55'/-aT�/,��&  a
�'8  4a�/++ � 6'8 Ja@HFFLa�/++'-5JaA?@HUIa

,'�4 /�%%4 55'/-a
�/,,/-Ja 8 4 ; �� ;a5+'%&65aT8 4��+a/4a� &� 8'/4 �+Ua6/9 �4 �a5/�'�++ ;a,�4 %'-�+'<  �a%4/725a/4a'-�'8'�7�+5La
,'�4 /�%%4 55'/-5a,� ;a� a'- 6 - 6'/-�+a/4a7-'- 6 - 6'/-�+Ja�76a6& ;a56'++a5'%-'=��- 6+;a',2�� 6a6&/5 a4 �  '8'-%a
6& ,Ia

4��'5,a �a5;56 ,a/ $a24 )7�'�  a�-�a�'5�4','-� 6'/-a��5 �a/-a4 ��  a6&�6a24'8'+ % 5a'-�'8'�7�+5a4 ��'�+'<  �a�5a9&' 6 a
�-�a/224  55 5a4��'�++ ;a,'-/4' 6'< �a'-�'8'�7�+5Ia

5 :'5,a �a5;56 ,a/ $a24 )7�'�  a�-�a�'5�4','-� 6'/-a��5 �a/-a% -� 4a�-�a%  -� 4a'� - 6'6;a6&�6a24'8'+ % 5a, -a�-�a
/224  55 5a9 /, -Ja-/-X�'-�4 ; Ja�-�a% -� 4 X>7'�a'-�'8'�7�+5Ia

5647�674�+a/224 55'/-a � '56/4'� �++;a,�'- 6�'- �a5647�674 5a�-�a2/+'�' 5a��4 /55a'-56'676'/-5aT I%IJa6& a��a'-�7564; Ja �7� � 6'/- Ua6&�6a
�'5�� 8�- 6�% a�  4 6�'-a%4/725a�-�a� - = 6a/6& 45a/8 4a6', Ia

6& /4 ;a �a5 6a/$a'� �5a��5 �a/-a5�&/+�45&'2a�-�a24 �� 6'�  a6&�6a�4 a75 �a6/a :2+�'-a�-�a'- 6 424 6a&/9a5/�' 6;a
9 /4 *5Ia

6/*  -'5,a � 4 � 6'-%a�a5'-%+ a'-�'8'�7�+a�5a4  24  5 - 6�6'8 a/ $a�-a - 6'4 a%4/72a/4a�++/9'-%a6& a24 5 -�  a/ $a�a$ 9a
2 /2+ a9' 6&a,�4 %'-�+'<  �a'� - 6'6' 5a6/a%'8 a�-a'++75'/-a/ $a4 24  5 - 6�6'/-a�-�a'-�+75'/-Ia

:  -/2&/�'�a �a5;56 ,a/ $a24 )7�'�  a�-�a�'5�4','-� 6'/-a�%�'-56a$/4  '%- 45Ia
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� 5�4' � a�5a]'- 8'5'�+ a�'5��'+' 6' 5Î a�5a�a6 ��& 4 Ja9 a�4 a6�7%&6a6/a,�-�%  a6& a�'5��'+' 6' 5a6&�6a

9  a� �-a5  Ia	a9�5a�/'-%a�a� �aV24/ $ 55'/-�+a� 8 +/2, - 6Wa��/76a�'5��'+' 6' 5a�-�a6& 4  a9  4  a

567� - 65a6�+*'-%a��/76a&/9a6& ;a&� 8 a�'5��'+' 6' 5Ja�-�a	a9 /7+�a- 8 4a&�8 a%7 55 �IaMa

� 67� - 65a� �+a9'6&a5/, a'- 6 4-�+a5647%%+ 5a6&�6a,'%&6a-/6a24 5 - 6a+'* a9  a�4 a75 �a6/IaMa

�& 5 a567� - 65a,� ;a/4a,� ;a-/6a]+//*a-/4,�+I ^a

� '-�  a :2 4' -�'-%a6&'5Ja	a�,a,/4  a5 -5' 6'8 a6/a567� - 65a9&/a�22 �4a�'564 55 �a9' 6&a6�5*5a/4a

�� 6'8'6' 5a6&�6a	a�  ,a5',2+ Ia	a64 ;a6/a�4 � 6 a�a]564 55X$4  ^a -8'4/-, - 6a$/4a, ;a�+�554//,Ja5/a

6&�6a�++a567� -65a*-/ 9a6&�6a'6a'5a- 8 4a�a24/�+ ,a$ /4a&/9  8 4a6& ;a9 �- 6a6/a'-6 4�� 6Ia	a9/44;a

��/76a6&/5 a567� - 65a9&/a57$$ 4a'-a5'+ -�  a�-�a64 ;a6/a& +2Ia

�5a9  a-/6 �a'-a6& a� % '--'-%a/ $a6& a�&�26 4Ja%'8 -a/74a2�56a :2 4' -�  5a�-�a���*%4 /7-�5Ja2�4 6'�7+�4a�/- 8 45� 6'/-5a

��/76a 2/ 9  4a �-�a /224  55'/-a '-a 5/�' 6;a ,'% &6a � a �'$=�7+6Ia �8 4 ; /- a &�5a 6/2'�5a 6&� 6a �4 a �&�++ -%'-%a $/4a 6& ,a 6/a

 -%�% a9' 6&Ia�& 5 a6/2'�5a,'% &6a-+"  �+ a75Ja/4a574$�� a564/-%a ,/6'/-5a/4a, ,/4' 5Ia� 4'%% 45a��-a,/6'8 � 6 a75a6/a

6�*  a�� 6'/-5a6&�6a24/,/6 a 37' 6��+ a24�� 6'�  Ja/4a6& ;a� �-a+ ��a75a6/a4 24 /�7�  a2� 66 4-5a6&�6a+','6a 37' 6��+ a�&�-%  5Ia

	6a'5a',2/4 6�- 6a6/a� a�9 �4  a/ $a/74a64'%% 45a�-�a� 8 +/2a� /2'-%a564� 6 %' 5a6/a,�-�%  a/74a ,/6'/-�+a4  52/-5 5a6/a6& 5 a

6/2'�5IaT�  a�  5/74 �  aAa$/4a'� �5IUa�64/-%  4a,�%�I��4���2 Ja/4a�/-=� -�  a'-a�'5�755'-%a6/2'�5a4  +� 6 �a6/a'� - 6'6; Ja��-a

& +2a75a� 66 4a-/6'�  a�-�a4  52/-�a6/a 37' 6;a'557 5a'-a/74a5 66'-%5Ia�4/�� 6'8 a� /2'-%a564� 6 %' 5a'-a6& a,/, - 6a��-a

�+5/a& +2a%4/725a���4  55a�/->'� 65a6&�6a,� ;a�4'5 a/4a6 -5'/-5a6&� 6a24 8�'+a9& -a�'�+/%7'-%a��/76a 37' 6;a'557 5Ia�5a9 a

� 8 +/2a6& 5 a564� 6 %' 5a$/4a/745 +8 5a�5a'-�'8'�7�+5Ja9  a�4 a� 66 4a��+ a6/a�4 � 6 a�+�554//,a�7+674  5a6&�6a��-a5722/4 6a

567� - 65a9& -a6& ;a$��  a64'%% 45a/$a6& '4a/9-Ia�+6&/7%&a���4  55'-%a 37' 6;a'557 5a/76a+/7�a��-a� a�&�++ -% '-%Ja'6a'5a

- �  55�4 ; Ia�'+ -�  a/ $6 -a� /- 64'�76 5a6/a'- 37' 6;a�-�a,�4 %'-�+'<� 6'/-Ia

� &'+ a6&'5a�&�26 4a� - 6 45a/-a5 +$X�9 �4  - 55Ja ' 6a '5a ',2/4 6�- 6a6/a4 � /%-'<  a6&�6a24/,/6'-%a 37' 6��+ a ��a ��a '5a6& a

9 /4 *a/ $a�/++ � 6'8 5Ja-/6a)756a'-�'8'�7�+5Ia�37' 6;a9 /4 *a� �-a� a ,/6'/-�++ ;a564 55$7+a�-�a6�:'-%a9& -a6�*  -a/-a� ;a)756a

�a$ 9 Ia�&'5a��-a+ ��a6/a�74-X/76Ja9&'�&a�/ 5- `6a��8�-�  a 37' 6��+ a�&�-%  5a�6a�++Na� /2+ a9&/5 a'� - 6'6' 5a&�8 a�  -a

,�4 %'-�+'<  �a '-a ��a ��a / $6 -a -�a72a�/'-%a�a�'524 /2/4 6'/-� 6 a �,/7- 6a/$a 37' 6;a9 /4 *a� � � 75 a6& ;a � �- `6a�5a �5'+;a

'%-/4  a'- 37' 6; Ia�76a2 /2+ a9&/a�4  a�$$/4 � �a24'8'+ % a��5 �a/-a6& '4a'� - 6'6' 5a�+5/a&�8 a�a4 52/-5' �'+' 6;a6/a+ �4-a$/4a

6& ,5 + 8 5a��/76a 37' 6;a'557 5a�-�a6/a75 a6& '4a24'8'+ % a6/a9/4 *a6/9 �4 �a�&�-%  5a$/4a �7� � 6'/-�+a)756'�  aT�/ 8 JaA?@HUIa

Journaling and Dialogue to Develop Self-Awareness 

� '-%a 9'++'-%a 6/a 24/� a �  2+;a '- 6/a ;/74a  :2 4' -�  5Ja � +' $5Ja 8�+7 5Ja �-�a ,/6'8 � 6'/-5a '5a * ;a 6/a � 8 +/2'-%a 5 +$X

� 9 �4  - 55a/-a; /74a)/74- ;a6/a� � /,'-%a�a��a��a 37' 6;a+ �� 4 Ia��&/+�45a+'* a� �+ ;X�7'<a� �++a6&'5a9/4 *a�-a�+ �!��( %( 2M

( �M,�%�Ja/4a6& a]�  2a : � � 8� 6'/-a�-�a :2+/4 � 6'/-a/ $a� +' $5Ja�'�5 5Ja�-�a'� �5a6&�6a5&�2 a&/9a9  a -%�% a'-a6& a9/4 *aV/ $a

 37' 6; W^aT� �+ ;X�7'<JaA?AAJa2IaAAUIa

�& 4  a �4 a ,�- ;a9 � ;5a6/a  -%�% a '-a6&'5a4 > � 6'/-a6/ 9 �4 �a5 +$X�9 �4  - 55Ia 	 -a6&'5a �&�26 4Ja9 a$/�75a /-a )/74-�+'-%a

�-�a�'�+/%7 a�5a�� 6'8'6' 5a6&�6a��-a�  2 -a; /74a7-� 456�-�'-%a/ $a 37' 6;a�-�a+ ��a6/a, �-'-% $7+a��6'/-Ia
 /74-�+'-%a

HEaakaa�&�26 4aE



'- 8/+8 5a4 > � 6'-%a�-�a4 � /4 �'-%a; /74a6&/7%&65a'-a9/4 �5Ja',�%  5Ja,�22'-%Ja/4a�-/6& 4a$ /4,� 6a6&�6a4 5/-� 6 5a9'6&a

; /7Ia�'�+/%7'-%a'- 8/+8 5a5&�4'-%a5/, a/ $a6&/5 a6&/7%&65a�-�a4 > � 6'/-5a9' 6&a�4'6'� �+a$4' -�5a�-�a -%�% '-%a'-a/2 -a

� /- 8 45� 6'/-a ��/76a6& a6/2'�5IaT �  a �  5/74 �  aBa$/4a ,/4  a /-a=-�'-%a �4' 6'� �+a$4' -�5IUa �  a '- 8'6 a ;/7a6/a6�'+/4a �/6&a

24�� 6'�  5a6/a9&� 6a9/4 *5a� 56a$/4a; /7Ia� +/ 9a'5a�-a/ 8 4 8' 9a/ $a&/9a6/a -%�% a'-a6& 5 a24�� 6'�  5Ia

�,#+ -�+ %�F
 &,)%�# %�F�%�F� �#&�,�F�) ��+ ��*F� &.�) �F�(, +��#�F��F� �F

�+ �)�+"' M� (+M�(.+M� �5��-"('M

� $ /4  a�'8'-%a'- 6/a�a24/,26Ja6�*  a�a,/, - 6a6/a5 66+ a'-6/a�a� �+,a52��  Ia�  , ,� 4a6&� 6a6& 5 a24�� 6'�  5a�4 a�a

5�$ a52��  a$/4a&/- 56a'- 64/52 � 6'/-a�-�a/2 -a�'5�755'/-Ia� 6a�74'/5' 6;a%7'� a; /74a�224 /��&Ia� a9'++'-%a6/a

�&�++ -% a; /74a :'56'-%a2 452 � 6'8 5a�-�a ,�4 ��  a6& a/22/4 67-' 6;a6/a+ �4-a$4/,a�'8  45 a8' 92/'- 65Ia

� �''"' M� (.+M� �5��-"(',M

� �'� � 6 a5/, a37' 6a6', a6/a� �2674'-%a;/74a4 > � 6'/-5Ia� + 8 a'- 6/a;/74a�&/5 -a24 /,26Ia� 6a;/74a2 -a>/ 9a

$4  +; Ja��2674'-%a;/74a6&/7%&65Ja$  +'-%5Ja�-�a37 56'/-5a9' 6&/76a�a=+6 4Ia�  +a$4  a6/a�4� 9 Ja94'6 Ja�/� Ja/4a75 a

�- ;a/6& 4a9� ;a/ $a4 � /4 �'-%a; /74a4 > � 6'/-5Ia� �*  a�5a+/-%a�5a;/7a-  �Ia� a7-�$4 �'�a6/a :2+/4  a2 45/-�+a

 :2 4' -�  5a�-�a�557,26'/-5Ja� /-- � 6'-%a;/74a4 > � 6'/-5a6/a6& a�4/�� 4a� /- 6 :6a/$aT'- U 37' 6;a�-�a��a��Ia

� !�+"' M� (.+M	'," ! -,M


 /'-a$ /4 �  5a9' 6&a�a�4'6'� �+a$4' -�Ja�-a�� � /7- 6��'+' 6;a�7�� ; Ja/4a�a5,�++a6 �,Ia	 -a6&'5a52�� Ja5&�4 a; /74a94' 66 -a

,75'-%5Ja -%�% a'-a4 52 � 6$7+a�'�+/%7 Ja�-�a+ �4-a$4/,a ��&a/6& 4` 5a2 452 � 6'8 5Ia�'56 -a�� 6'8 +; Ja�5*a

�+�4'$;'-%a37 56'/-5Ja�-�a/ $$ 4a/2 -X,'-� �a5722/4 6Ia� , ,� 4a6&� 6a6& a%/�+a'5a-/6a6/a4 ��&a�a52 �'=�a

� /-�+75'/-Ia	 -56 ��Ja9 /4 *a6/a -4'�&a; /74a7-� 456�-�'-%a6&4 /7%&a5&�4 �a :2+/4 � 6'/-Ia

�( %%��-"/ �%2M�"�%( ."' M

�/, a6/%  6& 4a'-a�a+�4% 4a%4/72a6/a� �4' $a; /74a'-�'8'�7�+a�-�a2�4 6- 4  �a4 > � 6'/-5Ia�&�4  a*  ;a6�*  � 9 � ;5Ja

'-5'%&65Ja�-�a+'-% 4'-%a37 56'/-5Ia�&'5a� /++ � 6'8 a�'�+/%7 a�� 65a�5a�a�� 6�+;56a$/4a$746& 4a+ �4-'-%Ia	 6a�+5/a

-74 674 5a�a5722/46'8 a� /,,7-' 6;a6/a :2+/4  a 37' 6;a'557 5a'-a��Ia

�(' -"' ."' M-!�M
 (.+'� 2M

�  4'/�'� �++;a4 674-a6/a;/74a)/74-�+Ia�  > � 6a/-a;/74a+ �4-'-%a)/74- ;a6&75a$�4Ia� / 9a&�5a;/74a7-� 456�-�'-%a/ $a

 37' 6;a'557 5a 8/+8 �Oa� / 9a� �-a; /7a�22+;a6& 5 a'-5'%&65a6/a;/74a$7674 a9 /4 *Ja'-a�+�554//,5Ja� /,,7-' 6' 5Ja

/4a� ; /-�Oa� 6a;/74a)/74-�+a5 48 a�5a�a4/��,�2a$ /4a�� 6'/-Ja -� /74 �%'-%a;/7a6/a� /- 64'�76 a6/a�a,/4  a

'-�+75'8  a�-�a 37' 6��+ a��a= +�Ia

�  , ,� 4a6&� 6a)/74-�+'-%a�-�a�'�+/%7 a�4  a, 4  +;a56 22'-%56/- 5a/-a; /74a2� 6&a6/a ,�4 ��'-%a 37' 6��+ a�&�-%  a'-a

��Ia� 6a�74'/5' 6;a� a; /74a� /,2�55Ja�'�+/%7 a; /74a$7 +Ja�-�a�� 6'/-a; /74a7+6',� 6 a� 56'-� 6'/-Ia

�&'5a�&�26 4a24 / 8'� 5a24 /,265a6/a4  > � 6a/-a6& a$/++/9'-%a6/2'�5Ka

Pa�-2��*'-%a'� - 6'6;a

Pa� �+*'-%a��/76a4 ��  Ja'� - 6'6; Ja�-�a2/ 9  4a

Pa�:�,'-'-%a5�&//+a :2 4' -�  5a

Pa�-� 456�-�'-%a; /74a4 +� 6'/-5&'2a6/a� /,276'-%a�-�a��a

Pa�/-5'� 4'-%a; /74a,/6'8 � 6'/-5a

�&�26 4aE aakaaHF



Pa�  +� 6'-%a;/74a,/6'8 � 6'/-5a6/a; /74a567� - 65a

���&a6/2'�a� % '-5a9' 6&a5/, a���*%4 /7-�a� /- 6 :6a�-�a�a4 � 6'/-�+ Ja$/++/9  �a� ;a5/, a37 56'/-5a6/a'- 8'6 a4 > � 6'/-Ia

�   +a$4  a6/a$/�75a/-a�a52 �'=�a37 56'/-a'-56 ��a/ $a�++a/$a6& ,Ja$/++/9a6& a6/2'�5a'-a�- ;a/4 � 4 Ja/4a4 674-a6/a�a6/2'�a

,/4  a6&�-a/-�  Ia�& 5 a6/2'�5a�4  a, �- 6a�5a�a%7'� a$/4a; /74a/ 9-a2 45/-�+a)/74- ; Ja5/a;/7a5&/7+�a75 a6& ,a'-a9 � ;5a

6&�6a�4 a,/56a& +2 $7+a6/a;/7Ia

Reflection Topic 1: Unpacking Identity 

� 5; �&/+/% '56a� 8 4+;a� �-' +a� � 67,aTA??BUa94'6 5a��/76a]6& a� /,2+ :' 6;a/ $a'� - 6'6; Î a�& a-/6 5a6&�6a'� - 6'6;a'5a-/6a)756a
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Reflection Topic 2: Talking About Race, Identity, and Power 
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CHRISTOPHER HOADLEY; WENDY BARRALES; STEPHANIE T. JONES; AND COMPUTER SCIENCE EDUCATIONAL 

JUSTICE COLLECTIVE 
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Chapter Overview 
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Chapter Objectives 

