
!""#""$%&'(%)*+#,''
-)+.#/)0*"'1#)*.$%&'23)*0*#'

1$/4+.5'!6'74#3"+8''-#&.)%'-6'9.):&.%#""58')%,'
';#<43).'=4#>#%<#3&'7)??'
!"#$%&'#()*+,*-#./#01"*

!
"#$%!&#'()''*+$!

-#&)%'@3)%A#8'BC=!'
213+"14*5+6".#4*+,*7%1./%&'*+,*-1(/%813.'*9%'%1&./*:&%'%''#+"*

;%"$%&<*5=*>*?@&#4*AB<*CDAE*

A*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



DE#3E$#>'

AF! ?''%''#"0*G%0#""#"0*(%1./%&'H*'I#44*1(*%4#.#3"0*
1"J*#"(%&@&%3"0*./#4J&%"H'*81(/%813.14*
(/#"I#"0*

CF! 5+8@1&#"0*%4#.#3"0*@&1.3.%'*/1@@%"#"0*#"*
J#K%&%"(*.+"(%L('*

EF! 2+3.#"0*81(/%813.14*I"+M4%J0%*,+&*(%1./#"0*
N-O7P*#"*%4#.#3"0*1"J*#"(%&@&%3"0**

QF! ?"+(/%&*@%&'@%.3$%*+"*(/#'*M+&I*

C*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



F6''!""#""$%&'<#&$%%$%&'+#)*.#3"G'
"A$??')+'#?$*$0%&')%,'$%+#3H3#0%&'
*.$?,3#%G"'/)+.#/)0*)?'+.$%A$%&'

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!""#""/#%+'$%'+#)*.#3'#,:*)04%'

>! 5144*,+&*(%1./%&*%J6.13+"*(/1(*,+.6'%'*8+&%*J#&%.(4)*+"*'@%.#R.*@&1.3.%'*+,*
(%1./#"0*NS144*T*U+&V1"#<*CDDWX*Y&+''81"*%(*14F<*CDDWX*Z18@%&(*T*Y&1V#1"#<*CDDWP*

>! 56&&%"(*1''%''8%"(*#"*(%1./%&*%J6.13+"*
>! 5+88+"*1''%''8%"('[*

\! ;%$%4+@*%41G+&1(%*4%''+"*@41"'*+&*6"#('*
\! ]&#(%*J%(1#4%J*&%^%.3+"'*+"*(%1./#"0*+&*+G'%&$13+"'*+,*'(6J%"('*
\! 5+8@#4%*1*@+&_+4#+*(/1(*#".46J%'*1&3,1.('*'6./*1'*'(6J%"(*M+&I*
\! =G'%&$13+"'*#"*@&1.3.68*1"J*'(6J%"(*(%1./#"0*

>! -%(/+J'*+K%&*#",+&813+"*1G+6(*/+M*G%0#""#"0*(%1./%&'*(/#"I*1G+6(*(%1./#"0*
>! Z#8#(%J*%$#J%".%*+,*G%0#""#"0*(%1./%&'H*'I#44*M#(/*%"1.(8%"(*+,*'@%.#R.*
(%1./#"0*@&1.3.%'*

>! 2%%J*,+&*1''%''8%"('*(/1(*%$1461(%*(/%*%"1.(8%"(*+,*@&1.3.%*\*`1''%''8%"('*
+,*%"1.(%J*@&1.3.%a*

Q*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!""#""/#%+"'4I'#%)*+#,'H3)*0*#'

>! S1'%J*+"*1.(614*@%&,+&81".%<*1@@&+@&#1(%*(+*(/%*
@&1.3.%*G%#"0*1''%''%J*

>! b"(1#4<*.1@(6&%<*1"J*%"1G4%*(/%*1@@&1#'14*+,*(/%*
J+#"0*+,*(%1./#"0*

>! 5+"J6.(%J*#"*1*$1&#%()*+,*'%c"0'<*J%@%"J#"0*+"*
(/%*@&1.3.%[**9%14*.41''&++8'<*#"*`@%&,+&81".%*
.%"(%&'a<*(/&+60/*'#86413+"'X*'+8%*4#$%*1"J*
'+8%*'.+&%J*(/&+60/*&%.+&J'*+,*@&1.3.%*

d*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!"#$%&$'(")'"*)'+"),'

!! "#$#%&'(&(')*#+,-#.)#$/,+01()+*)234)
5! 6&'-37#8#.+'#)*#+,-&(')9.+,0,#%)
5! :1(*#(*);(1<7#$'#)=1.)*#+,-&('))
5! >.1=#%%&1(+7)#*-&,%)

!! ?#%&'(&(')+%%#%%@#(*%)1=)#(+,*#$)9.+,0,#)=1.)@+*-)
@#*-1$%),1/.%#%)*-+*)&(,7/$#)+)8+.&#*A)1=B))
5! 6&'-37#8#.+'#)9.+,0,#%)
5! :1(*#C*%)
5! D1.@%)
5! >/.91%#%)

E)

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



(J)/H?#"'4I''
)""#""/#%+"'4I'#%)*+#,'H3)*0*#'

>! Z%1J#"0*1*81(/%813.'*J#'.6''#+"*
>! f%c"0*6@*1*81(/%813.'*(1'I*
>! b4#.#3"0*1"J*#"(%&@&%3"0*'(6J%"(*(/#"I#"0*1G+6(*
81(/%813.'*

>! Y#$#"0*1*81(/%813.14*%L@41"13+"*

g*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



7#%#K+"'4I')""#""$%&'#%)*+/#%+'