�$ 6 4a4 ��'-%a6&'5a�&�26 4 Ja	a��-Ka

Pa�:2+�'-a&/ 9a� /,,' 6, - 65a�4 a2�4 6a/$a�-a 37' 6;X/4' - 6 �a)/74- ; Ia

Pa� 6a�/,,' 6, - 65a�5a�a��a �7� � 6/4a6&�6a�4 a52 �'=�a6/a, ;5 +$Ja,;a567� - 65Ja�-�a, ;a��a��a� /- 6 :6Ia

Pa	� - 6'$;a�� 6'/-a56 25a	a��-a6�*  a6/a9/4 *a6/9 �4 �a 37' 6;a'-a, ;a��a��a� /- 6 :6Ia

Key Terms: 

�� 8/� �� ; La� /,,' 6, - 6La�4' 6'� �+a�/-5�'/75- 55 La� =�' 6a$4�,'-%5 La&/56a+ �� 45&'2 La24�:'5 La5� 8'/4a� /,2+ :a

ChristinaÕs Story 
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Area #2: Ways of Seeing and Being with Others 
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Resource 2: Suggested Commitments to Equitable CS Ed 

� ,���*+��F�&$$ +$�%+*F+&F�(, +��#�F��F� �F

�&'5a4 5/74 �  a24/ 8'� 5a�-a/ 8 4 8' 9a/ $a�++a/$a6& a57%% 56 �a� /,,' 6, - 65a$4/,a6&'5a�&�26 4 Ia

� ,M�'M�*." -2I��' -�+ ��M��M-���!�+ AM	M�(&&"-M-(MCM

@Ia�+" -"��%M�'�M�(' -"' .(.,M%��+'"' a��/76a5;56 ,5a/ $a/224 55'/-a�-�a�� 8�- 6�% Ja&'56/4'��+a 8 - 65Ja�-�a

4��'�+a$4�, 9 /4 *5a6&�6a5&�2 a��a�-�a��a��a2/ 9  4a� ;-�,'�5a�-�a, ;a/ 9-a4 +� 6'/-5&'25a6/a6//+5a�-�a

6 �&-/+/% ; Ia

AIa ��%� I� 0 �+ �'�,,M�'�M�1�&"'� -"('M( �M"'-�+'�%M�--" -.��,M�'�M��%"��, a6/a'557 5a4 +� 6 �a6/a5/�'�+a'� - 6'6;a

�-�a5/�'�+a)756'�  a'-a6& a��a�+�554 //,a�-�a6& a+�4 % 4a9/4 +�Ia

BIa ���"' M�'�M/ �%."' M�%%M,-.��' -,MG�%%M)�()%�Ha�5a9 ++a�5a6& '4a�7+674 5Ja&'56/4' 5Ja�-�a9 � ;5a/ $a� '-%a'-a

6& a9/4 +�a�-�a6/a ,2/ 9  4a567� - 65a6/a :2+/4  a6& 5 a :2 4' -�  5a'-a��a��Ia

CIa � & )( 0 �+"' M�'�M)+ �)�+"' M,-.��' -,M-(M�'��-M�!�' � a6&4/7%&a6& a�4'6'� �+a :�,'-� 6'/-a/ $a��a�-�a� ;a

+'$6'-%a72a567� -65`a/9-a%/�+5a�-�a2742/5 5a$ /4a� /,276'-%Ia

DIa �(' -"' .�%%2M-�"%(+"' M)+( + �&&"' M�'�M)��� ( 2a6/a� 56a-74674 a�-�a ,2/ 9  4a6& a5/�'�+a

� 8 +/2, - 6a/$a'-�'8'�7�+a567� - 65a'-a�++a/$a6& '4a7-'37 - 55Ja'-6 45 � 6'/-�+a'� - 6'6' 5Ja�-�a'-�'8'�7�+a

-  �5Ia

EIa � � / (�� -"' M� (+M-!�M"'�" /"�.�%M��.�� -"('�%M'���,M( �M,-.��' -, a'-a��a��a6/a��,'-'564 � 6/45Ja�/++ �%7 5Ja

�-�a/6& 4a56�*  &/+� 45Ia

FIa � ��( '"3"' M& 2M(0'M+( %�a'-a6& a5;56 ,5a/ $a/224 55'/-a�-�a 0 (+$"' M-(M�",+.)- a5;56 ,5a/ $a/224 55'/-a

�-�a'- )756'� a

� a '-a, ;a/ 9-a,'-�La

� a '-a9 � ;5a/ $a9/4 *'-%a'-a6& a9/4 +�La

� a '-a56�-��4 �5a5 6a$/4a567� - 65La

� a '-a��a�744'�7+�La

� a '-a6& a��a24 / $ 55'/-La�-�a

� a '-a5;56 ,5a/ $a5�&//+'-%Ia

GIa� & )( 0 �+"' M�'�M��.�� -"' M�( %%�� .�, a/-a6 �&a+'6 4�� ; Ja��a'- 6 %4� 6'/-Ja�-�a��a'--/ 8� 6'/-5a6&4/7%&a

�-a 37' 6;a+ -5Ia

HIa ��"' M�M!(,-AM'(-M�M!�+ ( Ja'-a��a 37' 6;a9 /4 *a�-�a24 / $ 55'/-�+a+ �4-'-%a� /,,7-' 6' 5Ia

@AEaakaa�&�26 4aF



8. aGetting Started with Digital Racial Literacy in 
Computer Science Education 
LLOYD M. TALLEY AND COMPUTER SCIENCE EDUCATIONAL JUSTICE COLLECTIVE 
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Pa� &'�&a4��'�+a5/�'�+'<� 6'/-a, 55�%  5a�'�a	a& �4a�5a�a;/76&Oa� &'�&a, 55�%  5a�/a	a4 � /%-'<  a6&�6a�4 a

� '-%a5 - 6a6/a,;a567� - 65Oa

	65̀a',2/4 6�- 6a6/a4 , ,� 4a6&� 6a9& -a'6a�/, 5a6/a�'% '6�+a4��'�+a+'6 4�� ; Ja6& a9/4 *a� % '-5a9' 6&a/745 +8 5Ia�5a �7� � 6/45Ja

9  a ,756a � a 9'++'-%a 6/a  :�,'- a /74a �'�5 5a �-�a �557,26'/-5Ja /74a 4 ��'�+a '� - 6'6;a � 8 +/2, - 6Ja �-�a +'$ a � /745 a

5/�'�+'<� 6'/-a :2 4' -�  5Ia�  a� �-a/-+ ;a $$ � 6'8 +;a6 ��&a/74a567� - 65a�'%'6�+a4��'�+a+'6 4�� ;a'$a9 a�� 6'8 +;a -%�% a'-a

'6a/745 +8 5Ia�  a,756a�+5/a� a9'++'-%a6/a+'56 -a6/a/74a567� -65`a :2 4' -�  5a�-�a2 452 � 6'8 5Ja4 � /%-'<'-%a&/ 9a6& '4a

'� - 6'6' 5a5&�2 a6& '4a7-� 456�-�'-%a/ $a�-�a :2 4' -�  5a'-a6& a9/4 +�Ia

	- 6 %4� 6'-%a, 55�%  5a��/76a4 ��  a'- 6/a��a��a� �-a -��+ a �7� � 6/45a6/a� a'-6 - 6'/-�+a�-�a2742/5 $7+a'-a6& '4a�744'�7+�Ia

	6a��-a�+5/a+�;a6& a$/7-�� 6'/-a$/4a&/9a567� - 65a,�*  a5 -5 a/ $a�-�a 8�+7� 6 a4��'�+'<  �a -� /7- 6 45Ia�;a'-$/4,'-%a/74a

'- 6 ++ � 67�+a7-� 456�-�'-%a/ $a�/,,/-a4 ��'�+a5/�'�+'<� 6'/-a, 55�%  5Ja9 a� �-a� 66 4a�224�'5 a4��'�+a -� /7- 6 45a�-�a

�55 55a6& a564 55$7+- 55a/$a4��  X��5 �a 8 - 65a�-�a/74a� /2'-%a4 52/-5 5a6/a6& 5 a 8 - 65Ia

Revisiting BrandieÕs Story 

	6a,� ;a5  ,a�� 7- 6'-%a6/a6��*+ a4��'�+a'557 5a�-�a� 8 +/2a567� - 65`a�'%'6�+a4��'�+a+'6 4�� ;a'-a��a��Ja�76a567� - 65a�4 a

��+ a�-�a4  �� ;a6/a -%�% a9' 6&a6& 5 a'� �5Ia� 4�-�' a5&�4  �a& 4a567� - 65`a4 �� 6'/-5a6/a& 4a� *2�-U�)F a+ 55/-Ka

	6a9�5a2/ 9  4$7+a6/a5  a567� - 65`a5&/�*a�-�a725 6a%4/ 9a�74'-%a6& a+ 55/-a�5a6& ;a5�9a :�,2+ a

�$6 4a :�,2+ a/ $a&/9a�a+��*a/ $a�'8 45 a24/%4�,, 45a�-�a�a�'8  45 a�� 6�a5 6a+ �a6/a'-�� �74 ��' 5a

'-a��a6//+5a6&� 6a4�-%  �a$4/,a'-� /- 8 -' - 6a6/a� ��+ ; Ia�6a6& a -�a/ $a6& a+ 55/-Ja�5a6& ;a4 ��a

&/ 9a6& a�&�4�� 6 45a'-a6& a56/4;a37 56'/- �a9&/a'5a�4 � 6'-%a5  ,'-% +;a4��'56a�	Ja6& ;a+ �4- �a

5/, a56� 6'56'�5a��/76a9 /, -a�-�a2 /2+ a/ $a�/+/4a&�8'-%a+/9  4a�� �  55a�-�a2�4 6'�'2� 6'/-a'-a��a

 �7� � 6'/-a�-�a� �4   45Ia

� ;a=$6&a%4�� a� 6a, ;a5�&//+Ja567� - 65a&�8 a&��a�a5'%-'=� �- 6a-7,� 4a/ $a+ �4-'-%a :2 4' -�  5a

��/76a5+� 8 4 ; Ja4��'5,Ja�-�a,�- ;a$/4,5a/ $a�'5�4','-� 6'/-Ja�76a'6a9�5a2/ 9  4$7+a$/4a6& ,a6/a5  a

6 �&-/+/% ;a$�'+'-%a'-a6&'5a9� ;a�5a9 ++Ia	a&/2 a'6a9�5a�a2/ 9  4$7+a+ 55/-a$/4a6& ,a6/a5  a6&�6a��a

�-�a6 �&-/+/% ;a'5a-/6a- 764�+a�-�a6&� 6a5/�' 6;`5a2/9  4a&' 4�4 �&' 5a� �-a� a4  2+'� � 6 �a6&4/7%&a

6 �&-/+/% ;a6//Ia

� 4�-�' 5̀a+ 55/-a�-�a& 4a567� - 65`a4 �� 6'/-5a'++7564� 6 a6& a2/9  4a6&�6a��-a� /, a$4 /,a9 /4 *'-%a6/a� 8 +/2a�'% '6�+a4��'�+a

+'6 4�� ;a'-a��a��Ia	 -a6& a- :6a�&�26 45Ja9 `++a�/-5'� 4a5/, a� /-�4  6 a6//+5a�-�a564� 6 %' 5a6&�6a;/7a� �-a75 a6/a�/a6&'5a

9 /4 *a'-a; /74a/ 9-a� /- 6 :6Ia
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Reflection Questions: 

@Ia� & -a&� 8 a; /7a4 � /%-'<  �a/4a :2 4' -�  �a4��'�+'<  �a�'�5a'-a6 �&-/+/% ;Oa�$6 4a4 ��'-%a6&'5a�&�26 4 Ja�/a/6& 4a

 :�,2+ 5a� /, a6/a,'-�Oa� &;a'5a'6a',2/4 6�- 6a6/a,�*  a567� - 65a�9 �4  a/ $a6& 5 a4 �+'6' 5Oa

AIa � &� 6a56�-�5a/76a6/a;/7a��/76a6& a� /-�  26a/ $a�'%'6�+a4��'�+a+'6 4�� ;Oa� &� 6a�/-- � 6'/-5a�/a; /7a-/6'�  a� 69   -a

� 8 +/2'-%a4��'�+a+'6 4�� ;a'-a% - 4 �+a�-�a� 8 +/2'-%a�'% '6�+a4��'�+a+'6 4�� ;a9' 6&'-a6& a�/- 6 :6a/$a��a��Oa

BIa � &;a�/a; /7a6&'-*a' 6a'5a',2/4 6�- 6a6/a� 8 +/2a/74a/ 9-a�'% '6�+a4��'�+a+'6 4�� ;a'-a6�-� ,a9' 6&a5722/46'-%a567� - 65a

6/a� 8 +/2a6& '4a�'%'6�+a4��'�+a+'6 4�� ;Oa� &� 6a4/+ a�/ 5a4 ��'�+X 6&-'�a5/�'�+'<� 6'/-a2+� ;a'-a6& a-  �a6/a� 8 +/2a

�'% '6�+a4��'�+a+'6 4�� ;Oa

Takeaways for Practice: 

Pa�  8' 9a6& a� 5�4'26'/-5a/ $a6& a4 � /,, -� �a�4  �5a/ $a�'%'6�+a4��'�+a+'6 4�� ;a'-a��a��aT�  �&-'� �+La� 24  5 - 6�6'/-La

�'2 +'- a�-�a�� �  55La�� 8/� �� ;a�-�a�,2/ 9  4, - 6Ua�'5�755 �a'-a6& a�&�26 4 Ia�/-5'� 4a9&'�&a/ $a6& 5 a�4 �5a

�+4 �� ;a�22 �4a'-a; /74a�744 - 6a�744'�7+7,a�-�a9& 4  a; /7a,'% &6a,�*  a�&�-%  5a6/a'-� /42/4 � 6 a :�,2+ 5a$4 /,a

6& 5 a�4 �5a'- 6/a;/74a'-5647� 6'/-Ia

Pa� �*  a5/, a6', a6/a4  > � 6a/-a;/74a4��'�+a'� - 6'6' 5a� ;a� /,2+ 6'-%a�� 6'8'6;a@Ia� , ,� 4a6&� 6a;/7a� �-a)/74-�+a

6&4/7%&a94'6'-%Ja�4� 9'-%Ja�/�'-%Ja/4a�- ;a/6& 4a�4 � 6'8 a, �'7,a6/a� /- 8 ;a; /74a6&/7%&65Ja'� �5Ja�-�a$  +'-%5Ia
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Glossary 

� �+&M ��4'" -"('M

�4' 6'� �+a4��  a6& /4 ;a

�a5�&/+�4 +;a6& /4 ;a6&�6a$4�, 5a4 ��  a�5a�a5/�'�++;a� /-5647� 6 �a4 �+'6;a ,� �� �a'- 6/a5/�' 6; Ia�4'6'� �+a4��  a
6& /4 ;a4 � /%-'<  5a4��'5,a�5a� /,2+ :a�-�a'- 6 45 � 6'/-�+a9' 6&a/6& 4a5/�'�+a'� - 6'6' 5Ia	6a5  *5a6/a�  - 6 4a
4��'�++ ;a,�4 %'-�+'<  �a8/'�  5a6&4/7%&a�a�/,,' 6, - 6a6/a�&�++ -% a6& a56�675a37/a�-�a9 /4 *a6/9 �4 �a5/�'�+a
)756'� aT� ++JaA?ABLa� +%��/aga� 6 $�-�'�JaA? ABLa� � 5,�aga��+� 4 0-JaA?@DUIa

�'% '6�+a4��'�+a+'6 4�� ;a

� /56 4'-%a�'%'6�+a4��'�+a+'6 4�� ;a'-a��a��a'- 8/+8 5Ka

@Ua� 8 +/2'-%a567� - 65`a�9 �4  - 55a/ $a6& a4/+ a/ $a&7,�-a�'�5a'-a5&�2'-%a�+% /4' 6&,'�a�'�5a�-�a6& a9 � ;5a'-a
9&'�&a4��'�++ ;a,�4 %'-�+'<  �a� /,,7-' 6' 5a�4 a4 24  5 - 6 �a'-a�-�a6&4  � 6 - �a� ;a�744 - 6a�-�a :'56'-%a
6 �&-/+/% ' 5Ia

AUa�4 2�4'-%a567� - 65a�-�a� /++ �%7 5a6/a,�-�%  a6& a ,/6'/-5a6& ;a9'++a$�� a�5a6& ;a'- 6 4�� 6a9'6&a��a
24/�7� 65a�-�a2/55' �+ a9 /4 *2+��  a :2 4' -�  5a6&�6a ,� �a4��'5,Ia

BUa�,2/ 9  4'-%a567� - 65a6/a�4'6'37 a6& a',2�� 6a/$a6 �&-/+/% ' 5a/-a6& '4a� /,,7-' 6' 5a�-�a'-a6& '4a��'+ ;a
+'8 5a�-�a6/a75 a6 �&-/+/% ;a6/a�'54726a5;56 ,5a/ $a/224 55'/-a�-�a%�+ 8�-'<  a6& '4a�/,,7-' 6' 5Ia

� /74a	 5̀a/$a�224 55'/-a�-�a
�� 8�- 6�% a

�a6& /4 ;a6&�6a'++7564� 6 5a&/9a5;56 ,5a/ $a/224 55'/-a�-�a�� 8�- 6�% aT+'* a��+ '5,Ja�+�55'5,Ja/4a4 ��'5, Ua�4 a
24/�7�  �a��4 /55a,7+6'2+ a+�;  45a/$a5/�' 6; Ia�& a$/74a	 5̀a�4 a'� /+/%'� �+Ja'-56'676'/-�+Ja'- 6 42 45/-�+Ja�-�a
'- 6 4-�+'<  �IaT�  a� ++JaA?@BLa�&�-aga�/- ; JaA?A?La�&'-//*a� 7-�Ja-I�ILa� 766- 4 JaA?@EIUa

4��'�+X 6&-'�a
�&'5a6 4,a4  � /%-'<  5a4��  a�-�a 6&-'�' 6;a�5a5/�'�+a� /-5647� 6'/-5Ia�/6&a4��  a�-�a 6&-'�' 6;aZa�-�a6& a
� /->'� 65a6&�6a , 4 % a4 +� 6 �a6/a6& ,aZa�4  a4 + 8�- 6a6/a'557 5a/$a'-37'4;a'-a��a�-�a��a��Ia�&'5a6 4,a
� �2674 5a&/9a�/6&a� /-5647� 65a-  �a6/a� a� /-5'� 4  �a�5a2�46a/$a� 8 +/2'-%a�'% '6�+a4��'�+a+'6 4�� ; Ia

4��'�+X 6&-'�a5/�'�+'<� 6'/-a
�& a24 /�  55a� ;a9&'�&a9  a�5a'-�'8'�7�+5a� 8 +/2a4��'�+a'� - 6'6' 5a�-�a�a5 -5 a/ $a4��'�+a, �-'-%a��5 �a/-a
5/�'�+a-/4,5a�-�a :2 � 6�6'/-5Ia�74a4 ��'�+X 6&-'�a5/�'�+'<� 6'/-a5&�2 5a/74a� 66'67� 5Ja� +' $5Ja�-�a
� &� 8'/4 Ja 52 �'�++;a4 +� 6 �a6/a4��'�+a'557 5aT� 7%& 5a 6a�+IJaA??EUIa

4��'�+a+'6 4�� ;a �& a&'56/4'� �+a�-�a$�� 67�+a�9 �4  - 55a/ $a4��'�+a'557 5a'-a6& a�+�554//,a�-�a6& a ,/6'/-�+a24  2�4  �- 55a
-  � �a6/a�'5�755a�-�a -%�%  a9' 6&a6& 5 a'557 5aT� 6 8 -5/-JaA?@CUIa

4��'5,a �a5;56 ,a/ $a24 )7�'�  a�-�a�'5�4','-� 6'/-a��5 �a/-a4 ��  a6&�6a24'8'+ % 5a'-�'8'�7�+5a4 ��'�+'<  �a�5a9&' 6 a
�-�a/224  55 5a4��'�++ ;a,'-/4' 6'< �a'-�'8'�7�+5Ia

��� ���a$4 �, 9 /4 *a

�& a���'�+a�-� /7- 6 4a�/2'-%a�224 �'5�+a�/�'�+'<� 6'/-a�& /4 ;a/4a��� ���a$4 �, 9 /4 *a/ $$ 45a5722/46a6/a
���4  55a4��'�+a564 55a�-�a64� 7,�a�-�a�'5�755a4 ��'�+a6/2'�5a'-a6& a�+�554 //,Ia�& a��� ���a$4 �, 9 /4 *a&�5a
6&4  a2�4 65Ka

@Ia����a/4a� � /,'-%a� 9 �4  a/ $a4��'�+a564 55a�-�a64� 7,�a

AIa��� ���a/4a,�-�% '-%a�-�a� /2'-%a9' 6&a4��'�+a564 55a

BIa���� � ��a/4a6�*'-%a�� 6'/-a�%�'-56a6& a4//6a� � 75 5a/$a4��'�+a6 -5'/-aT � 6 8 -5/-JaA?@CUIa
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Interpersonal and Internalized Language Injustice 
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Striving for Language Justice in CS Ed and Beyond 
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Revisiting JohnÕs Story 
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6 4,5a56�-�a '-a � /- 64�56a6/a6 4,5a57�&a �5a ]�-%+'5&a ��-%7�%  a � �4- 4^a /4a ]�',' 6 �a �-% +'5&a �4/ =�' - 6Î a �  a6& a�-a
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Revisiting JohnÕs Story 
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Leveraging Code for Expression and Criticality 
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Using Syncretic Computational Literacies (the Three Circles) to Design Learning 
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Revisiting JohnÕs Story 
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15. aDisability, Ableism, and You 
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STEPHANIE T. JONES; AND COMPUTER SCIENCE EDUCATIONAL JUSTICE COLLECTIVE 

Chapter Overview 
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Chapter Objectives 
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T�'/#X�  .�JaA? A?La�'+6a 6a�+IJaA?AAUIa�/4a :�,2+ Ja�a,'-/4' 6'< �a567� - 6a9&/a&�5a64/7�+ a+'56 -'-%a'-a �+�55a,� ;a � a
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6& a % - 4 �+a  �7� � 6'/-a �+�554 //,a 5 66'-%Ia �/ 9  8 4Ja 5�&/+�45a &�8 a '� - 6'= �a &/ 9a 4��'�++ ;a ,�4 %'-�+'<  �a 567� - 65a
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6/a � /- 6'-7 a 4��'�+a 5 %4 %� 6'/-a 24/�  55 5a '-a 5�&//+5a �$6 4a 6& a �4/ 9-a 8 Ia �/�4 �a 47+'-%a T��44;a ga �+'-%- 4 Ja A?AAUIa
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Disability and Ableism in CS Ed 
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 /56a��a

�+�55 5a�4 a6�7%&6a'-a5 66'-%5a9'6&/76a�a52 �'�+a �7� � 6'/-a� /X6 ��& 4 Ja�-�a	a$ +6a'++X 37'22 �a6/a5722/46a6& a52 �'�+a

 �7� � 6'/-a567� - 65a'-a, ;a�+�55 5I^a

�& a +��*a / $a '-�+75'/-a / $a 567� - 65a 9'6&a �'5��'+' 6' 5a '-a ��a ��a '5a �a 5/�'�+a )756'�  a '557 Ia 	-�+75'/-a / $a�'' a567� - 65a '-a
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6&'-%5a;/7a� �-a �/a '-a6& '4a%7'� Ja �/,�� 66'-%a��+ '5,a '-a ��7� � 6'/- I
B
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Revisiting Your Story 
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 ,/6'/-�+a/4a�$ $ � 6'8 a�52 � 65a/$a6& a :2 4' -�  Ia� /4a :�,2+ Ja; /7a,� ;a75 a4 �a$/4a�-a
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Reflection Questions: 

@Ia�&'5a�&�26 4a$/�75 �a24',�4'+ ;a/-a; /74a2 45/-�+a :2 4' -�  5a9' 6&a�'5��'+' 6;a�-�a��+ '5,Ia� &� 6a*'-�5a/ $a64�'-'-%a

�-�a24  2�4 � 6'/-a&� 8 a; /7a4 �  '8  �aT/4a-/6 Ua�4/7-�a�'5��'+' 6;a�-�a��+ '5,a'-a; /74a4/+ a�5a�-a �7� � 6/4Oa
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52��  5Oa

Takeaways for Practice: 
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 - 8'4/-, - 6a6&�6a'5a,/4 a9  +� /,'-%a6/a& 4a567� - 65`a�'8 45 a-  �5Ia

Meeting All StudentsÕ Needs 
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� 722/4 6'-%a�++a+ �4- 45a'-a��a��a4  37'4 5a6&4  a6&'-%5KaT@Ua'-�+75'8 a,'-�5 65a�-�a� +' $5a6&�6a�++a+ �4- 45a� �-a+ �4-a
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What Is Universal Design for Learning? 
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Pa�� �$$/+� �a+ �4-'-%a� ;a56�46'-%a9'6&a�-a�� 6'8'6;a9' 6&a$ 9  4a� /,2/- - 65Ja9/4 *'-%a6/9 �4 �a,/4  a
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$47564� 6'-%Ia

	$a ;/7a �-59  4  �a ;  5a 6/a �- ;a / $a 6& a '-5647�6'/-�+a 24�� 6'�  5a ��/ 8 Ja ;/7a &� 8 a ',2+ , - 6 �a �52 � 65a /$a �� �Na � &'+ a

5/, a 2�4 65a /$a �� �a ,� ;a � a - 9a Za +'* a 6& a $4�, 9 /4 *a '65 +$a /4a '65a �22+'�� 6'/-5a 6/a ��a ��a Za 9& -a 6 ��& 45a + �4-a
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Mindsets for Using UDL 
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UDL Mindset 1: There is no such thing as the Òaverage learner.Ó 
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/-a9& 6& 4a9 a�4 a6'4 �Ja&7-%4; Ja - 4%'< �Ja&�22; Ja�-�a,�- ;a/6& 4a$�� 6/45Ia
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UDL Mindset 2: All students deserve access to CS education. 
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UDL Mindset 3: We are not trying to ÒfixÓ our learners. Instead, we are trying to 
remove barriers in the learning environment. 
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,� 6 4'�+5Ia��*'-%a�a�� �a,'-�5 6a9/7+�a+ ��a75a6/a$4�, a6& a6 ��& 4` 5a-/6'�'-%a'-56 ��a�5JaQ�& a6 :6a�/,2+ :' 6;a�-�a

$/4,� 66'-%a/$a6& a�'4 � 6'/-5a�4  a��44' 45a6/a7-� 456�-�'-%a6&'5a��a�55'%-, - 6Î a�a6 ��& 4a$��'-%a6&'5a�&�++ -% a$4/,a
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Unpacking UDL 
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6/a � a 7-'8  45�+Ja '6a 5  *5a 6/a ,  6a �++a 567� -65`a -  �5Ja 4 %�4�+ 55a /$a ���*%4/7-�Ja +�-%7�%  Ja ��'+' 6' 5Ja �-�a 2&;5'� �+a

+',' 6�6'/-5Ia�� �a/ $$ 45a�a564/-%a$/7-�� 6'/-a$/4a6 ��& 45a6/a24/ 8'� a�� � /,,/�� 6'/-5a�-�a,/�'=� � 6'/-5a4 37'4 �a$/4a

567� - 65a9'6&a	�� 5Ia

�& a�� �a�224 /��&a�-�a$4 �, 9 /4 *a9�5a� 8 +/2 �a� ;a6& a� ���a��5 �a/-a- 74 /5�' -�  a4 5 �4 �&Ia�74a�4 �'-5a�4  a,�� a

72a/$a�'++'/-5a/$a- 74/-5a6&� 6a4 �  '8  a'-$ /4,� 6'/-a$4/,a6& a9 /4 +�a�4/7-�a75a�-�a24 /�  55a'6Ia�&/5 a- 74 /-5a�4  a9'4  �a

6/% 6& 4a'-a7-'37 a9 � ;5a$/4a ��&a'-�'8'�7�+a2 45/-Ia�&'5a :2+�'-5a9& ;a6& 4 a'5a-/a57�&a6&'-%a�5a�-a�8 4 �% a+ �4- 4 Ia

� ���a75 5a6& a6 4,a '�.+ (I/ �+"��"%"-2a6/a� 5�4' � a&/ 9a-/a69 /a&7,�-a�4 �'-5a�4  a�+'*  aT� ��� JaA?@GUIa
756a�5a-/a69 /a
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4 +;a/-a,�- ;a2�4 65a/$a6& a�4�'-a9 /4 *'-%a6/% 6& 4Ja9&'�&a�&�-% 5a'-a�'$ $ 4  - 6a�/- 6 :65a�-�a'-a4  52/-5 a6/a�'$ $ 4  - 6a

� /-�' 6'/-5aT� ��� JaA?@GUIa
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24/�  55a'6Ja�-�a&/9a9  a� ,/-564 � 6 a/74a7-� 456�-�'-%a/ $a9&�6a9 a&� 8 a+ �4- �Ia� /a�� � /,2+'5&a6&'5Ja�� �a'5a��5 �a/-a

6&4  a- 69 /4 *5a9'6&'-a/74a�4�'-Ka4 � /%-' 6'/-a- 69 /4 *5a6&�6a',2�� 6a]9&�6^a9 a+ �4-Ja564� 6 %'�a- 69 /4 *5a6&�6a',2�� 6a
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]&/ 9^a9 a+ �4-Ja�-�a�$ $ � 6'8 a- 69 /4 *5a6&�6a',2�� 6a]9&;^a9 a+ �4-Ia�& a8'� /a�� �a� 6a�a�+�-�  a24/ 8'� 5a�-a/ 8 4 8' 9a

/ $a6& a�'$$ 4  - 6a�/,2/- - 65a/$a�� �a6&�6a�4 a�7'+6a��5 �a/-a/74a7-� 456�-�'-%a/ $a6& a6&4  a- 69 /4 *5a��/ 8 I
Aa

�-'8  45�+a� 5'%-a$/4a� �4-'-%a�4 � 95a/-aT@Ua�-a7-� 456�-�'-%a/ $a6& a�4�'- 5̀a�$$ � 6'8 a- 69 /4 *5a6/a� 5'%-a$/4a(0'/$+'�U

(��).U *!U �)"�"�(�)/ Ja TAUa �-a 7-� 456�-�'-%a /$a 6& a �4�'- 5̀a 4 � /%-' 6'/-a - 69 /4 *5a 6/a � 5'%-a $/4a(0'/$+'�U (��).U *!U

- �+- �.�)/�/$*) Ja�-�aTBUa�-a7-� 456�-�'-%a/ $a6& a�4�'- 5̀a564� 6 %'�a- 69 /4 *5a6/a� 5'%-a$/4a(0'/$+'�U(��).U*!U��/$*)U�)�U

� 3+-�..$*)B a�& 5 a6&4  a24'-�'2+ 5a�4  a6& a$/7-�� 6'/-a/ $a�� �aT� ��� JaA?ACUIa� )"�"�(�)/ a�++/95a75a6/a�66 -�a6/a6& a

]9& ;^a/ $a+ �4-'-%Ja- �+- �.�)/�/$*) a�++/95a75a6/a6&'-*a��/76a6& a]9&�6^a/$a+ �4-'-%Ja�-�a ��/$*)U�)�U� 3+-�..$*) a�++/95a75a

6/a� /-5'� 4a6& a]&/ 9^a/$a+ �4-'-%Ia

� '6&'-a ��&a/ $a6& a6&4  a/ 8 4 �4 �&'-%a24'-�'2+ 5Ja�� �a24/ 8'� 5a%7'� +'- 5a6/a6&'-*a��/76a&/ 9a6/a -�� 6a ��&a24'-�'2+ Ia

	-a 674-Ja  ��&a %7'� +'- a &�5a � /-5'� 4 � 6'/-5a 6&�6a 6 ��& 45a � �-a '-� /42/4 � 6 a '- 6/a 6& '4a '-5647�6'/-�+a � 5'%-Ia �++a 6& a

%7'� +'- 5a$/4a�a24'-�'2+ a9 /4 *a6/% 6& 4a6/a24/ 8'� a567� - 65a9'6&a���  55Ja5722/46Ja�-�a :  �76'8  a$7-� 6'/-'-%a6&4/7%&a

6& a+ �4-'-%a24/�  55aT� ��� JaA?ACUIa� 65̀a :2+/4  a ��&a/ $a6& a24'-�'2+ 5a'-a,/4  a� 6�'+Ia

Engagement: The ÒWhyÓ of Learning 

�&'-*'-%a ��/76a  -%�%  , - 6a �++/95a 75a 6/a �/-5'� 4a 9&� 6a '5a ',2/4 6�- 6a 6/a /74a 567� -65a �-�a 9&� 6a ,/6'8 � 6 5a 6& ,Ia

� �4- 45a� /, a'- 6/a��a��a9' 6&a�'$$ 4  - 6a,/6'8 � 6'/-5Ja'- 6 4 565Ja�&�++ -% 5Ja�-�a :2 4' -�  5Ia�4/ 8'�'-%a567� - 65a9'6&a
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6&'-%5a +'* a � 5'%-'-%a '-a 9 � ;5a 6&�6a /26','<  a �&/'�  a �-�a � 76/-/, ;La -74674 a )/ ;a �-�a 2+� ;La /26','<  a �&�++ -% a �-�a

5722/4 6La $/56 4a � +/-% '-%a �-�a � /,,7-' 6;La �-�a 24 /,/6 a '-�'8'�7�+a �-�a � /++ � 6'8 a 4 > � 6'/-Ia �  a �++a /$a 6& a
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Ba

Representation: The ÒWhatÓ of Learning 

�&'-*'-%a ��/76a  -%�%  , - 6a �++/95a75a6/a �/-5'� 4a&/ 9a /74a567� - 65a24 $ 4a6/a6�* a '-a '-$ /4,� 6'/-Ia 	 6a �+5/a '-8'6 5a

75a6/a4 > � 6a/-a&/9a6&/5 a24 $ 4  -�  5a,'% &6a�&�-% a��5 �a/-a6& a� /- 6 - 6a�4 �Ja567� - 65`a24'/4a :2 4' -�  5a9' 6&a

'-$ /4,� 6'/-Ja�-�a 8 -a6& '4a,//�Ia�4 / 8'�'-%a567� - 65a9'6&a,7+6'2+ a4 24  5 - 6�6'/-5a/ $a'-$/4,� 6'/-a�++/ 95a6& ,a6/a

�� �  55a�/- 6 - 6a'-a4 + 8�- 6a9� ;5a6&�6a,  6a6& '4a-  �5Ia

AI � ' 9a6& a8'� /a� 6a&6625KRR9 9 9 I; /767� I� /, R9 � 6�&O8d��8 �- � ?%E Ca

BI � /a+ �4-a,/4  Ja8'5'6a&6625KRR7�+%7'� +'- 5I� �56I/4 %R -%�% , - 6Ra
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Pa�  4 �  26'/-a

Pa� �-%7�%  a�-�a5;,�/+5a
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Action and Expression: The ÒHowÓ of Learning 
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Why Use UDL? 
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6& ;a� � /, a�a2�4 6a/$a6& a+ �4-'-%a - 8'4/-, - 6Ia�/4a :�,2+ Ja'$a�a+ 55/-a4 37'4 5a567� - 65a6/a+'56 -a6/a�-a�7�'/a=+ Ja

� 5'%-'-%a9' 6&a�� �a9 /7+�a -574  a6&�6a567� - 65a&��a�� �  55a6/a�a�+/5 �X� �26'/- �a=+ Ja57�6'6+ 5a'-a,7+6'2+ a+�-%7�% 5Ja
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/4a �a=+ a9'6&a5/, /- a5'%-'-%a6& a � /- 6 - 6Ia �& 5 a �'$ $ 4  - 6a /26'/-5a � /7+�a& +2a �++a567� -65Ja '-�+7�'-%a6&/5 a9'6&a
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6& '4a/9-a5&/ 5a�-�a6�*  a, �-'-% $7+a56 25a6/9 �4 �a+',' 6+ 55a+ �4-'-%Ia

�&'5a*'-�a/ $a+','6+ 55a��a+ �4-'-%a'5a�a)/74- ; Ja�-�a�-a',2/4 6�- 6a2�46a/$a6&�6a)/74- ;a'5a�� 8/� � 6'-%a$/4a�++a567� -65a6/a

� a'-�+7� �a'-a��a/22/4 67-' 6' 5Ia� � / (���2 a'- 8/+8 5a27�+'�+;a5722/4 6'-%a�a�� 75 Ja'� �Ja/4a2/+'�;a�-�a%�4- 4'-%a5722/4 6a

$4/,a� /++ �%7 5a�-�a��,'-'564 � 6/45Ia	6a4 37'4 5a+'56 -'-%a6/a�-�a+ �4-'-%a$4/,a567� - 65a�-�a75'-%a/74a24'8'+ % a6/a

4�'5 a72a6& a%/�+5a�-�a'- 6 4 565a/$a+ 55X24'8'+ % �a%4/725aT5  a�/ 8 JaA?@HUIa��8/� �� ;a�+5/a$/56 45a�-�a�,2+'= 5a5 +$ X

�� 8/� �� ; Ia	6a'5a�-a��6a/$a�4'6'� �+a6 ��& 4 X+ �� 45&'2aT� 4��+ ;X� 8'- JaA?@GUIa�� �a� �-a� a�a*  ;a4 5/74 �  a'-a/74a�� 8/� �� ;a

 $$/4 65Ia

� 6a6& a5�, a6', Ja' 6a'5a�4'6'� �+a6/a4 , ,� 4a6&� 6a�� 8/� �� ;a'65 +$a'5a�a)/74- ; Ia�/7a�4  a-/6a :2 � 6 �a6/a=:a�a�4/*  -a

5;56 ,a5'-% + X&�-� �+; Ia �7�&a :2 � 6�6'/-5a�4  a- ' 6& 4a$�'4a-/4a& �+6&;a-/4a2/55' �+ Ia 	-56 ��Ja$/�75a/-a%4/ 96&a�;a

6�*'-%a56 25a6/a��8/� � 6 a9& 4 a; /7a�4  a� 6Ja9'6&'-a;/74a�'4 �+ a/ $a'->7 -�  Ia� & 4 8 4a;/7a�4  a�+/-%a6& a)/74- ; Ja;/7a