>! U+.6'%'*J%'#0"*1"J*%"1.(8%"(*+,*4%1&"#"0*
+@@+&(6"#3%'*+"*(/%*J+#"0*+,*(%1./#"0*

>! 5+"$%)'*(/1(*(%1./#"0*@&1.3.%*`.+6"('a*
>! f(&%"0(/%"'*(/%*.+""%.3+"*(+*'(6J%"(*4%1&"#"0*
G)*,+.6'#"0*+"*/#0/e4%$%&10%*@&1.3.%'*1"J*
1''%''#"0*G%0#""#"0*(%1./%&'H*'I#44'*M#(/*(/+'%*
@&1.3.%'*

h*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



C.)??#%&#"'4I')""#""$%&'#%)*+/#%+'

>! ?&3.6413"0*(/%*'@%.#R.*@&1.3.%'*(+*G%*1''%''%J*
>! ;%$%4+@#"0*1''%''8%"(*(1'I'*(/1(*.1"*%4#.#(*(/%*#"(%"J%J***
@&1.3.%N'P*

>! b"'6&#"0*,1#&"%''*M#(/*&%'@%.(*(+*M/1(*#'*G%#"0*1@@&1#'%J*1"J*(/%*
(%1./#"0*.+"(%L('*#"*M/#./*#(*#'*1@@&1#'%J*

>! 5+"'(&6.3"0*.&#(%&#1*(/1(*1JJ&%''*(/%*.+8@4%L#3%'*#"*(%1./#"0*
1"J*%$14613"0*@&1.3.%*

>! 5&%13"0*1''%''8%"(*(1'I'<*(++4'<*1"J*.+"(%L('*(/1(*1&%*%i.#%"(*
1"J*'6'(1#"1G4%**

>! !"J%&'(1"J#"0*M/%(/%&*@%&,+&81".%*#"*1*@1&3.641&*#"'(1".%*+,*
(%1./#"0*@&1.3.%*M#44*0%"%&14#V%*(+*+(/%&*@%&,+&81".%'*

W*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



C.)??#%&#"'4I')""#""$%&'#%)*+/#%+'
'$%'L3#)?M'*4%+#J+"'

>! b"'6&#"0*,1#&"%''*M#(/*&%'@%.(*(+[*
\! ]/1(*#'*G%#"0*1@@&1#'%J*
\! 7/%*(%1./#"0*.+"(%L('*#"*M/#./*#(*#'*1@@&1#'%J*

>! 5&%13"0*1''%''8%"(*(1'I'<*(++4'<*1"J*.+"(%L('*(/1(*1&%[**
\! 71&0%(%J*1"J*(1#4+&%J*(+*I%)*81(/%813.'*
\! 9%4#1G4)*6'%J*G)*1*&1"0%*+,*1''%''+&'*
\! !'1G4%*1(*'.14%*

AD*

N4>'/$&.+'+.#"#'*.)??#%&#"'<#'/)%)&#,'$%'+.#',#"$&%'4I'
)""#""/#%+"'4I'H3)*0*#O*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!""#""$%&'#%)*+/#%+'$%'"$/:?)04%"'

!""#""$#%&"'()'#%*+&#,'-.*+/+#0'
>! S1'%J*+"*1.(614*@%&,+&81".%<*1@@&+@&#1(%*(+*(/%*@&1.3.%*G%#"0*
1''%''%J*

>! b"(1#4<*.1@(6&%<*1"J*%"1G4%*(/%*1@@&1#'14*+,*(/%*J+#"0*+,*(%1./#"0!
12$34*/(%"'+*%'5#'3"#,'&6*&0*
>! =..6&*+6('#J%*+,*1*`&%14a*.+"(%L(*+,*@&1.3.%<*M/#./*144+M'*,+&*
'(1"J1&J#V13+"**

>! U#L*.+"(%"(<*'(6J%"(*&%'@+"'%'<*1"Jj+&*&%'+6&.%'*(/1(*1&%*
$1&#1G4%*#"*`&%14a*.+"(%L('**

>! k".46J%*%''%"314*.+"J#3+"'*,+&*%"1.3"0*(/%*@&1.3.%*G%#"0*
1''%''%J*

AA*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



(?$*$0%&')%,'$%+#3H3#0%&')""#""/#%+'

5+"(%L(*
>! @4*:"P''b4#.#3"0*1"J*
#"(%&@&%3"0*'(6J%"(*(/#"I#"0*
M#(/*@1&3.641&*81(/%813.'*
.+"(%"(**

>! 1$/$%&P**l1@@%"#"0*8#Je
@&+0&18X*1m%&*'#0"#R.1"(*
.+6&'%eM+&I*,+.6'%J*+"*
%4#.#3"0*1"J*#"(%&@&%3"0*
'(6J%"(*(/#"I#"0**

?''%''8%"(*+$%&$#%M*
?*(%1./#"0*#"(%&"[*
>! k"(%&1.('*M#(/*1*`'(1"J1&J#V%J*
'(6J%"(a*1G+6(*1*'18@4%*+,*'(6J%"(*
M+&I**

>! 9%'@+"J'*(+*1*'%&#%'*+,*,+44+Me6@*
n6%'3+"'*(+*1'.%&(1#"[*
\! l%&jl#'*#"(%&@&%(13+"*+,*(/%*
'(6J%"(H'*(/#"I#"0*

\! l%&jl#'*/)@+(/%'#'*1G+6(*/+M*(/%*
'(6J%"(*M+64J*@%&,+&8*+"*1*'#8#41&*
(1'I*

AC*

f/160/"%'')<*f4%%@<*S+%&'(<*T*S144*CDAA*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



9#Q%&'+.#'"+)&#'I43''
#?$*$0%&')%,'$%+#3H3#0%&'

7/%*(%1./#"0*#"(%&"[*
F6! 23#H)3#"'I43')%'$%+#3)*04%'>$+.')'

"+)%,)3,$R#,'"+:,#%+')<4:+'4%#'H$#*#'
4I'"+:,#%+'>43A*

*
*
*

*
C433#*+')%">#38':%*?#)3'<)"$"*

AE*

o+6&*0+14*#'*(+*%4#.#(*1"J*
@&+G%*(+*R"J*+6(*G+(/*
M/1(*(/%*`'(6J%"(a*J#J*(+*
@&+J6.%*(/%*1"'M%&*1'*
M%44*1'*M/)*'/%*
@%&,+&8%J*(/%*@1&3.641&*
'(%@'F 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



N4>'$"'#E$,#%*#'4I'#?$*$0%&'4<+)$%#,O'

7/%*(%1./#"0*#"(%&"[*
AF! :&%@1&%'*,+&*1"*#"(%&1.3+"*M#(/*1*

'(1"J1&J#V%J*'(6J%"(*1G+6(*+"%*@#%.%*
+,*'(6J%"(*M+&I*

S6! 234<#"'+.#'"+)%,)3,$R#,'"+:,#%+G"'
+.$%A$%&'+4':%,#3"+)%,'+.#'"+#H"'".#'
+44A')"'>#??')"'>.5'".#'H#3I43/#,'+.#'
H)30*:?)3'"+#H"*

!'9+)%,)3,$R#,'9+:,#%+'
;%$%4+@%J*&%'@+"'%*06#J%4#"%'*,+.6'%J*
+"[*
>! ]/1(*(/%*'(6J%"(*M1'*(/#"I#"0**
>! Y%"%&14*+&#%"(13+"'*(+M1&J'*&%'@+"'%'*
>! 9%'@+"'%'*(+*1"3.#@1(%J*n6%'3+"'*

AQ*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!%'#?$*$0%&'H#3I43/)%*#'

*
*
*
*
*
*
*
*
*
]/1(*1'@%.('*+,*%4#.#3"0*1&%*+G'%&$1G4%*#"*(/%*@%&,+&81".%p*

Ad*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



T.)+'$"'<#$%&')""#""#,'
)<4:+'+.#'#?$*$0%&O'

b$1461(%*M/%(/%&*(/%*(%1./#"0*#"(%&"[**
>! Z16"./%J*(/%*#"(%&1.3+"*M#(/*1*n6%'3+"*(/1(*M1'*"%6(&14<*+@%"<*1"J*
,+.6'%J*+"*'(6J%"(*(/#"I#"0*

>! b4#.#(%J*(/%*'@%.#R.*'(%@'*+,*(/%*'(6J%"(H'*@&+.%''*
>! ?q%"J%J*(+*(/%*'(6J%"(H'*#J%1'*#"*,+44+Me6@*n6%'3+"'*
>! !'%J*1@@&+@&#1(%*(+"%*1"J*81""%&*

AB*

2+(*1''%''%J[*
>! b'(1G4#'/%J*1"*%"$#&+"8%"(*#"*M/#./*(/%*'(6J%"(*M1'*.+8,+&(1G4%*
'/1&#"0*/#'j/%&*(/#"I#"0*

>! -+"#(+&%J*(/%*&%'(*+,*(/%*.41''*M/#4%*M+&I#"0*M#(/*1"*#"J#$#J614*
'(6J%"(*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



N4>'$"'#E$,#%*#'
4I'$%+#3H3#+)04%'4<+)$%#,O'

7/%*(%1./#"0*#"(%&"[*
AF! :&%@1&%'*,+&*1"*#"(%&1.3+"*M#(/*1*

'(1"J1&J#V%J*'(6J%"(*1G+6(*+"%*@#%.%*
+,*'(6J%"(*M+&I*

CF! :&+G%'*(/%*'(1"J1&J#V%J*'(6J%"(H'*
(/#"I#"0*(+*6"J%&'(1"J*(/%*'(%@'*'/%*
(++I*1'*M%44*1'*M/)*'/%*@%&,+&8%J*
(/%*@1&3.641&*'(%@'*

U6! V#"H4%,"'+4'W:#"04%"')<4:+'.#3X.$"'
$%+#3H3#+)04%'4I'+.#'"+:,#%+G"'
+.$%A$%&8'$%*?:,$%&'H3#,$*0%&'+.#'
"+:,#%+G"'3#"H4%"#'4%')'"$/$?)3'+)"A'*

Y:#"04%"'
1P! S&#%^)*J%'.&#G%*M/1(*M1'*4%1&"%J*1G+6(*
(/%*'(6J%"(H'*(/#"I#"0*

GP! :&%J#.(*/+M*(/%*'(6J%"(*M+64J*'+4$%*1*
'#8#41&*@&+G4%8*

*
.P! bL@41#"*@&%J#.3+"*6'#"0*%$#J%".%*,&+8*
(/%*#"(%&$#%M*

Ag*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



S6''C4/H)3$%&'#?$*$0%&'H3)*0*#"'
.)HH#%$%&'$%',$Z#3#%+'*4%+#J+"''