� �-a ,�*  a �a �'$ $ 4  -�  Ia �� �a �++/95a ;/7a 6/a ,�*  a 6&�6a �'$$ 4  -�  a '-a �++a '-5647�6'/-�+a � /- 6 :65a �-�a 9' 6&a �++a + �4- 4a
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17. aUniversal Design for Learning in Computer 
Science Education 
MAYA ISRAEL; SPENCE J. RAY; JOANNE BARRETT; NYKEMA LINDSEY; CARLA STRICKLAND; STEPHANIE T. JONES; 

AND COMPUTER SCIENCE EDUCATIONAL JUSTICE COLLECTIVE 
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Designing for Multiple Means of Engagement 
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&/ 9a'-$/4,� 6'/-a'5a24 5 - 6 �a�-�a&/ 9a567� - 65a6�* a'6a'-Ia�& 4 a'5a-/a5'-%+ a9� ;a6&�6a'-$/4,� 6'/-a� �-a/4a5&/7+�a� a

4 24  5 - 6 �a6&�6a'5a/26',�+a$/4a�++a567� -65Ia�  a� �-a4  ,/ 8 a��44' 45a6/a4 24  5 - 6�6'/-a� ;a24/ 8'�'-%a'-$ /4,� 6'/-a'-a

,7+6'2+ a9 � ;5aT I%IJa8'57�+Ja�7�' 6/4; Ja2&;5'� �+a,/� +5 UJa%'8'-%a567� - 65a�/- 64/+a6/a��)756a&/9a6& ;a4 �  '8  a'-$ /4,� 6'/-Ja

�-�a5� �$$/+�'-%a567� - 65`a7-� 456�-�'-%a/ $a'-$/4,� 6'/-Ia

	-a6&'5a5 � 6'/-Ja9  `++a�/-5'� 4a&/ 9a� 5'%-'-%a$/4a,7+6'2+ a, �-5a/ $a4 24  5 - 6�6'/-a'-a6& a��a�+�554 //,a� �-a'-�+7� a

24/ 8'�'-%a567� - 65a9'6&a/26'/-5a$/4aT@Ua2 4�  26'/-JaTAUa+�-%7�% a�-�a5;,�/+5Ja�-�aT BUa�7'+�'-%a*-/ 9+ �% Ia

Perception 

�'8'-%a 567� - 65a /26'/-5a 6/a 2 4�  '8  a '-$ /4,� 6'/-a '5a �a * ;a 2�4 6a /$a 24/ 8'�'-%a 6& ,a 9' 6&a ,7+6'2+ a , �-5a / $a

4 24  5 - 6�6'/-Ia� 722/4 6'-%a2 4�  26'/-a'- 8/+8 5a/ $$ 4'-%a567� - 65a'-$/4,� 6'/-a'-a,7+6'2+ a,/��+' 6' 5Ja/$$ 4'-%a6& ,a

'-$ /4,� 6'/-a'-a$/4,� 65a6&�6a6& ;a� �-a��)756Ja�-�a/ $$ 4'-%a6& ,a'-$ /4,� 6'/-a6&� 6a'-� /42/4 � 6 5a�a8�4' 6;a/ $a2 452 � 6'8 5a

T� ��� JaA?ACUIa

�'8  -a 6&� 6a 567� - 65a 24/�  55a '-$/4,� 6'/-a '-a ,7+6'2+ a ,/��+' 6' 5Ja 9 a � �-a %/a � ; /-�a 75'-%a /-+ ;a � 7�' 6/4;a /4a 8'57�+a

AECaakaa�&�26 4a@F



'-$ /4,� 6'/-Ia	 -56 ��Ja9  a� �-a'-�+7� a�+6 4-� 6'8 5a�-�a,7+6'2+ a9 � ;5a6/a�� �  55a�/- 6 - 6Ia�&'5a,'%&6a'-�+7� a/ $$ 4'-%a

567� - 65a94'66 -a'-5647� 6'/-5a�-�a8'� /5a/ $a&/9a6/a�/,2+ 6 a�a��a�� 6'8'6;a�-�a�++/ 9'-%a6& ,a6/a,/� +a� /� a6&4 /7%&a

7-2+7%% �a2&;5'� �+a4 24  5 - 6�6'/-5a�-�a,�-'27+� 6'8 5a� $ /4  a� /�'-%a/-a�a� 8'�  Ia�$ $ 4'-%a567� - 65a�&/'�  5a�4/7-�a

&/ 9a6& ;a2 4 �  '8  a'-$ /4,� 6'/-a,'% &6a�+5/a, �-a75'-%a6//+5a6&�6a�++/9a567� - 65a6/a��)756a$/4,� 66'-%a6/a,/4  a �5'+;a

2 4 �  '8  a6& a'-$/4,� 6'/-Ja57�&a�5a�&�-% '-%a6& a6 :6a5'< a/-a'-5647� 6'/-5Ja��)756'-%a8/+7, a/-a8'� /5Ja���'-%a�+/5 �X

� �26'/-5Ja�-�a4  ��'-%a�+6 4-� 6'8 a6 :6a$/4a�- ;a',�%  5Ia�& 5 a,/ 8 5a� �-a& +2a -��+ a�++a+ �4- 45a�� �  55a'-$/4,� 6'/-Ia

�  a� �-a�+5/a24/ 8'� a567� - 65a9'6&a9/4 *  �a :�,2+ 5a/ $a�/� aT �*7�� 4aga�7:6/-X�  '++ ; JaA?@CLa
7+�- 4a 6a�+IJaA?AAUIa

� ;a9 /4 *  �a :�,2+ 5Ja9  a, �-a5�4'265a6&�6a75 a4 + 8�- 6a�-�a '-5647� 6'8 a8�4'��+ a-�, 5a�-�a '-�+7� a � /,, - 65a/4a

�/�7, - 6�6'/-a6&� 6a,'%&6a5��$$/+�a/4a :2+�'-a9&� 6a2�46'�7+�4a5 %, - 65a/$a�/� a�4  a, �- 6a6/a�/Ia�&/ 9'-%a567� - 65a

9 /4 *  �a :�,2+ 5a/ $a�/� a� �-a,/� +a% //�a %"-�+ � -�M)+( + �&&"' a24�� 6'�  aT�-76&Ja@HGCLa5  a�&�26 4a@BUa�-�a� a�-a

',2/4 6�- 6a9� ;a6/a5722/46a567� - 65`a2 4�  26'/-Ia� /4 *  �a :�,2+ 5a'++7564� 6 a-/6a)756a6& a/76�/, a/ $a�a�/� Ja�76a6& a

+-*��.. a/ $a�4 � 6'-%a6& a�/� a� ;a5&/9'-%a&/ 9a24/%4�,5a� � /,2/5 a+�4 % 4a24/�+ ,5a'- 6/a5,�++ 4a/- 5Ia� 67� - 65a��-a

6& -a75 a6&/5 a � /� a �&7-*5a6/a5/+ 8 a - 9a24/�+ ,5a6&� 6a �4 a5','+�4a6/a6&/5 a6& ;a �4 a � 66 ,26'-%aT
�4 %7+' 7:a  6a

�+IJaA?@BUIa�&'5a�224/��&a24 / 8'� 5a�a,7+6',/��+a9 � ;a/ $a24 5 - 6'-%a'-$/4,� 6'/-Ia
�- ;a��a�744'�7+�a�-�a6//+5a'-�+7� a

9 /4 *  �a :�,2+ 5Ia� & -a9 /4 *  �a :�,2+ 5a�4  a-/6a� 8�'+��+ Ja9  a� �-a�4  � 6 a/74a/9-a/4a&� 8 a567� - 65a�4 � 6 a676/4'�+5a

$/4a ��&a/6& 4aT� '%74 aDLa	54� +aga�� ; JaA?ACUIa

� " .+ �M;M

��(+'�U� *- &��U�3 �(+'�.U! *-U�U��- �/�#U�- *%��/U

�& a564� 6 %' 5a��/ 8 a5722/4 6a567� - 65`a5 -5/4;a2 4 �  26'/-Ja�76a ' 6a '5a�+5/a ',2/46�- 6a$/4a+ �4- 45a6/a4 � /%-'<  a �-�a

2 4 �  '8  a6& ,5 + 8 5a�-�a/6& 45a'-a��Ia�a=-�+a� /-5'� 4 � 6'/-a$/4a'-� /42/4 � 6'-%a2 4�  26'/-a'- 8/+8 5a24/ 8'�'-%a567� - 65a

9' 6&a '-$/4,� 6'/-a 6&� 6a �76& - 6'� �++;a 4 24  5 - 65a �'8 45 a 2 452 � 6'8 5a �-�a '� - 6'6' 5a T� ��� Ja A?ACUIa 	-� /42/4 � 6'-%a

 :�,2+ 5a/ $a�/,276 4a5�' - 6'565a9&/a4 24  5 - 6a�a4�-%  a/ $a���*%4/7-�5a'5a/- a9 � ;a6/a�/a6&'5IaT�  a�&�26 45a @a�-�a Aa

$/4a5/, a :�,2+ 5IUa

Language and Symbols 

��a'-�+7� 5a,�- ;a- 9a� /-�  265Ja5/, a/ $a9&'�&a�4 a��564 �� 6a�-�a� /7+�a� � /, a��44' 45a$ /4a+ �4- 45Ia�5a9' 6&a,�- ;a

�'5�'2+'- 5Ja  :2 4 6'5 a , �-5a � � /,'-%a$�,'+'�4a-/6a /-+ ;a9' 6&a6& a �/-�  265a �76a �+5/a9'6&a&/9a6/a75 a24/ $ 55'/-�+a
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�#*/*U�- ��$/DU	.- ��'U[U
��4UK:8:< LU

�#*/*U�- ��$/DU�*��U��.#U

9 � ;5a/ $a4 24  5 - 6'-%a6&/5 a�/-�  265aT�/< ,�a 6a�+IJaA??HUIa�4/ 8'�'-%a567� - 65a9'6&a,7+6'2+ a, �-5a/ $a4 24  5 - 6�6'/-a

'-�+7� 5a 5722/4 6'-%a 6& ,a 6/a + �4-a �-�a 75 a 6& a +�-%7�%  a �-�a 5;,�/+5a 4  +� 6 �a 6/a ��a �-�a � /�'-%Ia �  ��& 45a � �-a

 :2+'�' 6+;a6 ��&a�-�a4  8' 9a� /,276'-%a8 /� ��7+�4 ;a'-�+7�'-%a� /-�  265a+'* a� /� Ja�-',� 6'/-5Ja�+%/4' 6&,5Ja+//25Ja�-�a

5/a /-a T5  a � '%74 a ELa 	54� +a ga �� ; Ja A?ACUIa � ��& 45a 5&/7+�a �+5/a 6 ��&a �-�a 4  8' 9a � /- 6 - 6X52 �'=�a 8 /� ��7+�4 ; Ia �/4a

'-56�-�  Ja '-a6& a��4� 6�&a :�,2+ a� 6a6& a� %'--'-%a/ $a6& a�&�26 4Ja�a6 ��& 4a,'% &6a$/�75a/-a8 /� ��7+�4 ;a6 4,5a+'* a

]24 �'2' 6�6'/-J^a]� 6,/52& 4  Ĵ a�-�a]6 ,2 4 � 674 I^a� ��& 45a� �-a5722/4 6a567� - 65a6/a75 a�/- 6 - 6a�-�a� /,276'-%a6 4,5a

� ;a4 24  5 - 6'-%a+�-%7�% a�-�a5;,�/+5a'-a�a8 �4' 6;a/ $a9� ;5Ia�&'5a,'% &6a'-�+7� a�-�&/4a�&�4 65a/4a4 $ 4  -�  a5&  65a9'6&a

',�%  5a/ $a�/� a�+/�*5a/4a� /,,/-a5;- 6�:a2/56 �a'-a6& a�+�554//,aT 5  a� '%74 aFJa2&/6/a�4 �' 6Ka�/��a� �5&UIa

� " .+ �M<M

� �+- �.�)/�/$*).U*!U�*(+0/$)"U� *���0'�- 4U

� " .+ �M=M

� �+- �.�)/�/$*).U*!U�*(+0/$)"U�4(�*'.U

�- a7-'37 a�&�++ -%  a'-a��a'5a6&� 6a567� - 65a,� ;a�+4 �� ;a&� 8 a�-a7-� 456�-�'-%a/ $a�a6 4,a'-a/- a� /- 6 :6a6&�6a6�* 5a

/-a�a�'$ $ 4  - 6a, �-'-%a'-a��Ia� /4a :�,2+ Ja6& a6 4,a]8 �4'��+ ^a'5a/- a6&�6a567� - 65a,� ;a� a$�,'+'�4a9' 6&a$4/,a6& '4a

,� 6&a�/745 5Ia� / 9  8 4Ja�a8�4'��+ a'-a��a�-�a6& a24 /�  55a/$a�55'%-'-%a'65a8�+7 5a'-a4 +� 6'/-a6/a�-a 37�+a5;,�/+a,'% &6a

$  +a8 4 ;a�'$ $ 4  - 6a$4/,a567� - 65`a :2 4' -�  5a9' 6&a8�4'��+ 5a'-a,� 6&aT��&�-<  4JaA?@FUIa� 9'4'-%a�a- 9a- 74 �+a2�6&9 � ;a

$/4a5/, 6&'-%a�+4 �� ;a$�,'+'�4a� �-a� a�&�++ -% '-%Ia	6a'5a',2/4 6�- 6a6/a�/-5'� 4a&/ 9a6/a'- 64/�7�  a/4a4 ,�2a� /-�  265a

$/4a+ �4- 45Ia
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	-a� /-5'� 4'-%a&/ 9a6/a6 ��&a� /-�  265a+'* a6&'5Ja6 ��& 45a,'% &6a�/-5'� 4a37 56'/-5a+'*  Ka

Pa� &� 6a :'56'-%a*-/ 9+ �% a�/a567� - 65a�+4 �� ;a&� 8 a��/76a6& a� /-�  26Oa

Pa	5a6&�6a*-/ 9+ �% a�� �74 � 6 a$/4a6& a��a� /- 6 :6Oa

Pa��-a	a�7'+�a/-a6& '4a :'56'-%a*-/ 9+ �% Oa

Pa�/a	a-  �a6/a,/�'$ ;a/4a :2�-�a' 6a$/4a6& a��a� /- 6 :6Oa

�a � +� 2�+M&(��% a'5a /- a9 � ;a6/a '- 64/�7�  a - 9a � /-�  265a /4a$�,'+'�4a � /-�  265a '-a �a - 9a � /- 6 :6Ia �&'5a ,/� +a2+��  5a

6& a�/-�  26a�6a6& a� - 6 4a/$a6& a,�2a6& -a :2+/4  5a6& a�/-�  26a��4 /55a$/74a37��4 �- 65aZa�a� =-' 6'/-Ja$�� 65a�-� R

/4a�&�4 �� 6 4'56'�5Ja :�,2+ 5Ja�-�a-/-X :�,2+ 5Ia� '%74 aGa5&/95a�a�4� ;  4a,/� +a��/76a24  �'2' 6�6'/-Ia�&'5a� /- 6 - 6X

4 +� 6 �a,/� +a� /7+�a� a75 �a6/a$4�, a�a+ 55/-a$ /4a567� - 65a9&/a�4 a+ �4-'-%a6/a� /� a� ;a75'-%a��4 � 6�&a6/a�7'+�a/76a

6& a9 � 6& 4a�/-�  26a24 5 - 6 �a'-a6& a :�,2+ 5a'-a�� 6'8'6;a@Ia

� " .+ �M>M

�- ��$+$/�/$*)U�- �4�-U
 *��'U

� 4� ;  4a ,/� +5a � �-a �+5/a � a75 �a$/4a ��a � /-�  265Ia 	-a �� 6'8'6;a@Ja+//25a�4 a4 37'4 �a6/a*  2a24 �'2' 6�6'/-a$�++'-%Ja5/a

� '%74 aHa5&/95a�a,/� +a$ /4a6& a��a� /-�  26a/ $a+//25a75 �a'-a4 +� 6'/-a6/a6& a5�' -�  a� /-�  26a/ $a24 �'2' 6�6'/-Ia

� " .+ �M?M

�**+.U�- �4�-U
 *��'U
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�$ $ 4'-%a567� - 65a,7+6'2+ a9� ;5a6/a�7'+�a6& '4a7-� 456�-�'-%a/ $a+�-%7�% a�-�a5;,�/+5a�-�a4  +� 6 a6& a+�-%7�% a6/a��a

� /-�  265a5722/465a���  55' �'+' 6; Ja�/,24  & -5' �'+' 6; Ja�-�a�+�4' 6;a�-�a'5a*  ;a6/a -574'-%a5&�4 �a7-� 456�-�'-%a$ /4a�++a

+ �4- 45aT� ��� JaA?ACUIa

Building Knowledge 

	6a'5a-/6a -/7%&a6/a5',2+;a24 5 - 6a'-$/4,� 6'/-a'-a,7+6'2+ a9 � ;5Ia�  a,756a�+5/a�7'+�a567� - 65`a*-/9+ �% a��/76a6&� 6a

'-$ /4,� 6'/-Ia�- a',2/4 6�- 6a9� ;a6/a�/a6&'5a'5a�;a�4 � 9'-%a/-a567� - 65`a���*%4/7-�a*-/ 9+ �% Ja/4a9&�6a6& ;a�+4 �� ;a

*-/ 9a ��/76a 6& a 6/2'�a '-a 6 4,5a / $a �/- 6 - 6a �-�a 4 + 8�- 6a �/,276'-%a � /-�  265Ia �/a 7-� / 8 4a 567� - 65`a ���*%4/7-�a

*-/ 9+ �% Ja6 ��& 45a� �-a�5*a%7'�'-%a37 56'/-5Ia� /4a�� 6'8'6;a@Ja37 56'/-5a,'%&6a'-�+7� Ka

Pa� &� 6a�4 a6& a�/-�' 6'/-5a$/4a5-/ 9Oa

Pa� / 9a�/a9  a5',7+� 6 a�a5-/ 9>�*  a$�++'-%a$4/,a6& a5*;a'-a/74a24 /%4�, Oa

Pa� &� 6a�/a9  a-  �a6/a�/a9' 6&a6& a5-/9>�*  a6/a,�*  a'6a$�++a/8 4a�-�a/ 8 4a�%�'- Oa

�  ��& 45a � �-a �+5/a �5*a 37 56'/-5a �-�a '- 8'6 a 567� - 65a 6/a �5*a 37 56'/-5a 6&4/7%&/76a + �4-'-%a �� 6'8'6' 5Ia �& 5 a

� /,24  & -5'/-a �& �*2/'- 65a 5&/9a 9&� 6a 567� - 65a �4 a 7-� 456�-�'-%a �-�a 9&� 6a ��44' 45a ,'%&6a 56'++a  :'56a 6/a

� /,24  & -5'/-Ia �& ;a � �-a �+5/a%7'� a6 ��& 45a6/a5� �$$/+�a6& a - :6a56 25a6/a  :2�-�a567� - 65`a+ �4-'-%Ia ���' 6'/-�+a

� /-�  265a6&�6a�/7+�a� a :2+/4  �a��5 �a/-a�� 6'8'6;a@a,'%&6a'-�+7� Ka

Pa�� �7,7+� 6'/-a/ $a4�'-a85I  �� �7,7+� 6'/-a/ $a5-/9a

Pa�/-�' 6'/-5a$/4a�a4�'-�/ 9a

Pa�  24  5 - 6'-%a&�'+a/4a5+  6a�;a�'8'�'-%a6& a56�% a'- 6/a</- 5a/ $a8�4 ;'-%a6 ,2 4 � 674 5a