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



(?$*$0%&'H3)*0*#"'$%',$Z#3#%+'*4%+#J+"'

*
*
*
*

*
]/1(*J+*M%*4%1&"*1G+6(*(/%*"1(6&%*+,*
(%1./#"0*#"(%&"'H*'I#44*1(*%4#.#3"0*
'(6J%"(*(/#"I#"0*(/&+60/*1''%''8%"('*
(/1(*'#8641(%*(%1./#"0*@&1.3.%p*
*

*
*
*
*

*
]/1(*J+*M%*4%1&"*1G+6(*(/%*"1(6&%*+,*
(%1./#"0*#"(%&"'H*'I#44*1(*%4#.#3"0*
'(6J%"(*(/#"I#"0*(/&+60/*#"(%&$#%M'*#"*
(/%#&*R%4J*@41.%8%"(p*

AW*

l+M*J+%'*(/%#&*@%&,+&81".%*.+&&%'@+"J*M#(/*%4#.#3"0*'(6J%"('H*
81(/%813.14*(/#"I#"0*#"*.41''&++8*.+"(%L('p*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



(JH?43)+435'$%E#"0&)04%'

>! 7M+*.+"(%L('[*
\! U#%4J*@41.%8%"([**k"(%&$#%M*M#(/*1*6@@%&*%4%8%"(1&)*'./++4*
'(6J%"(*

\! ?''%''8%"([**k"(%&$#%M*M#(/*1"*`6@@%&*%4%8%"(1&)a*
'(1"J1&J#V%J*'(6J%"(*

>! f#8#41&*81(/%813.'*.+"(%"([*
\! U#%4J*@41.%8%"([**5+&%*#J%1'*1G+6(*,&1.3+"'*
\! ?''%''8%"([**f6G(&1.3+"*+,*8#L%J*"68G%&'*

>! ?@@&+L#81(%4)*'18%*@+#"(*#"*38%*
\! b"J*+,*R&'(*)%1&*#"*1*Ce)%1&*(%1./%&*%J6.13+"*@&+0&18*

CD*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



@$#?,[<)"#,'$%+#3E$#>'

>! 5+6&'%*1''#0"8%"(*(+*#"(%&$#%M*1*(/#&J<*,+6&(/<*
+&*Rm/e0&1J%&*#"*R%4J*@41.%8%"(*.41''&++8*
\! k"*(/#'*.1'%<*1*,+6&(/*0&1J%*'(6J%"(*

>! k"(%&$#%M*(1'I'*M%&%*@&+$#J%J*
>! 2+*M&#q%"*'(6J%"(*M+&I*+"*(/%*#"(%&$#%M*M1'*
1$1#41G4%*(+*G%*1"14)V%J*@&#+&*(+*(/%*#"(%&$#%M*

>! f+8%*'.1K+4J#"0*M1'*@&+$#J%J*,+&*,+44+M*6@*
n6%'3+"'**

CA*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



1.#'I4*)?'+)"A'

CC*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!"#

!"#$%&'%(')%*'+,-%#.')$%$"-%/*$-0*12%23/44%#$%-4/,/+*5%2$)&-*$%$"/*3/*56%
 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!"#

!"#$%&'%(')%*'+,-%#.')$%$"-%/*$-0*12%23/44%#$%-4/,/+*5%2$)&-*$%$"/*3/*56%
 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



CE*

T.)+',4'54:'%40*#')<4:+'+.#'$%+#3%G"'"A$??')+'#?$*$0%&'"+:,#%+'+.$%A$%&O'
 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



@4:3'?#%"#"'I43')%)?5"$"'

5+"(%"(<*'(6J%"(*(/#"I#"0<*1"J*(%1./#"0*@&1.3.%'*
1&%*1(*(/%*.+&%*+,*+6&*@&+0&18*1"J*'+*M%*'%4%.(%J*
(/%*,+44+M#"0*1q&#G6(%'*,+&*1"14)'#'[*
AF! -1(/%813.14*,+.6'*+,*(/%*n6%'3+"'**
CF! 7)@%'*+,*n6%'3+"'*@+'%J<*1*,+.6'*+"*@&+.%''*+&*

6"J%&'(1"J#"0*
EF! ?q%"3+"*(+*M/1(*(/%*'(6J%"(*/1'*'1#J*+&*M&#q%"j

J&1M"*
QF! !'%*+,*(+"%*1"J*81""%&*

CQ*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!"##$%&'()%*+%,#-.+/0#.-#&'(#1/(0*.20#

34(,567%0(5#42&(894(:#
!"#$%&"'&()*+,-'+&."#)/&
0)(1,0)-#)/&23,)%4!
5! 6%7%&."*&)'&,8)09/,&".&)&.*)#-"'&
5! 6%7%&(1,&#12/3&("&3*):&)&92#($*,&("&

*,9*,%,'(&(1,&.*)#-"'&
5! 6%7%&(1,&#12/3&("&0)9&;,(:,,'&(1,&

92#($*,&)'3&(1,&%<0;"/2#&'"()-"'&

;4)/,%*.2#%00(00)(2&#
!"#$%&"'&()*+,-'+&."#)/&
0)(1,0)-#)/&23,)%4!
5! =)'&<"$&(,//&0,&:1<&<"$&9$(&)&>&2'&

.*"'(&".&(1,&?@&:1)(&3",%&(1)(&>&
0,)'A&

?B&

•! C"&(1,&."//":&$9&D$,%-"'%&()*+,(&."#)/&0)(1,0)-#)/&23,)%A&&

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



F6''-)+.#/)0*)?'I4*:"'4I'+.#'W:#"04%"'

@$#?,[<)"#,'$%+#3E$#>'
U+.6'*+"*(1&0%3"0*,+.14*
81(/%813.14*#J%1'[!
>! ?'I'*,+&*1"*%L18@4%*+,*1*,&1.3+"*
>! ?'I'*(/%*./#4J*(+*J&1M*1*@#.(6&%*(+*
&%@&%'%"(*(/%*,&1.3+"*

>! ?'I'*(/%*./#4J*(+*81@*G%(M%%"*(/%*
@#.(6&%*1"J*(/%*')8G+4#.*"+(13+"*

9$/:?)04%')""#""/#%+'
U+.6'*+"*(1&0%3"0*,+.14*
81(/%813.14*#J%1'[!
>! 51"*)+6*(%44*8%*M/)*)+6*@6(*1*A*#"*
,&+"(*+,*(/%*C<*M/1(*J+%'*(/1(*A*
8%1"p*

Cd*

•! ;+*(/%*,+44+M*6@*n6%'3+"'*(1&0%(*,+.14*81(/%813.14*#J%1'p**

U+.6'*+"*,+.14*81(/%813.14*#J%1'*#"*G+(/*.+"(%L('* 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



<"##=>?(0#.-#1/(0*.20#?.0(5#

34(,567%0(5#42&(894(:#
5! !"#$%&"'&9*"#,%%4&&&

E,9*,%,'-'+&F&;<&#$G'+&(1,&
%D$)*,&2'&1)/.&

5! !"#$%&"'&$'3,*%()'32'+4&
H! I)#1&%23,&2%&)&1)/.A&
H! J1,*,&2%&(1,&?&*,9*,%,'(,3A&
H! J1,*,&2%&(1,&>&*,9*,%,'(,3A&

;4)/,%*.2#%00(00)(2&#
5! K'2-)/&."#$%&"'&(1,&9*"#,%%4&&&

H! J1)(&:"$/3&;,&<"$*&L*%(&%(,9&2'&
%"/M2'+&2(A&

H! =)'&<"$&(,//&0,&1":&<"$&
;"**":,3A&

5! !"#$%&"'&$'3,*%()'32'+&
H! =)'&<"$&(,//&0,&:1<&<"$&9$(&)&>&

2'&.*"'(&".&(1,&?@&:1)(&3",%&(1)(&
>&0,)'A&

?N&

•! C"&(1,&."//":&$9&D$,%-"'%&()*+,(&(1,&O9*"#,%%P&(1)(&(1,&
%($3,'(&$%,3&("&9*"3$#,&(1,&)'%:,*A&

•! C"&(1,&."//":&$9&D$,%-"'%&()*+,(&O$'3,*%()'32'+PA&

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



S6''15H#"'4I'W:#"04%"'H4"#,'

@$#?,[<)"#,'$%+#3E$#>'
>! U+.6'*+"*@&+.%''[***
9%@&%'%"3"0*r*G)*.6c"0*(/%*
'n61&%*#"*/14,*

>! U+.6'*+"*6"J%&'(1"J#"0[*
\! b1./*'#J%*#'*1*/14,p*
\! ]/%&%*#'*(/%*C*&%@&%'%"(%Jp*
\! ]/%&%*#'*(/%*A*&%@&%'%"(%Jp*

9$/:?)04%')""#""/#%+'
>! k"#314*,+.6'*+"*(/%*@&+.%''[***

\! ]/1(*M+64J*G%*)+6&*R&'(*'(%@*#"*
'+4$#"0*#(p*

\! 51"*)+6*(%44*8%*/+M*)+6*
G+&&+M%Jp*

>! U+.6'*+"*6"J%&'(1"J#"0*
\! 51"*)+6*(%44*8%*M/)*)+6*@6(*1*A*
#"*,&+"(*+,*(/%*C<*M/1(*J+%'*(/1(*
A*8%1"p*

CB*

•! ;+*(/%*,+44+M*6@*n6%'3+"'*(1&0%(*(/%*`@&+.%''a*(/1(*(/%*
'(6J%"(*6'%J*(+*@&+J6.%*(/%*1"'M%&p*

•! ;+*(/%*,+44+M*6@*n6%'3+"'*(1&0%(*`6"J%&'(1"J#"0ap*

:&+.%''*1"J**6"J%&'(1"J#"0*#"*G+(/*.+"(%L('*
 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



@"##AB(2*.2#&.#:'%&#&'(#0&/5(2&#'%0#
0%45#.8#:84B(2C58%:2#

34(,567%0(5#42&(894(:#
5! ="'%2%(,'(/<&3*):%&$9"'&:1)(&(1,&

%($3,'(&1)%&%)23&"*&:*2Q,'R3*):'&
2'&."//":&$9&D$,%-"'%&

5! !2//%&2'&23,)%&)'3&)%7%&."*&)+*,,0,'(&
H! S7)<@&%"&(1,&(:"&2'&(1,&9*";/,0&

(,//%&$%&1":&0)'<&92,#,%&(1)(&9)9,*&
2%&#$(&2'("A&

;4)/,%*.2#%00(00)(2&#
5! ="'%2%(,'(/<&3*):%&$9"'&:1)(&(1,&

%($3,'(&%)23@&:*"(,&"*&3*,:&2'&
."//":&$9&D$,%-"'%&

5! !2//%&2'&23,)%&)'3&)%7%&."*&)+*,,0,'(&

&

?T&

•! C"&(1,&."//":&$9&D$,%-"'%&;$2/3&"'&:1)(&(1,&%($3,'(@&:*2Q,'&"*&
3*):'A&

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



U6''!\#%04%'+4'>.)+'+.#'"+:,#%+'.)"'
")$,'43'>3$\#%X,3)>%'