Pa	- 64/�7�'-%a6& a9 � 6 4a�; �+ a

�6& 4a9 � ;5a6/a�7'+�a567� - 65`a*-/9+ �% a'-�+7� a24 / 8'�'-%a%4�2&'�a/4 %�-'<  45a6/a& +2a567� -65a]64�-5+� 6 ^a24/%4�,5a

'- 6/a25 7�/� /� a�-�a75'-%a4  + 8�- 6a�-�+/%' 5a� 69   -a� /�'-%a� /-�  265a�-�a/6& 4a� /- 6 - 6a�4 �5Ia��a6 ��& 4a
  +'55�a

&��a/- a/ $a& 4a567� -65a�/a6&'5a6& ,5 +8 5a9& -a6& ;a� /-- � 6 �a��a6 4,5a6/a+' 6 4�� ;a :�,2+ 5aT 5  a�&�26 4a@UIa�& a

567� - 6a�/,2�4  �a�a524'6 a'-a��4 � 6�&a6/a�a�&�4�� 6 4a'-a�a56/4;a�-�a6& a��4 � 6�&a56�% a6/a6& a56/4;`5a5 66'-%Ia�& 5 a

2�4 �++ +5a,�� a��a� /-�  265a,/4  a�� �  55' �+ a�-�a� /-�4  6 Ja5722/46'-%a�++a+ �4- 45`a� /,24  & -5'/-Ia
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Designing for Multiple Means of Action and Expression 

�& a24'-�'2+ a/ $a� 5'%-'-%a$/4a,7+6'2+ a, �-5a/ $a��6'/-a�-�a :24  55'/-a$ /�75 5a/-a&/ 9a567� - 65a+ �4-Ia	 6a'-8/+8 5a

4 ,/ 8'-%a��44' 45a4 +� 6 �a6/a&/9a567� - 65a9'++a'-6 4�� 6a9'6&a ��&a/6& 4a�-�a9' 6&a6& a�/- 6 - 6Ja&/9a6& ;a9'++a2+�-a6/a

+ �4-Ja�-�a&/ 9a6& ;a9'++a5&/9a9&� 6a6& ;`8 a+ �4- �Ia�  a� �-a6&'-*a/ $a6&'5a24'-�'2+ a�5a4 24  5 - 6'-%a6& a�&/'�  a�-�a

8/'�  a6&�6a567� - 65a% 6a'-a&/9a6/a :24  55a6& '4a+ �4-'-%Ia

	-a 6&'5a 5 � 6'/-Ja 9  `++a �/-5'� 4a &/ 9a � 5'%-'-%a $/4a ,7+6'2+ a , �-5a / $a ��6'/-a �-�a  :24  55'/-a '-a 6& a ��a �+�554 //,a

� �-a'-�+7� a24 / 8'�'-%a567� - 65a9'6&a/26'/-5a$/4aT@Ua'-6 4�� 6'/-JaTAUa :24  55'/-a�-�a� /,,7-'� � 6'/-Ja�-�aT BUa564� 6 %;a

� 8 +/2, - 6Ia

Interaction 

	- 6 4�� 6'/-a� 5�4' � 5a&/ 9a567� - 65a -%�% a9' 6&a�/6&a+ �4-'-%a,� 6 4'�+5a�-�a6& a+ �4-'-%a52��  Ia��a6 ��& 45a-  �a6/a

� /-5'� 4a��44' 45a6&� 6a567� - 65a,'%&6a$�� a9& -a,/ 8'-%a�4/7-�a6& a�+�554 //,aT  I%IJa5 � 6'-%a�44�-%  , - 65Ja-�44/ 9a
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Expression and Communication 

�:24  55'/-a �-�a � /,,7-'� � 6'/-a $/�75a /-a &/ 9a 567� - 65a �4 a ��+ a 6/a 5&�4 a 9&� 6a 6& ;a *-/ 9 Ja &�8 a + �4- �Ja �-�a

�4  a + �4-'-%Ia �$ $ 4'-%a �&/'�  5a $/4a &/9a 567� - 65a �/,,7-'� � 6 Ja 5��$$/+�'-%a 6& a 24/�  55a /$a �4 � 6'-%a 24/�7� 65a 6&�6a

4 24  5 - 6a+ �4-'-%Ja�-�a&/-/4'-%a6& a,�- ;a�'$ $ 4  - 6a9� ;5a6&�6a567� - 65a�/,,7-'� � 6 a�4 a',2/4 6�- 6a�/-5'� 4 � 6'/-5a

$/4a6&'5a%7'� +'- Ia

��a6 ��& 45a� �-a24 / 8'� a567� - 65a9'6&a/26'/-5a$/4a :24  55'/-a�-�a� /,,7-'� � 6'/-a� ;a+ 66'-%a567� - 65a5&/9a9&� 6a

6& ;a*-/ 9a6&4/7%&a7-2+7%% �a �� 6'8'6' 5a �-�a �'$ $ 4  - 6a*'-�5a / $a �/,276'-%a5/ $69 �4  a �-�a ,� 6 4'�+5Ia �/, a / $a6& 5 a

2/55' �'+' 6' 5a,'% &6a'-�+7� a5722/4 6'-%a567� - 65a6/a :24  55a6& ,5 + 8 5a6&4/7%&a25 7�/� /� Ja2& ;5'� �+a,�-'27+� 6'8 5Ja

>/ 9 �&�4 65Ja�-�a�/,, - 65a'-a�/� a/4a6/a75 a�+/�* X��5 �a24/%4�,,'-%a'- 6 4$��  5a+'* a�+'�  Ja�/� I/4 %Ja�-�a��4 � 6�&I
Fa

� 722/4 6'-%a  :24  55'/-a 6&4/7%&a �/� a � �-a '-�+7� a 24 / 8'�'-%a 567� - 65a 9'6&a /26'/-5a 6&�6a '-�+7� a 56�46 4a �/� a 6& ;a

� �-a4  ,':a �-� R/4a&�8'-%a567� - 65a�4 � 6 a2&;5'� �+a,�-'27+� 6'8 5a/ $a�/,,�-�5Ja�+/�*5Ja/4a+'- 5a/ $a�/� Ia �  ��& 45a

� �-a�+5/a5722/4 6a :24  55'/-a�-�a� /,,7-'� � 6'/-a6&4/7%&/76a6& a+ �4-'-%a24/�  55a� ;a/ $$ 4'-%a5 - 6 -�  a56�46 45a/4a

�& �*+'565a 6/a & +2a 567� -65a �/++��/4 � 6 Ja %'8 a $  ����*Ja �-�a  :2+�'-a 6& '4a 9 /4 *Ia �'8'-%a 567� - 65a /22/467-' 6' 5a 6/a

24�� 6'�  a� /,276'-%a5*'++5a�-�a� /- 6 - 6a6&4/7%&a24/) � 65a6&�6a�7'+�a/-a24'/4a+ 55/-5a�+5/a5722/465a6& ,a'-a5&/9'-%a

9&� 6a6& ;a*-/ 9 Ia

�- a*  ;a9 � ;a6/a� 5'%-a$/4a,7+6'2+ a, �-5a/ $a��6'/-a�-�a :24  55'/-a'5a6/a%'8 a567� - 65a�&/'�  a'-a&/ 9a6& ;a :24  55a

�-�a � /,,7-'� � 6 a 9&� 6a 6& ;a *-/ 9 Ia �&'5a ,'%&6a +//*a +'* a %'8'-%a 567� - 65a /26'/-5a $/4a &/9a 6& ;a 5&/9a  8'� -�  a / $a

� /,2+ 6'-%a�-a�55'%-, - 6Ia�/4a :�,2+ Ja'-56 ��a/ $a�4 � 6'-%a�a,/� +a'-a��4 � 6�&Ja567� - 65a,'%&6a�4 � 6 a�a56/4;�/�4 �a

/4a�-a'++7564� 6'/-a/ $a�a,/� +Ia� 8 -a9& -a567� - 65a75 a��4� 6�&Ja6& ;a� /7+�a&� 8 a�&/'�  a'-a&/ 9a6& ;a4 24  5 - 6a�52 � 65a

/ $a6& '4a ,/� +Ia �& ;a ,'% &6a75 a  :'56'-%a524'6 5Ja5 �4 �&a$/4a524'6 5a/-+'- Ja /4a �4 � 9a/4a2�'- 6a6& '4a524'6 5a �;a&�-�Ia

�& 5 a/26'/-5a�++/ 9a567� - 65a6/a :24  55a6& '4a+ �4-'-%a�-�a� /,,7-'� � 6 a'6a6/a/6& 45Ia

Strategy Development 

� 64� 6 %;a� 8 +/2, - 6a'-8/+8 5a& +2'-%a567� - 65a]� 8 +/2a6& a��2��' 6;a6/a�� 6a5*'++$7++;a�-�a2742/5 $7++ ;^aT� ��� JaA?ACJa

-I2IUIa �&'5a '-�+7� 5a6 ��&'-%a567� - 65a6/a ,�-�%  a5&/46X6 4,a4 52/-5 5a6/a+ �4-'-%a �-�a6/a5 6Ja2+�-Ja �-�a ,/-' 6/4a

24/%4 55a6/9 �4 �a+/-%X6 4,a%/�+5Ia

�& 4  a �4 a ,�- ;a 564� 6 %' 5a 6&�6a 6 ��& 45a � �-a / $$ 4a 6/a 5722/46a 564� 6 %;a � 8 +/2, - 6a �5a 2�46a /$a + �4-'-%a 6/a � /� Ia

�/, a/ $a6& 5 a'-�+7� a%7'�'-%a567� - 65a6/a5 6a%/�+5a$/4a+/-%X6 4,a24/) � 65Ja9&'�&a��-a� a5722/4 6 �a� ;a24/ 8'�'-%a

567� - 65a 9'6&a %4�2&'�a /4 %�-'<  45a 6&�6a $��'+'6�6 a 2+�--'-%Ja %/�+X5 66'-%Ja �-�a � �7%% '-%Ia �'%74 a @?a '5a �-a  :�,2+ a

/ $a �a �& �*+'56a 6&�6a 567� - 65a �/7+�a 75 a 6/a  -574  a 6&�6a 6& '4a 24/) � 6a &�5a �++a 4 37'4 �a � /,2/- - 65a �-�a �+'%-5a 9'6&a

6& a�55 55, - 6a47�4'�aT
 /-%a 6a�+IJaA?@FUIa� ��& 45a,'% &6a�+5/a75 a2+�-- �a�& �*2/'- 65a�74'-%a+ 55/-5a6&�6a8 4'$;a

567� - 65`a 7-� 456�-�'-%a / $a �/,276'-%a 5*'++5a �-�a �� �� ,'�a � /- 6 - 6a �-�a 6& '4a 24/%4 55a 6/9 �4 �a + �4-'-%a %/�+5Ia

�  ��& 45a� �-a24 / 8'� a567� - 65a9'6&a :�,2+ 5a/ $a�/,2+ 6 �a24/�7� 65a�-�a ,� �a24/,265a6&4/7%&/76a�a24/) � 6a/4a

+ 55/-a6&�6a '-8'6 a567� - 65a6/a56/2a�-�a2+�-Ja6 56Ja/4a� �7%Ia �4/ 8'�'-%a :2+'�' 6a '-5647�6'/-a /-a5*'++5a+'* a �5*'-%a$/4a

& +2Ja24/ 8'�'-%a$  ����*Ja�-�a24 /�+ ,a5/+ 8'-%a��-a& +2a567� - 65a :24  55a6& ,5 + 8 5a6&4/7%&/76a6& a�/�'-%a24 /�  55Ia

�  ��& 45a� �-a�+5/a� ,/-564 � 6 a� �7%%'-%a564� 6 %' 5a$/4a567� - 65a75'-%a6&'-*X�+/7�5Ia� '-�++; Ja&�8'-%a567� - 65a4 � /4 �a

6& '4a24/%4 55a/8 4a6', a� �-a�++/ 9a6& ,a6/a4 � /%-'<  a6& '4a+ �4-'-%a�-�a%4 / 96&Ia

FI � '5'6a6& 5 a5'6 5a�6a&6625KRR9 9 9 I�+'�  I/4 %RJa&6625KRR� /� I/4 %Ra�-�a &6625KRR5�4� 6�&I,' 6I �7 Ra

AF?aakaa�&�26 4a@F

https://www.alice.org/
https://code.org/
https://scratch.mit.edu/


� " .+ �M76M

�&�26 4a@FaakaaAF@



�- *%��/U�*(+'�/$*)U�#��&'$./U� 3��-+/��U!- *(U 
 �*)"U�/U�'BCU:89?
Ga

GI � ' 9a 6& a 9/4 *5&  6a �-�a /6& 4a 4 5/74 �  5a �6a &6625KRR�/�5I% //% + I� /, R�/�7, - 6R� R

@\�� ��'�,E6+$ � �*�;7- 9F28� +��G�/�&�B6A� 4&%@�9R �' 6O6��d6I?a

AFAaakaa�&�26 4a@F

https://docs.google.com/document/d/1_FVQOiam6tlfLQkTyunw7pvBlCX8LodhX3t2Trhg1Dw/edit?tab=t.0
https://docs.google.com/document/d/1_FVQOiam6tlfLQkTyunw7pvBlCX8LodhX3t2Trhg1Dw/edit?tab=t.0
https://docs.google.com/document/d/1_FVQOiam6tlfLQkTyunw7pvBlCX8LodhX3t2Trhg1Dw/edit?tab=t.0
https://docs.google.com/document/d/1_FVQOiam6tlfLQkTyunw7pvBlCX8LodhX3t2Trhg1Dw/edit?tab=t.0


�5a &�5a �  -a , - 6'/- �Ja � �7%% '-%a '5a �-a  52 �'�++;a ',2/4 6�- 6a 5*'++a $/4a 567� - 65a 6/a � 8 +/2a �5a 6& ;a + �4-a ��Ia

� �7%% '-%a 4 37'4 5a 5 +$X4 %7+�6'/-a 4 +� 6 �a 6/a  ,/6'/-�+a � �2��' 6;a �-�a � 8 +/2'-%a 564� 6 %' 5a �-�a  :  �76'8  a

�&�26 4a@FaakaaAFB



$7-� 6'/-'-%Ia�& a, 6�� /%-' 6'8 a564� 6 %' 5a6&�6a�4 a4 37'4 �a6/a� �7%a�-�a�4  a� 8 +/2 �a6&4/7%&a� �7%%'-%a4 '-$ /4 �  a

6& a',2/4 6�-�  a/ $a564� 6 %;a� 8 +/2, - 6Ia

�- a  :2+'�' 6a � �7%%'-%a 564� 6 %;a '5a 4 $ 44 �a 6/a �5a 6& a ]4 75 a 564� 6 %;^a � ;a � /a �-�a � /++ �%7 5a TA?@HUIa �&'5a 564� 6 %;a

'- 8/+8 5a& +2'-%a567� - 65a'� - 6'$;a6& a� &� 8'/4a6& ;a9 �- 6a6/a',2+ , - 6a'-a6& '4a24/%4�,a�-�a6& -a=-�a�-�a75 a� /� a

�4  � 6 �a +5 9& 4  a6/a& +2a6& ,a��&' 8 a6& '4a%/�+5Ia�& a4 75 a564� 6 %;a24/ 8'� 5a$  ����*a6/a567� - 65a��/76a6& '4a

%/�+5Ja9&�6a6& ;a�4 a64;'-%a6/a� /� Ja�-�a9&� 6a2' �  5a/ $a�/� a6& ;a,� ;a�+4 �� ;a&� 8 a5  -a6&� 6a�/7+�a& +2a6& ,a��&' 8 a

6& '4a%/�+Ia� /4a :�,2+ Ja'-a6& a,7+6'2+ a' 6 4� 6'/-5a/ $a6& a9 � 6& 4a5',7+� 6'/-a$4/,a�� 6'8'6;a@Ja6& a9/4 *'-%a,/� +5a/ $a

� /� a5722/4 6a6& a�/9- 9 �4 �a,/ 8 , - 6a/$a524'6 5Ja�'5�22 �4'-%a�-�a4  �22 �4'-%Ja75 4a'-6 4�� 6'/-a6&4/7%&a�+'�*'-%a

/-a�a524' 6 Ja�4 � 6'-%a�+/- 5a6/a�4 � 6 a,7+6'2+ a524'6 5Ja/4a75'-%a�a524'6 aT'I IJa6& a57-Ua6/a��6a�5a�a64'%% 4a6/a56/2a�++a

,/ 8 , - 6Ia�67� - 65a�/7+�a4 75 a6& 5 a9 /4 *'-%a,/� +5a6/a�4  � 6 a- 9a�� 6'/-5a'-a6& '4a/ 9-a24 /%4�,5Ia� 722/4 6'-%a

567� - 65a6/a� 8 +/2a564� 6 %' 5a6/a,�-�%  a�&�++ -% 5Ja5/+8 a24/�+ ,5Ja�-�a'� - 6'$;a5/+76'/-5a�4  a*  ;a�52 � 65a/$a��a

+ �4-'-%Ia

Using the UDL Framework as a Resource in CS Ed 

�5a , - 6'/- �a  �4+' 4Ja 6& a %/�+a / $a 6& a �� �a $4�, 9 /4 *a '5a 6/a �-6'�'2� 6 a ��44' 45a 6/a + �4-'-%a �-�a � 5'%-a + �4-'-%a

 :2 4' -�  5a6&�6a4 �7�  a/4a +','-� 6 a�5a,�- ;a��44' 45a�5a2/55' �+ Ia� &'+ a'6a9'++a-/6a� a2/55'�+ a6/a$7++;a +','-� 6 a�++a

��44' 45a$/4a 8 4 ;a567� - 6Ja�-6'�'2� 6'-%a�-�a4 ,/ 8'-%a��44' 45a& +25a;/74a+ �4- 45a&� 8 a6& a� 56a+ �4-'-%a :2 4' -�  a

2/55' �+ a�-�a5&/7+�a�+ 9 � ;5a� a�a2�4 6a/$a/74a%/�+5a�5a��a �7� � 6/45Ia

�& a�� �a$4�, 9 /4 *a� �-a%7'� a; /74a $$/4 65a6/a'� - 6'$;a�-�a�4 �'-56/4,a2/55' �'+' 6' 5Ia�  , ,� 4a6/a� % '-a� ;a� 5'%-'-%a

, �574��+ a%/�+5a�-�a/76� /, 5a$ /4a� /,276'-%a�-�a� /- 6 - 6Ia�+�-a�& ��a/ $a6', a&/ 9a; /7a9'++a�55 55a;/74a+ �4- 45`a

24/%4 55a �-�a ��&' 8 , - 65Ia �/-5'� 4a �4  � 6'-%a �-a �55 55, - 6a 2+�-a 6&�6a ���4  55 5a ��44' 45a 6&� 6a 567� - 65a ,� ;a

 -� /7- 6 4Ja57�&a�5a24/ 8'�'-%a,7+6'2+ a - 64;a2/'- 65a6/a�a24/) � 6a/4a�&/'�  5a6&�6a�++/9a+ �4- 45a6/a6�*  a/ 9- 45&'2a/ $a