@$#?,[<)"#,'$%+#3E$#>'
>! 5+"'#'(%"(4)*J&1M'*6@+"*M/1(*(/%*
'(6J%"(*/1'*'1#J*+&*M&#q%"jJ&1M"*
#"*,+44+M*6@*n6%'3+"'*

>! U#44'*#"*#J%1'*1"J*1'I'*,+&*10&%%8%"(*
\! =I1)<*'+*(/%*(M+*#"*(/%*@&+G4%8*
(%44'*6'*/+M*81")*@#%.%'*(/1(*@1@%&*
#'*.6(*#"(+p*

9$/:?)04%')""#""/#%+'
>! 5+"'#'(%"(4)*J&1M'*6@+"*M/1(*(/%*
'(6J%"(*'1#J<*M&+(%*+&*J&%M*#"*
,+44+M*6@*n6%'3+"'*

>! U#44'*#"*#J%1'*1"J*1'I'*,+&*10&%%8%"(*
*

Cg*

•! ;+*(/%*,+44+M*6@*n6%'3+"'*G6#4J*+"*M/1(*(/%*'(6J%"(<*M&#q%"*+&*
J&1M"p*

?q%"J'*(+*M/1(*1*'(6J%"(*/1'*'1#J*+&*M&#q%"jJ&1M"*1"J*R44'*#"*#"*G+(/*.+"(%L('* 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



D"##E0(#.-#&.2(#%25#)%22(8#

34(,567%0(5#42&(894(:#
5! U"',&2%&0"%(/<&',$(*)/&:2(1&%"0,&

,M)/$)-M,&/)'+$)+,4&&OV,)$-.$/P@&
O"7)<P&

5! C,0"'%(*)-'+&2'(,*,%(4&&OJ1<&3"&<"$&
(12'7&(1)(&(12%&2%&;2++,*&(1)'&"',W1)/.&2.&:,X*,&
()/72'+&<"$&:)'(&%"0,(12'+&;2++,*&(1)'&(12%&
"',W1)/.&(1)(&:,&"*2+2')//<&1)3AP&

5! I'#"$*)+2'+4&&OK(X%&"7)<Y&&J,&#)'&H&J,&
1)M,&-0,Y&&Z"&)1,)3&H&K.&<"$&:)'(&("&(12'7&
"*&)'"(1,*&.*)#-"'YYP&

;4)/,%*.2#%00(00)(2&#
5! [,$(*)/&("',&:2(1&'"&,M)/$)-M,&

/)'+$)+,&
5! C,0"'%(*)(,%&2'(,*,%(&;<&)%72'+&

D$,%-"'%&);"$(&:1)(&(1,&#12/3&1)%&
%)23&"*&3"',&

5! \2Q/,&,M23,'#,&(1)(&(1,&(,)#12'+&
2'(,*'&2%&;,2'+&,'#"$*)+2'+&

?]&

•! K%&(1,&(,)#12'+&2'(,*'X%&("',&',$(*)/&)'3&'"'W,M)/$)-M,A&
•! C",%&(1,&(,)#12'+&2'(,*'&3,0"'%(*)(,&2'(,*,%(&2'&1":&(1,&

%($3,'(&2%&(12'72'+&)'3&,'#"$*)+,&(1,&%($3,'(&("&%1)*,&12%R1,*&
*,)%"'2'+A&

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



]6''B"#'4I'+4%#')%,'/)%%#3'

@$#?,[<)"#,'$%+#3E$#>'
>! 7+"%*#'*8+'(4)*"%6(&14*M#(/*'+8%*
%$14613$%*41"0610%[**`S%163,64a<*
`+I1)a*

>! ;%8+"'(&13"0*#"(%&%'([**`]/)*J+*)+6*
(/#"I*(/1(*(/#'*#'*G#00%&*(/1"*+"%e/14,*#,*M%H&%*
(14I#"0*)+6*M1"(*'+8%(/#"0*G#00%&*(/1"*(/#'*
+"%e/14,*(/1(*M%*+&#0#"144)*/1Jpa*

>! b".+6&10#"0[**`k(H'*+I1)F**]%*.1"*\*]%*
/1$%*38%F**Y+*1/%1J*\*k,*)+6*M1"(*(+*(/#"I*
+&*1"+(/%&*,&1.3+"FFa*

9$/:?)04%')""#""/#%+'
>! 2%6(&14*(+"%*M#(/*"+*%$14613$%*
41"0610%*

>! ;%8+"'(&1(%'*#"(%&%'(*G)*1'I#"0*
n6%'3+"'*1G+6(*M/1(*(/%*./#4J*/1'*
'1#J*+&*J+"%*

>! Z#q4%*%$#J%".%*(/1(*(/%*(%1./#"0*
#"(%&"*#'*G%#"0*%".+6&10#"0*

Ch*

•! k'*(/%*(%1./#"0*#"(%&"H'*(+"%*"%6(&14*1"J*"+"e%$14613$%p*
•! ;+%'*(/%*(%1./#"0*#"(%&"*J%8+"'(&1(%*#"(%&%'(*#"*/+M*(/%*
'(6J%"(*#'*(/#"I#"0*1"J*%".+6&10%*(/%*'(6J%"(*(+*'/1&%*/#'j/%&*
&%1'+"#"0p*

f+8%*'#8#41&#3%'*1"J*'+8%*J#K%&%".%'*#"*6'%*+,*(+"%*1"J*81""%& 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



9://)35'4I'*)"#')%)?5"$"'

>! f#8#41&*@1q%&"'[*
\!-1(/%813.14*,+.6'*+,*(/%*n6%'3+"'*
\! 7)@%'*+,*n6%'3+"*
\!?q%"3+"*(+*M/1(*(/%*'(6J%"(*/1'*'1#J*+&*M&#q%"j
J&1M"*

>! ;#K%&%"(*@1q%&"'*
\!!'%*+,*(+"%*1"J*81""%&*

CW*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



U6''^40*$%&'-)+.#/)0*)?'
_%4>?#,&#'I43'1#)*.$%&'$%'#?$*$0%&'

)%,'$%+#3H3#0%&''
'
'

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



;#E#?4H$%&'$%I43/)0E#'
)%,'#`*$#%+')""#""/#%+"'

f#".%*.+"(%"(*#'*#"(%0&14*(+*%"1.(%J*(%1./#"0*
@&1.3.%<*(/%&%*1&%*+@@+&(6"#3%'*(+*1''%''*
81(/%813.'*M#(/#"*1''%''8%"('*+,*%"1.(%J*
@&1.3.%*

EA*

?J$1"(10%'**
•! -1(/%813.'*#"*6'%*
•! bi.#%".)*1"J*38%4#"%''*

5/144%"0%'*
•! k8@1.(*+,*.+"(%L(*
•! f#864(1"%+6'4)*1''%''#"0*
8+&%*1q&#G6(%'**

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



^40*$%&'-)+.#/)0*)?'_%4>?#,&#'I43'
1#)*.$%&'$%'#%)*+#,'H3)*0*#'

7/%*81(/%813.14*I"+M4%J0%<*@&1.3.%'<*1"J*/1G#('*
+,*8#"J*%"(1#4%J*G)*(/%*M+&I*+,*(%1./#"0<*'6./*1'[*
>! ?"14)V#"0<*'%4%.3"0jJ%'#0"#"0<*1"J*'+4$#"0*'@%.#14*I#"J'*
+,*81(/%813.14*@&+G4%8'*

>! b"010#"0*#"*'@%.#14#V%J*81(/%813.14*&%1'+"#"0*
*
La+G"'+.#':"#'4I'/)+.#/)0*"'$%'H3)*0*#'+.)+'/)\#3"M'

*
NS144*%(*14F<*CDAAP*

EC*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



a,#%0I5$%&'.$&.[?#E#3)&#''
/)+.#/)0*"'*4%+#%+'

b!'C4%"$,#3)04%"'3#?)+#,'+4'
/)+.#/)0*"'+#)*.$%&'

>! -1(/%813.14*#J%1'*1"J*@&1.3.%'*
(/1(*1&%*.%"(&14*(+*(/%*J#'.#@4#"%*

>! -1(/%813.'*M#(/*M/#./*'(6J%"('*
()@#.144)*'(&6004%*

>! :&+8#"%"(*#"*%4%8%"(1&)*
.6&&#.6468*1"J*'(1"J1&J'*

>! s#%M%J*1'*%''%"314*G)*@1&%"('<*
1J8#"#'(&1(+&'<*1"J*.+44%106%'*

>! k'*6"4#I%4)*(+*G%*4%1&"%J*'#8@4)*,&+8*
%L@%&#%".%*(%1./#"0*

c!'C4%"$,#3)04%"'3#?)+#,'+4'
$%$0)?'+#)*.#3'#,:*)04%'

>! ?K+&J'*+@@+&(6"#()*,+&*`@&+J6.3$%*
'(&6004%a*,+&*G%0#""#"0*(%1./%&'*

>! !'%,64*&%'+6&.%'*%L#'(*1G+6(**
@1q%&"'*+,*'(6J%"(*(/#"I#"0**

>! k'*@+''#G4%*,+&*G%0#""%&'*(+*@&1.3.%*
#"*'./++4*'%c"0'*

*
*
*
Nf/160/"%'')<*S+%&'(<*f4%%@<*1"J*S144<*CDACP*

EE*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



@4*:"$%&'4%')%'$%"+)%*#'4I'*4/H:+)04%'

>! 7+*'%%*I"+M4%J0%*+,*@41.%*$146%<*
"68G%&<*1"J*+@%&13+"'*#"*6'%*

>! 7+*'%%*'I#44*#"*1'I#"0*1G+6(*1"J*
6"@1.I#"0*M/1(*#'*`/#JJ%"a*#"*
140+&#(/8'*81I#"0*(/%8*J#i.64(*
(+*(%1./*1"J*@&+"%*(+*%&&+&'*

*

EQ*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



DHH43+:%$0#"'+4'"##'-_1'$%':"#''

;6&#"0*(/%*'#86413+"*1''%''8%"(*+,*%4#.#3"0*1"J*
#"(%&@&%3"0*(/%&%*1&%*+@@+&(6"#3%'*(+*1@@&1#'%*
#"(%&"'H*-O7<*,+&*#"'(1".%*M/%"*#"(%&"'[*
>! :+'%*,+44+Me6@*@&+G4%8'*(+*%4#.#(*(/%*'(1"J1&J#V%J*
'(6J%"(H'*(/#"I#"0*