6& '4a+ �4-'-%Ia�++/ 9a567� - 65a6/a :24  55a6& '4a+ �4-'-%a'-a, �-'-% $7+a9� ;5Ia� '-�++; Ja52 -�a6', a4  > � 6'-%Ia�/- 56Ja

5722/4 6'8 a4 > � 6'/-a& +25a6 ��& 45a%4/ 9a�-�a -��+ 5a75a6/a�4  � 6 a6& a� 56a2/55'�+ a - 8'4/-, - 65a$/4a/74a567� - 65a

6/a57��   �Ia

� / 9a6&�6a;/7a&� 8 a4 ��a6&'5a�&�26 4 Ja�/-5'� 4a6& a564� 6 %' 5a6&�6a
 55'� �a5&�4 �a9' 6&a��-�a� 6a6& a� %'--'-%Ia� & 4 a

�/a; /7a5  a�'$ $ 4  - 6a�52 � 65a/$a�� �a'-$ /4,'-%a
  55'� � 5̀a'-5647�6'/-�+a�224 /��& Oa

� �+ - +0F5=F�''# 0 %�F�� �F %F��F� �F

Pa�  ��a
  55'� � 5̀a�/,, - 65Ia

Pa	� - 6'$;a6& a�'$$ 4  - 6a564� 6 %' 5a
 55'� �a� 5�4' � 5Ia

Pa
�*  a� /-- � 6'/-5a� 69   -a
  55'� � 5̀a564� 6 %' 5a�-�a6& a�� �a$4�, 9 /4 *Ia� /7a� �-a&'%&+'%&6a/4a

7-� 4 +'- a� /-- � 6'/-5Ja,�*  a�a+'56a/4a,'-�,�2Ja/4a)756a6&'-*a��/76a9&� 6a;/7a-/6'�  Ia

	a$/7-�a9 � ;5a6/a5��$$/+�a+ �4-'-%a :2 4' -�  5a�-�a6/a24 / 8'� a567� - 65a9'6&a,7+6'2+ a -64;a2/'- 65Ia

	a2+�-a+ 55/-5a9'6&a� - 6 45a�-�a�&/'�  a�7'+6a'-Ia� & -a'- 64/�7�'-%a�-a�� 6'8'6; Ja	a$4/- 6+/��a�++a

57� �  55a�4'6 4'�Ia	a :2+�'-a�'4  � 6'/-5Ja24/ 8'� a�a� /2 ;a/ $a6& a5+'� 5a'-a�//%+ a�+�554//,Ja�-�a

5/, 6', 5a75 a�+'2a/4a�//,a6/a�4  � 6 a8'� /5a6&�6a,/� +a6& a�� 6'8'6' 5a$/4a567� - 65Ia	a�+5/a'-�+7� a

AFCaakaa�&�26 4a@F



2'� 674 5a�-�a :�,2+ 5a/ $a24 8'/75a24/) � 65a$/4a5/, a�55 55, - 65Ia	a&�8 a��4 � 6�&a��4 �5a�-�a

�//*5a6&� 6a�4 a�+9 � ;5a�8�'+��+ a�-�a�a37' 6a56�6'/-a$/4a6&/5 a9&/a)756a$  +a6&�6a6& ;a� �- `6a9/4 *a'-a

�a+�4% 4a%4/72a5 66'-%a6&�6a�� ; Ia	a�+5/a�+9 � ;5a*  2a�a� % /a56�6'/-a�-�a6 ;2'-%a56�6'/-a5/a6& 4 a'5a

�+9 � ;5a�-a/76a$/4a6& a�� ;a'$a-  � �Ia�8  4 �++Ja	a64;a6/a24/ 8'� a�&/'�  a�-�a�+ �4a :2 � 6�6'/-5a5/a

567� - 65a��-a2'�*a�� 6'8'6' 5a6&�6a4 '-$ /4 �  a*  ;a� /-�  265Ja5*'++5Ja�-�a564� 6 %' 5a�76a�+5/a�++/9a

52��  a$/4a5 +$X5 + � 6'/-a�-�a�4  � 6'8'6; Ia

Revisiting HanaÕs Story 

� �-�a 9 �5a  : �' 6 �a 6/a ,�*  a � /-- � 6'/-5a � 69   -a �� �a �-�a & 4a ��a �744'�7+7,Ia � �-�a � %�-a ',2+ , - 6'-%a 6& 5 a

�&�-%  5a6/a564 -%6& -a& 4a'-5647� 6'/-Ia� 8 4 ;a�� ; Ja5& a56�46 �a�-�a -� �a& 4a+ 55/-5a9' 6&a]	a��- ^a56�6 , - 65a6/a& +2a

567� - 65a,/-' 6/4a6& '4a/9-a+ �4-'-%Ia�& a&7-%a�-�&/4a�&�4 65a�4/7-�a& 4a4 //,a9' 6&a4 ,'-� 45a/ $a* ;a��a6 4,5a$ /4a

567� - 65a6/a4 $ 4  -�  Ia�& a�+5/a%�8 a567� - 65a/26'/-5a$/4a&/9a6& ;a5&�4 �a6& '4a=-�+a24/) � 65Ja+ 66'-%a6& ,a4 24  5 - 6a

6& '4a9/4 *a6&4/7%&a�a�/,�'-� 6'/-a/ $a�/� Ja�4 � 9'-%Ja�'�%4�,5Ja,� 6&a24/�+ ,5Ja�-�a94' 6'-%Ia

�8  4a6', Ja� �-�a-/6'�  �a6&�6a�++a/$a& 4a567� -65a$ +6a,/4  a57� �  55$7+a'-a��Ja'-�+7�'-%a& 4a567� - 65a9'6&a	�� 5Ia�6& 4a

6 ��& 45a&��a�+�', �a6&�6a��a9 /7+�a� a6//a&�4 �a$/4a6&/5 a567� - 65Ja�76a��-�a9 � 6�& �a�5a6& ;a : �  ++ �a'-a& 4a�+�55a

�-�a%�'- �a� /-=� -�  Ia� �-�a4  � /%-'<  �a&/ 9a6& a�� �a$4�, 9 /4 *a%7'� �a& 4a6/a� 5'%-a��a+ �4-'-%a :2 4' -�  5a6&�6a

 +','-� 6 �a��44' 45a6/a+ �4-'-%a�-�a� - = 6 �a�++a/$a& 4a567� -65Ia

Reflection Questions: 

@Ia� &'�&a564� 6 %' 5a�-�a� 5'%-5a� 5�4' � �a'-a6&'5a�&�26 4a&�8 a; /7a ' 6& 4a5  -a�/- a/4a75 �a; /745 +$Oa� &'�&a

,/56a4  5/-� 6 �a9' 6&a;/7a�5a/- 5a; /7a9 /7+�a+'* a6/a64;Oa

AIa �& a�� �a$4�, 9 /4 *a'5a75 �a��4 /55a�++a�/- 6 - 6a�4 �5Ia��5 �a/-a9&� 6a;/7a4 ��a'-a6&'5a�&�26 4 Ja&/9a�/ 5a�� �a

52 �'=� �++;a5722/4 6a+ �4- 45a9' 6&'-a6& a7-'37 a� /- 6 :6a/$a��a��Oa

Takeaways for Practice: 

Pa�&//5 a�a��a�� 6'8'6;a6&�6a;/7a&� 8 a75 �a/4a9 /7+�a+'* a6/a75 a9'6&a567� -65Ia� � 5'%-a' 6a6/a/$$ 4a567� - 65a

,7+6'2+ a - 64;a2/'- 65a6/a% 6a56�46 �a9' 6&a6& a��6'8'6;a�-� R/4a,7+6'2+ a/26'/-5a6/a5&/ 9a9&� 6a6& ;a&� 8 a+ �4- �a

�-�a� ,/-564 � 6 a�/,2+ 6'/-a/ $a6& a��6'8'6; Ia

Pa�  > � 6a/-a;/74a��a��a� /- 6 :6a�-�a'� - 6'$;aAXBa��44' 45a'-a6& a+ �4-'-%a - 8'4/-, - 6a6&�6a567� - 65a$�� Ia� &'�&a

� 5'%-a24'-�'2+ 5a'-a6&'5a�&�26 4a� �-a& +2a; /7a���4  55a6&/5 a��44' 45a�-�a4  ,/ 8 a6& ,a$/4a+ �4- 45Oa

�&�26 4a@FaakaaAFD



Glossary 

� �+&M ��4'" -"('M

�55'56'8 a6 �&-/+/% ' 5a

�  �&-/+/% ;a6&�6a& +25a2 /2+ a9' 6&a�'5��'+' 6' 5a2 4$/4,a6�5*5a,/4  a �5'+;a/4a5�$ +;a5/a6&�6a6& ;a
� �-a+'8 Ja,/ 8 Ja2�46'�'2� 6 Ja�-�a� /- 64'�76 a'-a5/�' 6;a,/4  a$7++; Ia�55'56'8 a6 �&-/+/% ' 5a,� ;a
'-�+7� a� 8'�  5aT I%IJa9�+* 45Ja24/56& 6'�5UJa,�6 4'�+5aT I%IJa�744'�7+�4a�'�5UJa5 48'�  5aT I%IJa6 �&-'� �+a
�55'56�-�  UJa/4a5/$69 �4  aT I%IJa5�4  -a4 �� 45 UIa

�7+674�++;a5756�'-'-%a2 ��% /%' 5a
� � ;5a�-�a�224 /��& 5a6/a6 ��&'-%a6&� 6a8�+7 a�-�a�  - 6 4a567� - 65`a�7+674�+a'� - 6'6' 5Ja24�� 6'�  5Ja
�-�a9 � ;5a/ $a*-/ 9'-%a�5a4 5/74 �  5a$/4a+ �4-'-%a4� 6& 4a6&�-a : �+7�'-%a/4a 4 ��'� � 6'-%a567� - 65`a
�7+674 5a$4/,a6& a�+�554 //,aT 5  a� ��5/-X � '++'-%5JaA?A@La��4'5aga�+',JaA?@FUIa

� 4� ;  4a,/� +a

�a%4�2&'�a/4 %�-'<  4a6&�6a& +25a567� -65a+ �4-a- 9a8/� ��7+�4 ;a9 /4 �5a�-�a7-� 456�-�a6& '4a
, �-'-%5Ia�& a,/� +a2+��  5a6& a8/� ��7+�4 ;a9 /4 � R� /-�  26a�6a6& a� - 6 4a/$a6& a,�2a6& -a
 :2+/4  5a6& a6 4,a��4 /55a$/74a37��4 �- 65Ka�a� =-'6'/-Ja$�� 65a�-� R/4a�&�4 �� 6 4'56'�5Ja :�,2+ 5Ja
�-�a-/-X :�,2+ 5a6/a�+�4'$ ;a9&� 6a6& a�/-�  26a'5a-/6Ia

+'6 4� 6 a24/%4�,,'-%a
�-a7-� 456�-�'-%a/ $a�/� a�5a�a$ /4,a/ $a :24  55'/-a6&� 6a'5a2�46a/$a�a5/�'�+a�/- 8 45� 6'/-a� � � 75 a
� /,276 4a� /� aT24 /%4�,5 Ua'5a, �- 6a6/a� a4 ��a�-�a7-� 456//�a� ;a2 /2+ a�-�a-/6a)756a� /,276 45a
T�-76&Ja@HGCUIa

�-'8  45�+a� 5'%-a$/4a� �4-'-%aT�� � Ua

�-a'-5647� 6'/-�+a2+�--'-%a�-�a6 ��&'-%a�224 /��&a6&� 6a5  *5a6/a,  6a6& a-  �5a/ $a�++a+ �4- 45a� ;a
4 �7�'-%a��44' 45a6/a+ �4-'-%Ia�& a6&4  a24'-�'2+ 5a/ $a�� �a'-�+7� a24 / 8'�'-%a+ �4- 45a9' 6&aT@Ua
,7+6'2+ a, �-5a/ $a -%�% , - 6JaTAUa,7+6'2+ a, �-5a/ $a4 24  5 - 6�6'/-Ja�-�aT BUa,7+6'2+ a, �-5a/ $a
�� 6'/-a�-�a -%�%  , - 6aT� ��� JaA?ACUIa

References 

��44  66Ja
IJaga	54� +Ja
IaTA?ABUIa���$$/+�'-%a�+/�*a � /�'-%a6&4/7%&a,7+6'2+ a -64;a2/'- 65Ia� $���� aS:;EU�-*����$)".U*!U

/#�U9@/#U� $���� a�*)! �- �)��U*)U�-$(�- 4U�)�U���*)��- 4U�*(+0/$)"U��0��/$*)U� �.��- �# aT22I @XAUIa#//+.DII �*$B*-"I

98B99<=I;>8= <>@B;>8A?=>U

� - 6 4a$/4a�22+' �a� 2 �'�+a�  �&-/+/% ; IaTA?@GUIa�� �U�)�U/#�U'��-)$)"U�- �$)Ba#//+.DII222 B��./B *-"I�$)�-$�. I�*)/�)/ I

�..�/. I�*((*) I+0�'$��/$*). I�-/$�'�. I��./M0�'�)�/#��- �$)M:8::8::@M�994 B+�!U

� - 6 4a$/4a�22+' �a� 2 �'�+a�  �&-/+/% ; IaTA?ACUIa�#�U�� �U"0$��'$)�.B a#//+.DII 0�'"0$��'$)�.B ��./B *-"IU

	54� +Ja 
IJa ga ��5&Ja �Ia TA?A?UIa �4/,a �+�554 //,a + 55/-5a 6/a  :2+/4 � 6/4;a + �4-'-%a 24/%4 55'/-5Ka 
� 6& ,� 6'�5a

� /,276� 6'/-�+a 6&'-*'-%Ia 	)/�- ��/$1�U ���-)$)"U � )1$- *)(�)/.CU :@ TBUJa BEAXBGAIa #//+.DII �*$B*-"I98 B98@8I

98<A<@:8B:89AB9>?<@?AU

	54� +Ja 
IJaga �� ; Ja �IaTA?ACJa �24'+aEUIa�� �U$)U ��U ��0��/$*)B aV�4/ $ 55'/-�+a � 8 +/2, - 6a5 55'/- WIa �:2+/4'-%a �37'6;a '-a

�/,276 4a��' -�  Ja�  9a� /4 *a�' 6;a�7�+'�a��&//+5Ja�  9a� /4 *a�' 6; Ja�� Ja���Ia

	54� +Ja 
IJa � �5&Ja �IJa ga ��; Ja 
Ia TA?@FUIa�)$1�- .�'U ��.$")U ! *-U ���-)$)"U 2$/#$)U �*(+0/�- a.�$�)��U ��0��/$*) Ia �4 � 6'8 a

�  �&-/+/% ;a�  5 �4 �&a� ��Ja�-'8  45' 6;a/ $a�+/4'��Ia


  /-%Ja� IJa��5&Ja�IJaga	54� +Ja
IaTA?@FUIa� �'+!0'U./- �/�"$�.U! *-U+-*%��/U+'�))$)"U�0-$)"U� M9:a�*(+0/�-U.�$�)��U$)./-0�/$*) Ia

�4 /) � 6a�� ��	 �Ka� ��&'-%a�++a�/,276� 6'/-�+a�&'-*'-%a�&4 /7%&a	-�+75'/-a�-�a�/++��/4 � 6'/-Ia�4  � 6'8 a�  �&-/+/% ;a

�  5 �4 �&a� ��Ja�-'8  45' 6;a/ $a	++'-/'5Ia#//+.DII �/- 'B��0��/$*)B $''$)*$.B��0I� � ��	 ��'I+- *%��/M+'�))$)"B#/('U

�-76&Ja� Ia�IaT@HGCUIa�'6 4� 6 a24/%4�,,'-%Ia �#�U�*(+0/�-U
 *0-)�'CU:? TAUJaHFX@@@Ia

� /Ja�Ia
IJa�� � /<�Ja� Ia� IJa�7++Ja�IJa�/Ja�Ia�IJa�9 /*Ja� IJa�7'�&/�&/Ja
 IJa�**�4 �)7Ja�IJaga��-�' 6Ja�IaTA?@HUIa� ��&'-%a :2+'�' 6a

24/%4�,,'-%a564 � 6 %' 5a6/a��/+ 5�  - 65Ia�	 ����US9AEU�-*����$)".U*!U/#�U=8/#U� �
U� ��#)$��'U�4(+*.$0(U*)U�*(+0/�-U

��$�)��U��0��/$*) aT22I CEHXCFDUIa#//+.DII �*$B*-"I98 B99<=I;:@?;:<B;:@?;?9U

AFEaakaa�&�26 4a@F

https://doi.org/10.1145/3605468.3609756
https://doi.org/10.1145/3605468.3609756
https://doi.org/10.1145/3605468.3609756
https://doi.org/10.1145/3605468.3609756
https://www.cast.org/binaries/content/assets/common/publications/articles/cast-udlandthebrain-20220228-a11y.pdf
https://www.cast.org/binaries/content/assets/common/publications/articles/cast-udlandthebrain-20220228-a11y.pdf
https://www.cast.org/binaries/content/assets/common/publications/articles/cast-udlandthebrain-20220228-a11y.pdf
https://www.cast.org/binaries/content/assets/common/publications/articles/cast-udlandthebrain-20220228-a11y.pdf
https://udlguidelines.cast.org/
https://udlguidelines.cast.org/
https://doi.org/10.1080/10494820.2019.1674879
https://doi.org/10.1080/10494820.2019.1674879
https://doi.org/10.1080/10494820.2019.1674879
https://doi.org/10.1080/10494820.2019.1674879
https://ctrl.education.illinois.edu/TACTICal/project-planning.html
https://ctrl.education.illinois.edu/TACTICal/project-planning.html
https://doi.org/10.1145/3287324.3287371
https://doi.org/10.1145/3287324.3287371


� /< ,�Ja�IJa�&'-Ja�IJa�755 ++Ja
IJaga
�4:Ja� IaTA??HUIa�& a4/+ 5a/ $a4 24  5 - 6�6'/-5a�-�a6//+5a'-a6& a�& ,'564 ;a+��/4 � 6/4;a

�-�a 6& '4a ',2+'� � 6'/-5a $/4a �& ,'564 ;a + �4-'-%Ia 
*0-)�'U *!U /#�U ���-)$)"U ��$�)��.CU A TAUJa @?DX@CBIa#//+.DII �*$B*-"I

98B9:8?I.9=;:?@8A%'.8A8:P9U

� ��5/-X� '++'-%5Ja�IaTA?A@UIa�0'/0- �'' 4U-�'�1�)/U+���"*"4DU� .&$)"U�U�$!!�- �)/U,0�./$*)B a�  ��& 45a�/++ %  a�4  55Ia

� �5&Ja �IJa ga ��4 *Ja 
Ia TA?@DUIa�#�U �*''��*- �/$1�U �$.�0..$*)U !- �(�2*- &Ba ��,2�'%-a �-' 6a Ca ��&//+a �'564'� 6Ia

#//+.DII �/- 'B��0��/$*)B 07B��0I2+M�*)/�)/ I0+'*��. I.$/�. I= I:8:8 I8> I���� M�*''�� �- �(�2*- &B+�!U

� �5&Ja�IJa
 /-%Ja� IJa� & 4$ +Ja�IJaga	54� +Ja
IaT-I�IUa� �'+!0'U./- �/�"$�.U! *-U+��-U�*''��*- �/$*) a�0-$)"U� M9:U�*(+0/�-U.�$�)��U