>! ?@@4)*#"(%&@&%(13+"'*+,*(/%*'(6J%"(H'*(/#"I#"0*#"*(/%*
.+"(%L(*+,*1*'#8#41&*@&+G4%8*

Ed*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



24"$%&')'I4??4>[:H'H34<?#/'

>!]/1(*,+44+M*6@*@&+G4%8N'P*.+64J*1*(%1./%&*@+'%*
(+*01#"*1*G%q%&*'%"'%*+,*(/%*'(6J%"(H'*8%(/+J*+&*
(/#"I#"0p*

>!]/1(*#'*(/%*81(/%813.14*@+#"(*+,*(/%*,+44+Me6@*
@&+G4%8p*

EB*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



9$%&?#'I4??4>[:H'H34<?#/"'

Eg*

>! ]/1(*,+44+M*6@*@&+G4%8N'P*.+64J*1*(%1./%&*@+'%*(+*01#"*1*G%q%&*
'%"'%*+,*(/%*'(6J%"(H'*8%(/+J*+&*(/#"I#"0p*

>! ]/1(*#'*(/%*81(/%813.14*@+#"(*+,*(/%*,+44+Me6@*@&+G4%8p*

Targeted/Efficient Less targeted/Inefficient 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



234<?#/'"#W:#%*#"'

Eh*

>! ]/1(*,+44+M*6@*@&+G4%8N'P*.+64J*1*(%1./%&*@+'%*(+*01#"*1*G%q%&*
'%"'%*+,*(/%*'(6J%"(H'*8%(/+J*+&*(/#"I#"0p*

>! ]/1(*#'*(/%*81(/%813.14*@+#"(*+,*(/%*,+44+Me6@*@&+G4%8p*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!%4+.#3'$%"+)%*#'4I'-_1'$%':"#P''
9H#*$K*'43'/43#'&#%#3)?'*)"#"'

]/%"*1@@4)#"0*(/%*
'(6J%"(H'*8%(/+J*(+*1*"%M*
@&+G4%8[*
>! ]+64J*(/%*8%(/+J*
@&+J6.%*(/%*.+&&%.(*
1"'M%&p*

>! ]/)*+&*M/)*"+(p*

EW*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



!%4+.#3'$%"+)%*#'4I'-_1'$%':"#P''
9H#*$K*'43'/43#'&#%#3)?'*)"#"'

>! k'*(/%*1"'M%&*.+&&%.(p*
o%'********2+*******k*J+"H(*I"+M*

>! l+M*J+*)+6*I"+M*(/1(*(/%*
1"'M%&*(+*(/#'*@&+G4%8*#'*
#".+&&%.(p*
\! Z%(*8%*'%%j4%(*8%*./%.IF*
\! 2+<*#(H'*"+(*/+M*k*J+*#(F*
\! o%'<*G%.16'%*#(*M+&I%J*41'(*38%F*

QD*

e! o+6*./1"0%*(/%*$146%*+,*g*AjW*J+#"0*#(*(/1(*M1)F*
e! k,*)+6*(1I%*+"%*,&+8*g<*)+6*/1$%*WjWF**7/%*M1)*)+6*M&#(%*#(*/%&%*
'/+M'*ADjWF 

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



9://)35'H4$%+"'

7/#'*1''%''8%"(*+,*@&1.3.%*'6@@+&(%J*1''%''8%"(*
+,*-O7*(/&+60/[*
>! ?"14)'#'*+,*(/%*,+44+Me6@*@&+G4%8'*(/1(*J#K%&%J*#"*(/%#&*
.+""%.3+"*(+*(/%*81(/%813.'*+,*(/%*'(6J%"(H'*8%(/+J*
1"J*(/#"I#"0*,-./!'.012!

>! ?@@&1#'14*+,*(/%*#"(%&@&%(13+"'*+,*(/%*'(6J%"(H'*(/#"I#"0*
#"*(/%*.+"(%L(*+,*1*'#8#41&*@&+G4%8*,-./!*332!

QA*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 



^#J+'"+#H"'

>! U6&(/%&*6"@1.I#"0*+,*(/%*-O7*@+(%"314*+,*(/%*1''%''8%"('*
>! U6&(/%&*.+8@1&#'+"*+,*@%&,+&81".%*+"*(/%*1''%''8%"(*
'#86413+"*1"J*@%&,+&81".%*#"*`&%14a*(%1./#"0*.+"(%L('*

>! 9%R"#"0*(/%*4+0#'3.'*1''+.#1(%J*M#(/*'#86413+"'*+,*%"1.(%J*
@&1.3.%*

>! ;%$%4+@#"0*`1''%''8%"(*@&+(+()@%'a*1'*1*M1)*(+*0%"%&1(%*
$%&'#+"'*(/1(*1JJ&%''*J#K%&%"(*@1q%&"'*+,*'(6J%"(*(/#"I#"0*1"J*
81(/%813.'*(+@#.'j'(&1"J'*

>! l1&"%''#"0*(/%*@+(%"314*+,*1''%''8%"('*1'*+@@+&(6"#3%'*,+&*
(%1./%&*%J6.1(+&'H*4%1&"#"0*

QC*

                                       This work is licensed under the Creative Commons Attribution-Noncommercial-No Derivative Works 
                                       Version 3.0 United States License:  http://creativecommons.org/licenses/by-nc-nd/3.0/us/ 
© 2013 Mathematics Teaching and Learning to Teach • School of Education • University of Michigan • Ann Arbor, MI 48109 • mtlt@umich.edu 