$)./-0�/$*)B a�4 /) � 6a�� ��	 �Ka� ��&'-%a�++a�/,276� 6'/-�+a�&'-*'-%a�&4 /7%&a	-�+75'/-a�-�a�/++��/4 � 6'/-Ia�4  � 6'8 a

�  �&-/+/% ;a�  5 �4 �&a� ��Ja�-'8  45' 6;a/ $a�+/4'��Ia#//+.DII �/- 'B��0��/$*)B 07B��0I2+M�*)/�)/ I0+'*��. I.$/�. I= I:8:8 I

8>I���� M�� ��	 � M���-�*''��*- �/$*)B+�!U

� �4-'-%a � 4�) � 6/4' 5a $/4a � 8 4 ; �� ;a �/,276'-%Ia T -I�IUIa ;- �U "- ���U '�..*)DU � *' 4"*)U +�-/)�- . Ia

#//+DII �1�- 4��4�*(+0/$)"B *-"I'�..*). I��/$*)M!- ��/$*). I"- ���M ; I+*' 4"*)M+�-/)�- .U


�4 %7+' 7:Ja �Ia �IJa ��64�,�/- Ja �IJa ga �7< �'�+Ja 
Ia TA?@BUIa �7�%/�+a +�� + �a 9 /4 *  �a  :�,2+ 5a ',24 / 8 a � X@Aa 6 ��& 4a

2 4$/4,�-�  a '-a � /,276 4a 24 /%4�,,'-%a 64 �'-'-%Ia �- *����$)".U *!U /#�U � ))0�'U 
 ��/$)"U *!U /#�U �*")$/$1�U ��$�)��U

�*�$�/4CU;=JaHFGXHGBIa#//+.DII �.�#*'�- .#$+B*-"I0� I$/�( I9?89@=�#U


7+�- 4 Ja �IJa 
 --'-%5Ja 
 IJa ga �&'�4 ++'Ja �Ia TA?AAUIa �a 4 8' 9a / $a 9/4 *  �a  :�,2+ 5a '-a 24 /%4�,,'-%a �� 6'8'6' 5Ia� �
U

�- �).��/$*).U*)U�*(+0/$)"U��0��/$*)CU:; T@UJa@XBDIa#//+.DII �*$B*-"I98 B99<=I;=>8:>>U

� �4'5Ja�IJaga�+',Ja�Ia�IaTA?@FUIa�0'/0- �'' 4U.0./�$)$)"U+���"*"$�.DU� ���#$)"U�)�U'��-)$)"U! *-U%0./$��U$)U�U�#�)"$)"U2*-'�BU

�  ��& 45a�/++ %  a�4  55Ia

��&�-<  4Ja �Ia TA?@FJa 
�-a HUIa	)/�"- �/$)"U �*(+0/�-U .�$�)��U $)U (�/#DU �#�U +*/�)/$�'U $.U "- ��/U �0/ a.*U �- �U /#�U -$.&.Ba�
�a

� +/%5Ia#//+.DII �'*".B�(.B *-"I(�/#��0��/$*) I:89? I89 I8A I$)/�"- �/$)"M�*(+0/�- M.�$�)��M$)M(�/#M/#�M+*/�)/$�' M$.M

"- ��/M�0/M.*M�- �M/#�M-$.&.IU

�*7�� 4 Ja �IJa ga �7:6/-X�  '++; Ja �Ia TA?@CUIa �/4 *  �a  :�,2+ 5a '-a � /,276 4a 5�' -�  Ia �- *����$)".U *!U /#�U �$3/��)/#U

� 0./- �'�.$�)U �*(+0/$)"U ��0��/$*)U �*)! �- �)�� aT22I DHXECUIa#//+.DII �-+$/B.��(B 2�./�-).4�)�4 B��0B�0I�*)!+�+�- . I

��� 	��9<@�&0���- B+�!U

�-'8  45�+a � 5'%-a $/4a � �4-'-%a $/4a �/,276 4a ��' -�  a T�� � C��UIa TA?A@UIa���0""$)"U ��/��/$1� Ia

#//+.DII 0�'<�.B ��0��/$*)B 07B��0I- �.*0- ��. I���0""$)"M��/��/$1� IU

�&�26 4a@FaakaaAFF

https://doi.org/10.1207/s15327809jls0902_1
https://doi.org/10.1207/s15327809jls0902_1
https://doi.org/10.1207/s15327809jls0902_1
https://doi.org/10.1207/s15327809jls0902_1
https://ctrl.education.ufl.edu/wp-content/uploads/sites/5/2020/06/CTRL-CollabFramework.pdf
https://ctrl.education.ufl.edu/wp-content/uploads/sites/5/2020/06/CTRL-CollabFramework.pdf
https://ctrl.education.ufl.edu/wp-content/uploads/sites/5/2020/06/CTRL-TACTIC-PeerCollaboration.pdf
https://ctrl.education.ufl.edu/wp-content/uploads/sites/5/2020/06/CTRL-TACTIC-PeerCollaboration.pdf
https://ctrl.education.ufl.edu/wp-content/uploads/sites/5/2020/06/CTRL-TACTIC-PeerCollaboration.pdf
https://ctrl.education.ufl.edu/wp-content/uploads/sites/5/2020/06/CTRL-TACTIC-PeerCollaboration.pdf
http://everydaycomputing.org/lessons/action-fractions/grade-3/polygon-partners
http://everydaycomputing.org/lessons/action-fractions/grade-3/polygon-partners
https://escholarship.org/uc/item/170185bh
https://doi.org/10.1145/3560266
https://doi.org/10.1145/3560266
https://blogs.ams.org/matheducation/2017/01/09/integrating-computer-science-in-math-the-potential-is-great-but-so-are-the-risks/
https://blogs.ams.org/matheducation/2017/01/09/integrating-computer-science-in-math-the-potential-is-great-but-so-are-the-risks/
https://blogs.ams.org/matheducation/2017/01/09/integrating-computer-science-in-math-the-potential-is-great-but-so-are-the-risks/
https://blogs.ams.org/matheducation/2017/01/09/integrating-computer-science-in-math-the-potential-is-great-but-so-are-the-risks/
https://crpit.scem.westernsydney.edu.au/confpapers/CRPITV148Skudder.pdf
https://crpit.scem.westernsydney.edu.au/confpapers/CRPITV148Skudder.pdf
https://crpit.scem.westernsydney.edu.au/confpapers/CRPITV148Skudder.pdf
https://crpit.scem.westernsydney.edu.au/confpapers/CRPITV148Skudder.pdf
https://udl4cs.education.ufl.edu/resources/debugging-detective/
https://udl4cs.education.ufl.edu/resources/debugging-detective/


AFGaakaa�&�26 4a@F



Glossary 

� � %�",&Ba	,2+'�' 6a /4a  :2+'�' 6a 5/�'�+a 24 $ 4  -�  a $/4a -/-�'5��+ �a �/�' 5a �-�a ,'-�5a 6&� 6a �4 � 6 5a 24 )7�'�  a �-�a

/224  55'/-a/ $a�'5��'+' 6;a�-�a�'5��+ �a2 /2+ aT�& 9 JaA?A?UIa

� ����&"�M%�' .� �Ba� 2 �'�+'<  �a+�-%7�% a75 �a'-a�� �� ,'�a5 66'-%5Ia

� ���,,B a�'8'-%a�++a567� - 65a6& a/22/467-' 6' 5a�-�a5722/4 6a6& ;a-  �a6/a2�46'�'2� 6 a'-a� /,276 4a5�' -�  aT��UIa

� ���,," �"%"-2Ba�& a24 /�  55a/$a,�*'-%a�� 6'8'6' 5Ja -8'4/-, - 65Ja'-$/4,� 6'/-Ja�-�a'- 6 4�� 6'/-5a� 8�'+��+ a6/a2 /2+ a9' 6&a

�'$ $ 4  - 6a-  �5Ia

� ��(&&(�� -"(',B a�&�-%  5a6/a�a+ �4-'-%a - 8'4/-, - 6a/4a6/a6& a24 5 - 6�6'/-a/ $a�744'�7+�4a�/- 6 - 6a6&�6a�4 a/ $$ 4  �a6/a

& +2a567� - 65a���  55a�/- 6 - 6a�-�a� /,2+ 6 a+ �4-'-%a6�5*5a6&�6a�4 a�a4 %7+�4a2�46a/$a6& a�744'�7+7,Ia�:�,2+ 5a'-�+7� a

75'-%a�a,'�4 /2&/- Ja�44 �-% '-%a5 � 6'-%a6/a$��'+'6�6 a,/ 8 , - 6Ja/4a75'-%a�55'56'8 a6 �&-/+/% ' 5Ia

� � / (���2B a�7�+'�+ ;a5722/4 6'-%a�-�a �&�,2'/-'-%a2/+'�' 5a�-�a �&�-%  5a6&�6a5722/46a 37' 6;X/4' - 6 �a ��a  �7� � 6'/-Ia

�� 8/� �� ;a'- 8/+8 5a6�*'-%a�� 6'/-a6/a�'54726a6& a56�675a37/Ia

� �4'" -2M +(.)B a�a%4/72a/ $a2 /2+ a9' 6&a5&�4 �a'� - 6'6' 5a9&/a� /, a6/%  6& 4a6/a�/-- � 6a�4/7-�a�a� /,,/-a% /�+Ia

� ' -",�&" -",&Ba�a5;56 ,a/ $a24 )7�'�  Ja�'5�4','-� 6'/-Ja�-�a&/56'+' 6;a6/9 �4 �a
  9'5&a2 /2+ Ia

� +�!��( %( 2M(�M,�%�Ba�& a] �  2a : � � 8� 6'/-a�-�a :2+/4 � 6'/-a/ $a� +' $5Ja�'�5 5Ja�-�a'� �5a6&�6a5&�2 a&/9a9  a -%�% a'-a

6& a9/4 *aV/ $a 37' 6; W^aT� �+ ;X�7'<JaA?AAJa2I AAUIa

� ,,"&"%� -"('B a�4 /�  55 5a 6&4/7%&a 9&'�&a ,'-/4' 6'< �a �-�a ,�4 %'-�+'<  �a %4/725a �4  a  -� /74 �% �a /4a $/4 �  �a 6/a ��/26a

�/,'-�- 6a-/4,5a�-�a24 �� 6'�  5Ia

� ,,",-" / �M-��!'( %( "�,Ba�  �&-/+/% ;a6&�6a& +25a2 /2+ a9' 6&a�'5��'+' 6' 5a2 4$/4,a6�5*5a,/4  a �5'+;a/4a5�$ +;a5/a6&�6a

6& ;a� �-a+'8 Ja,/ 8 Ja2�46'�'2� 6 Ja�-�a� /- 64'�76 a'-a5/�' 6;a,/4  a$7++; Ia�55'56'8 a6 �&-/+/% ' 5a,� ;a'-�+7� a� 8'�  5aT I%IJa

9 �+* 45Ja24/56& 6'�5UJa ,�6 4'�+5aT I%IJa �744'�7+�4a �'�5UJa5 48'�  5aT I%IJa6 �&-'� �+a �55'56�-�  UJa /4a5/$69 �4  aT I%IJa5�4  -a

4 �� 45 UIa

� .�" -Ba�a24/�  55a/$a5;56 ,� 6'� �++;a4 8' 9'-%a; /74a�744'�7+7,a�-�a'-5647� 6'/-�+a24�� 6'�  5a6/a�55 55a9& 4 a; /7a�4  a�-�a

9& 4  a; /7a� �-a%4/ 9 Ia

� "�,�,B a� 66'67� 5Ja� +' $5Ja/4a��6'/-5a$/4a/4a�%�'-56a�-a'� �a/4a%4/72a9& -a� /,2�4  �a9' 6&a�-/6& 4La,� ;a� a� /-5�'/75a

/4a7-� /-5�'/75Ia

� "E& .%-"%"' .�%M%��+'�+ ,Ba�  a75 a6&'5a6 4,a6/a ,2&�5'<  a567� - 65`a8�4' �a�-�a� ;-�,'�a+'-%7'56'�a4  5/74 �  5Ia�  a75 a

] ,7+6'+'-%7�+^a6/a&'%&+'%&6a&/9a9  a,� ;a-/6a� a��+ a6/a�557, a6&� 6a�a+ �4- 4a/-+ ;a75 5a69 /a+�-%7�% 5a�-�a,� ;a&� 8 a�a

�4 /�� 4a+'-%7'56'�a4  2 4 6/'4 aT� /+� 9 � ;aga� '6�&� /�*JaA?@GUIa

� +(���'"' M)�+-"�")� -"('B a�a9 � ;a/ $a6&'-*'-%a��/76a 37' 6; Ja5','+�4a6/a�� �  55Ja6&�6a5  *5a6/a'-�4  �5 a6& a2�46'�'2� 6'/-a

/ $a, ,� 45a/ $a7-� 44  24  5 - 6 �a�-� R/4a,�4 %'-�+'<  �a%4/725a'-a��a�-�a��a��7� � 6'/-aT��a��UIa�& 5 a%4 /725a&� 8 a

&'56/4'� �++;a�  -a : �+7� �a$4/,a� /,276'-%a= +�5Ia

�%�,,",&B a�a5;56 ,a/ $a24 )7�'�  a�-�a�'5�4','-� 6'/-a'-a$� 8/4a/ $a2 /2+ a9' 6&a&'%& 4a5/�'/ � /-/,'�a56� 675aT I%IJa722 4a

,'��+ X�+�55 Ua�-�a�%�'-56a2 /2+ a9' 6&a+/9  4a5/�'/ � /-/,'�a56� 675aT I%IJa+/9  4a�+�55UIa

�+/55�4 ; aakaaAFH



�(&&" -&�' -Ba�a56�6 , - 6a6&�6a'-8/+8 5a�+'%-'-%a2 45/-�++;a9' 6&a�a5 6a/$a8�+7 5a�-�a2+ �%'-%a6/a�a�/745 a/ $a��6'/-a

��5 �a/-a6&/5 a8 �+7 5Ia

�(&& .'" -2M%"-�+ ��"�,B a� � ;5a/ $a4 ��'-%Ja94' 6'-%Ja52 �*'-%Ja�4 � 6'-%Ja�-�a '- 6 4�� 6'-%a9'6&a6& a9/4 +�a6&�6a567� - 65a

+ �4- �a$4/,a$4' -�5Ja$�,'+ ; Ja�-�a/6& 4a� /,,7-' 6' 5a/765'� a/ $a5�&//+Ia

�(& ). -� -"('�%M %"-�+ ��"�,B a�  �+X9/4 +�a �/- 8 45� 6'/-5a 9& 4  a 567� - 65a 75 a �/� a �-�a � /,276'-%a 6/a �4  � 6 a �-�a

� /,,7-'� � 6 a��/76a��Ia

�(I-���!"' B a�-a '-5647� 6'/-�+a ,/� +a 9& 4  a �a % - 4 �+a  �7� � 6'/-a 6 ��& 4a �-�a �a 52 �'�+a  �7� � 6'/-a 6 ��& 4a 6 ��&a

6/% 6& 4a'-a6& a5�, a�+�554//,Ia

�+" -"��%M�(',�"(.,'�,,B a�a5/�'�+a�-�a2/+' 6'� �+a�9 �4  - 55a6&� 6a�++/95a$/4a�a�4'6'37 a/ $a&/9a�7+674�+a-/4,5Ja8�+7 5Ja�-�a

'-56' 676'/-5a4 24 /�7�  a5/�'�+a'- 37' 6' 5aT���5/-X� '++'-%5Ja@HHDUIa

�+" -"��%M �+"�'�Ba�a 5722/4 6'8 a 2 45/-a 9' 6&a 9&/,a 6& 4  a '5a �a 4 +� 6'/-5&'2a / $a 64756a 9&/a ��-a 24 / 8'� a � /-5647� 6'8 a

$  ����*a�-�a�5*a�'$ =�7+6a37 56'/-5a4 +� 6 �a6/a 37' 6; Ia

�+" -"��%M+���M-!�(+ 2Ba�a5�&/+�4 +;a6& /4 ;a6&�6a$4�, 5a4 ��  a �5a�a5/�'�++;a � /-5647� 6 �a4 �+'6;a ,� �� �a '- 6/a5/�' 6; Ia

�4' 6'� �+a4��  a6& /4 ;a4 � /%-'<  5a4��'5,a�5a� /,2+ :a�-�a'- 6 45 � 6'/-�+a9' 6&a/6& 4a5/�'�+a'� - 6'6' 5Ia	6a5  *5a6/a�  - 6 4a

4��'�++ ;a,�4 %'-�+'<  �a8/'�  5a6&4/7%&a�a�/,,' 6, - 6a6/a�&�++ -% a6& a56�675a37/a�-�a9 /4 *a6/9 �4 �a5/�'�+a)756'�  aT� ++Ja

A?ABLa� +%��/aga� 6 $�-�'�JaA? ABLa� � 5,�aga��+� 4 /-JaA?@DUIa

�.% -.+ �%%2M ,.,-�"'"' M )��� ( "�,Ba� � ;5a �-�a �224 /��& 5a 6/a 6 ��&'-%a 6&� 6a 8�+7 a �-�a �  - 6 4a 567� - 65`a �7+674�+a

'� - 6'6' 5Ja24�� 6'�  5Ja�-�a9 � ;5a/ $a*-/ 9'-%a�5a4 5/74 �  5a$/4a+ �4-'-%a4� 6& 4a6&�-a : �+7�'-%a/4a 4 ��'� � 6'-%a567� - 65`a

�7+674 5a$4/,a6& a�+�554 //,aT 5  a� ��5/-X� '++'-%5JaA?A@La��4'5aga�+',JaA?@FUIa

����M�' %�Ba�-a'557 a/4a6/2'�a4  +� 6 �a6/a 37' 6;a6&�6a�a2 45/-a+��*5a�9 �4  - 55a/ $a/4a :2 4' -�  a9' 6&a/4a&/+�5a- %�6'8 a

�'�5 5a'-a9 � ;5a6&�6a24 8 - 6a 37' 6��+ a�&�-%  Ia	6a�+5/a�8/'�5a��+ '5,a',2+'�' 6a'-a6 4,5a+'* a]�+'-�a52/6I ^a

��4�" -M'�++� -"/ �,Ba� 4/��+ ;a& +�a� +' $5Ja'-�+7�'-%a56 4 /6 ;2 5Ja6&�6a'� - 6'$;a%4/725a/ $a2 /2+ a�5a+��*'-%a/4a� =�' - 6a

'-a5/, a9 � ;aT�/7' a 6a�+IJaA?A@La�6  + JaA?@@UIa

� " "-�%M+��"�%M%"-�+ ��2Ba� /56 4'-%a�'%'6�+a4��'�+a+'6 4�� ;a'-a��a��a'- 8/+8 5aT@Ua� 8 +/2'-%a567� - 65`a�9 �4  - 55a/ $a6& a4/+ a

/ $a&7,�-a�'�5a'-a5&�2'-%a�+% /4' 6&,'�a�'�5a�-�a6& a9 � ;5a'-a9&'�&a4��'�++ ;a,�4 %'-�+'<  �a� /,,7-' 6' 5a�4 a4 24  5 - 6 �a

'-a �-�a 6&4  � 6 - �a � ;a �744 - 6a �-�a  :'56'-%a 6 �&-/+/% ' 5La TAUa 24 2�4'-%a 567� - 65a �-�a � /++ �%7 5a 6/a ,�-�%  a 6& a

 ,/6'/-5a6& ;a9'++a$�� a�5a6& ;a'- 6 4�� 6a9'6&a��a24/�7� 65a�-�a2/55' �+ a9 /4 *2+��  a :2 4' -�  5a6&�6a ,� �a4��'5,La

�-�aT BUa ,2/ 9  4'-%a567� - 65a6/a�4'6'37 a6& a',2�� 6a/$a6 �&-/+/% ' 5a/-a6& '4a� /,,7-' 6' 5a�-�a'-a6& '4a��'+ ;a+'8 5a�-�a

 ,2/ 9  4'-%a567� - 65a6/a75 a6 �&-/+/% ;a6/a�'54726a5;56 ,5a/ $a/224 55'/-a�-�a%�+ 8�-'<  a6& '4a�/,,7-' 6' 5Ia

� ",��"%" -2Ba�- ;a 2&;5'� �+Ja , - 6�+Ja /4a  ,/6'/-�+a 8 �4'�-�  a 6&�6a ',2�� 65Ja +','65Ja /4a ,�*  5a ,/4  a �'$ =�7+6a ,�)/4a +'$ a

�� 6'8'6' 5a'-a5/�' 6;a�5a'6a :'565a6/�� ; Ia

� ",�� %��M �1��)-"('�%",&B a� �44� 6'8 5a 6&�6a 2/5'6'/-a �'5��+ �a 2 /2+ a �5a '-52'4 � 6'/-�+a � � � 75 a 6& ;a 9  4  a ��+ a 6/a

]/ 8 4 � /, ^a6& '4a�'5��'+'6;a�-�a�� � /,2+'5&a%4 � 6a6&'-%5Ia�'5��+ �a : �  26'/-�+'5,a/�) � 6'= 5a6&/5 a9' 6&a�'5��'+' 6' 5a

�-�a4  �  - 6 45a��+ '56a-/4,5Ia

� ",�") %"'�+2M%"-�+ ��"�,B a� � ;5a/ $a4 ��'-%Ja94' 6'-%Ja�4 � 6'-%Ja�-�a'- 6 4�� 6'-%a9'6&a6& a9/4 +�a'-a9� ;5a6&�6a�4 a� /-- � 6 �a

6/a5�&//+a57�) � 6a�4 �5a�-�a�� �� ,'�a�'5�'2+'- 5aT  I%IJa&'56/4; Ja,� 6&Ja5�' -�  UIa

� "/ �+ ," -2Ba�/++ � 6'8 5a/ $a'-�'8'�7�+5a9' 6&a�'$$ 4  - 6a'� - 6'6' 5Ja2 452 � 6'8 5Ja :2 4' -�  5Ja�-�a���*%4 /7-�5Ia�'8  45' 6;a

'5a/$6 -a� 5�4' � �a'-a6 4,5a/ $a5/�'�+a�� 6 %/4' 5a+'* a�% Ja�'5��'+' 6; Ja% -� 4a'� - 6'6;a�-�a5 :7�+a/4' - 6�6'/-Ja �7� � 6'/-�+a

���*%4 /7-�Ja+�-%7�%  Ja-� 6'/-�+a/4'% '-Ja4��  a�-�a 6&-'�' 6; Ja4 +'%'/-Ja�-�a5/�'/ � /-/,'�a56� 675Ia

AG?aakaa�+/55�4 ;



�2'�&"�M�",��"%" -"�,Ba�'5��'+' 6' 5a6&�6a&�8 a5;,26/,5a6&� 6a>7�67�6 a '-a5 8 4' 6; Ja�-�a��'+ ;a$7-� 6'/-'-%a8 �4' 5a$4/,a

�� ;a6/a�� ; Ia

�2, + �) !"�B a�a+ �4-'-%a�'5��'+' 6;a6&�6a,� ;a�$$ � 6a�a2 45/- 5̀a2&;5'� �+a��'+' 6;a6/a94'6 a�-� R/4a',2�� 6a6& '4a��'+'6;a6/a

 :24  55a6& '4a6&/7%&65a6&4/7%&a94'6'-%Ia

� *.�%" -2Ba�-a�224 /��&a6/a���4  55'-%a'- 37' 6;a6&�6a$/�75 5a/-a% '8'-%a 8 4 ; /- a6& a5�, a4  5/74 �  5a�-�a/22/4 67-' 6' 5Ia

� *." -2M �,M ����,,B a�'8'-%a �++a 567� - 65a 6& a /22/467-' 6' 5a �-�a 5722/4 6a 6& ;a -  �a 6/a 2�46'�'2� 6 a '-a ��Ia �37' 6;a �5a

�� �  55a ,2&�5'<  5a%'8'-%a 8 4 ; /- a9&� 6a6& ;a-  �a6/a2�46'�'2� 6 a'-a,�'-564  �,a��Ia�&'5a�224 /��&a4  � /%-'<  5a6&�6a

, ,� 45a/ $a,�4 %'-�+'<  �a%4/725a,� ;a-/6a&� 8 a6& a5�, a/22/4 67-' 6' 5a6/a2�46'�'2� 6 a'-a��Ja+ ��'-%a6/a�a$/�75a/-a

�4 /�� -'-%a2�4 6'�'2� 6'/-a'-a��a�-�a��a��Ia

� *." -2M �,M -+�',� (+&� -"('B a�a 9 � ;a / $a 6&'-*'-%a ��/76a  37' 6;a 6&�6a 4 � /%-'<  5a 6&�6a � � � 75 a 6& a 56�675a 37/a 6 -�5a 6/a

4 24 /�7�  a '- 37' 6; Ja '6a -  �5a 6/a � a 64�-5$ /4, �Ia �37' 6;a �5a 64�-5$ /4,� 6'/-a 9 /4 *5a 6/a �'54726a 9&�6a '5a �/-5'� 4  �a

]-/4,�+^a '-a ��a �'5�'2+'- 5a �-�a '-�7564' 5a � ;a 8�+7'-%a �-�a �  - 6 4'-%a ,�4 %'-�+'<  �a *-/ 9+ �% a 5;56 ,5Ja 6//+5Ja �-�a

2 /2+ Ia

� +�,.+ �Ba�4 /�  55 5a�-�a $ $/4 65a6&�6a4 -� 4a'- 8'5'�+ a6& a24 5 -�  a�-�a+��/4a/ $a,�4 %'-�+'<  �a�-�a/224  55 �a%4/725Ia

� ,,�' -"�%"3�-"('B a�  �7�'-%a6& a� /,2+ :' 6;a'-& 4  - 6a'-a2 /2+ a/4a%4/725a�-�a2/4 64� ;'-%a6& ,a'-a56 4  /6 ;2'� �+a9� ;5Ia

� -!'(�(& ). -"' B a �& a 567� ;a / $a �/,276� 6'/-�+a 24�� 6'�  5a 6&�6a �4 a  - 69'- �a '-a ,�4 %'-�+'<  � R,'-/4' 6'< �a

� /,,7-' 6' 5`a�7+674�+a24�� 6'�  5aT�%+�5&a 6a�+IJaA??EUIa

�1 �%.,"('B a�4 /�  55 5a�-�a $ $/4 65a6&�6a+','6a6& a24 5 -�  a�-�a2�4 6'�'2� 6'/-a/ $a,�4 %'-�+'<  �a�-�a/224  55 �a%4/725a'-a

�a52��  Ia

� (.+M 	L,M (�M �))+ �,,"('M �'�M � � / �' -� �Ba�a 6& /4 ;a 6&�6a '++7564� 6 5a &/9a 5;56 ,5a / $a /224 55'/-a �-�a �� 8�- 6�% a T+'* a

��+ '5,Ja�+�55'5,Ja/4a4 ��'5, Ua�4 a24/�7�  �a��4 /55a,7+6'2+ a+�;  45a/$a5/�' 6; Ia�& a$/74a	 5̀a�4 a'� /+/%'� �+Ja'-56'676'/-�+Ja

'- 6 42 45/-�+Ja�-�a'- 6 4-�+'<  �IaT�  a� ++JaA?@BLa�&�-aga�/- ; JaA?A?La�&'-//*a� 7-�Ja-I�ILa� 766- 4 JaA?@EIUa

� +� 2�+M&(��%Ba�a%4�2&'�a/4 %�-'<  4a6&�6a& +25a567� -65a+ �4-a- 9a8/� ��7+�4 ;a9 /4 �5a�-�a7-� 456�-�a6& '4a, �-'-%5Ia

�& a ,/� +a 2+��  5a 6& a 8/� ��7+�4 ;a 9 /4 � R� /-�  26a �6a 6& a � - 6 4a /$a 6& a ,�2a 6& -a  :2+/4  5a 6& a 6 4,a ��4 /55a $/74a

37��4 �- 65Ka�a� =-'6'/-Ja$�� 65a�-� R/4a�&�4 �� 6 4'56'�5Ja :�,2+ 5Ja�-�a-/-X :�,2+ 5a6/a�+�4'$ ;a9&� 6a6& a�/-�  26a'5a-/6Ia

� .'�,M ( �M $'( 0 %�� �Ba� 7-�5a / $a *-/ 9+ �% a � 5�4' � a 6& a �/�' 5a / $a *-/ 9+ �% Ja �7+674�+a 24�� 6'�  5Ja �-�a 9 � ;5a / $a

'- 6 4�� 6'-%a 6&�6a 567� - 65a �4'-%a '-6/a �+�554//,5a 9' 6&a 6& ,a $4/,a 6& '4a &/, a � /,,7-' 6' 5a �-�a �7+674  5Ia �7-�5a / $a

*-/ 9+ �% a,� ;a'-�+7� a567� - 65`a���� ,'�a�-�a2 45/-�+a���*%4 /7-�a*-/ 9+ �% Ja+'8 �a :2 4' -�  5Ja5*'++5a6/a-�8'%�6 a

 8 4 ; �� ;a5/�'�+a� /- 6 :65Ja�-�a9 /4 +�a8' 95a��5 �a/-a�4 /�� 4a&'56/4'� �+a�-�a�7+674�+a'->7 -�  5aT�/-<�+ <a 6a�+IJaA??DLa

� �5&'-%6/-a�$ =�  a/ $a�72 4'- 6 -� - 6a/$a�7�+'�a	-5647� 6'/-JaA?ABUIa

�� -�$ ��)"' B a	-56'676'/-�+a2/+'�' 5a�-�a5647� 674 5a6&�6a�/- 64/+a9&/a% 65a6/a2�46'�'2� 6 a'-a/22/4 67-' 6' 5a�-�a9&/a&�5a

�� �  55a6/a4 5/74 �  5a'-a9 � ;5a6&�6a+','6a6& a2�46'�'2� 6'/-a/ $a,�4 %'-�+'<  �a%4/725Ia

��'�+ � -"/ �M �(& ). -"' B a�/,276'-%a �224 /��& 5a6&� 6a �/-- � 6a �/,276� 6'/-�+a6&'-*'-%a �-�a � /,276'-%a24 �� 6'�  5a6/a

+/� �+a�/,,7-' 6;a24�� 6'�  5a'-a�7+674�++;a4 52/-5'8  a9 � ;5aT���&- ;a 6a�+IJaA?@HUIa

� (&() !(�"�B a�a5;56 ,a/ $a24 )7�'�  a �-�a �'5�4','-� 6'/-a �%�'-56a/4a$ �4a/4a�'5� /,$ /4 6a9'6&a2 /2+ a9&/a '� - 6'$;a �5a

� �� �� 	� A�cIa

� (,-M%����+ ,!")B a� 7'+�'-%a� /�+' 6'/-5a��4 /55a� /,,7-' 6' 5a6&�6a�4� 9a/-a,7+6'2+ a2 452 � 6'8 5a6/a9/4 *a� /++ � 6'8 +;a$/4a

 37' 6;X/4' - 6 �a�&�-%  Ia

�+/55�4 ; aakaaAG@



� 2�+"�" -2Ba� 4'-%'-%a  8 4 ; �� ;a �-�a /76X/ $X5�&//+a *-/ 9+ �% a '- 6/a 6& a �+�554//,a 6/a & +2a 567� - 65a + �4-a �� �� ,'�a

� /- 6 - 6aT�76'!44  <a 6a�+IJa@HHHUIa

	 ��' -"-2I4+ ,-M %�' .� �Ba�a 9 � ;a 6/a 6�+*a ��/76a �'5��'+' 6;a 6&�6a � - 6 45a 6& a �'5��'+' 6;a T I%IJa ]�a �'5��+ �a 2 45/- ^UIa �/4a

5/, a2 /2+ a9' 6&a�'5��'+' 6' 5Ja'� - 6'$;X=456a+�-%7�% a'5a�-a',2/4 6�- 6a9� ;a6/a4 �+�',a6& '4a�'5��+ �a'� - 6'6' 5a5/a6&�6a

�'5��'+' 6;a'5a-/6a2 4�  '8  �a�5a- %� 6'8 Ia	6a'5a� 56a6/a�5*a'-�'8'�7�+5a9& 6& 4a6& ;a24 $ 4a'� - 6'$;X=456a/4a2 45/-X=456a

+�-%7�% Ia

	 ��( %( "��%M())+�,,"('B a�/,'-�- 6a5 65a/$a� +' $5a�-�a8�+7 5a6&�6a)756'$;a�-�a,�'- 6�'-a5;56 ,5a/ $a/224 55'/-La/ $6 -a

�'5%7'5 �a�5a]� /,,/-a5 -5 I ^a

	 ��( %( "�,Ba� ;56 ,5a / $a '� �5a 6&�6a �'4�7+� 6 a '-a 5/�' 6; Ia �/,'-�- 6a '� /+/%' 5a 2 42 67�6 a '� �5a 6&�6a 4 '-$ /4 �  a 6& a

5724 ,�� ;a/ $a� 4 6�'-a%4/725a/ 8 4a/6& 45Ia

	& )(,-�+M,2'�+ (&�B a�   +'-%5a�-�a� +' $5a/ $a'-6 ++ � 67�+a�-�a24/ $ 55'/-�+a'-$  4'/4' 6;a/4a'-� /,2 6 -�  La]�a2 4 �  '8  �a

5 +$X�/7�6a'-a/- 5̀a��'+'6' 5a�-�a�� � /,2+'5&, - 65a�/,2�4  �a9' 6&a/6& 45Ja� 52'6 a 8'� -�  a6/a6& a�/- 64�4 ;^aT� �+* 4a

ga��*+/ $5* JaA?ABJa-I2IUIa

	 '�" /"�.�%"3��M � �.�� -"('M �+ ( + �&M G	�� HBa�a + %�+a �/�7, - 6a ,�-�� 6 �a � ;a $ � 4 �+a +�9a T	� ��Ja � I�Ia � 2�4 6, - 6a /$a

��7� � 6'/-JaA??CUa6&�6a/76+'- 5a5 48'�  5a�-�a5722/4 6a6&�6a�a567� - 6a9'6&a�'5��'+' 6' 5a9'++a4 �  '8  a�5a2�46a/$a6& '4a27�+'�a

 �7� � 6'/-Ia

	 '�*." -2Ba	- )756'� a/4a7-$�'4- 55a6&� 6a'5a�4 � 6 �a�-�a4  24 /�7�  �a� ;a5/�'�+a$/4 �  5Ia	6a'5a',2/4 6�- 6a6/a4 , ,� 4a6&� 6a

]$�'4- 55^a�/ 5a-/6a, �-a] 5�, - 55J ^a5/a9/4 *'-%a6/a4'%&6a7-$�'4- 55a�-�a'- 37' 6;a�/ 5a-/6a, �-a)756a%'8'-%a 8 4 ; /- a

6& a5�, a6&'-%Ia

	 ',-" -. -"('�%M())+ �,,"('B a� 647�674 5a�-�a2/+'�' 5a9' 6&'-a'-56'676'/-5a6&�6a�'5�� 8�- 6�% a�  4 6�'-a%4/725a�-�a� - = 6a

/6& 45Ia

	 ' -�+ �.%-.+ �%M�(&)�-�'��B a�-a� 9 �4  - 55a/ $a/- 5̀a/9-a�7+674�+a2 452 � 6'8 5a�-�a'� - 6'6' 5a�-�a�-a��'+' 6;a6/a -%�% a

 $$ � 6'8 +;a9' 6&a/6& 45a��4/55a�7+674 5Ia

	 ' -�+'�%"3��M ())+ �,,"('B a�� �  26�-�  a / $a - %�6'8 a 56 4 /6 ;2 5a ��/76a /- 5̀a /9-a %4/72Ja + ��'-%a 6/a 5 +$X�/7�6a �-�a

�'5� /74 �% , - 6Ia

	 ' -�+)�+ ,('�%M())+ �,,"('B a�4  )7�'�  a�-�a�'5�4','-� 6'/-a :2 4' -�  �a� ;a'-�'8'�7�+5a/4a5,�++a%4/725a'-a'- 6 42 45/-�+a

'- 6 4�� 6'/-5Ia

	 ' -�+ ,��-"('�%" -2Ba�a6& /4 ;a6&�6a4 � /%-'<  5a&/9a2 /2+ 5̀a�'$$ 4  - 6a'� - 6'6' 5aT I%IJa�'5��'+' 6; Ja% -� 4 Ja4��  Ua/8 4+�2a�-�a

'- 6 45 � 6Ja�4 � 6'-%a�� �  55a6/a24'8'+ % a/4a4 57+6'-%a'-a/224 55'/-a'-a9 � ;5a6&�6a��--/6a� a7-� 456//�a/4a���4  55 �a� ;a

� /-5'� 4'-%a ��&a'� - 6'6;a5 2�4 � 6 +;aT�4  -5&� 9 Ja@HH@La�/++'-5JaA?@HUIa

	 ' /"," � %�M�",��"%"-"�,Ba�'5��'+' 6' 5a6&�6a�4 a-/6a4 ��'+ ;a2 4 �  '8  �a� ;a5/�' 6; Ia

��' .� �M� '(,-"�B a�/,276'-%a�224 /��& 5a6&� 6a$/�75a/-a� /4  a� /,276'-%a5*'++5a6&�6a��-a� a�22+' �a��4 /55a�'$$ 4  - 6a

24/%4�,,'-%a+�-%7�%  5Ia

��' .� �M"��( %( "�,Ba	� �5Ja8�+7 5Ja�-�a�557,26'/-5a��/76a+�-%7�%  5Ja+�-%7�% a52 �*  45Ja�-�a+�-%7�% a75 a6&�6a+'-*a

+�-%7�% a6/a�4/�� 4a5/�'�+a�-�a2/+' 6'� �+a5;56 ,5a'-a�'$ $ 4  - 6a�/- 6 :65aT	48'- aga��+JaA???UIa

��' .� �M"'#.,-"��B a�& a5;56 ,� 6'�a� -'�+a/ $a2 /2+ 5̀a4'%&65a6/a75 a6& a+�-%7�% a24�� 6'�  5a/ $a6& '4a$�,'+' 5Ja�7+674 5Ja

�-�a� /,,7-' 6' 5a/4a6& a5;56 ,� 6'�a24'8'+ %'-%a/$a� 4 6�'-a%4/725`a+�-%7�% a24�� 6'�  5a/ 8 4a/6& 45Ìa
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