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(A S FTOVWUX(#* 4+ (.(2*%
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e > 1} A% 35 3]}v (( 30«5
~$-%C("(HC*@>*")$*+22)?("EX0)(-*+"*
)<<)%$&"($>*

[+F-*Z&C@-%#*W-2-.+"$

3))F('E
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i+C-*@)+%,#
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o Q0+$H%-*$0-*]<2((SHS-<#*$)H

L; 30+"E("E*42))%H*&H#("E*+"*-2- +$)%

P; 30-'F("E*)&$*+$*+*E%)"-%6>*4$)%-

3 1%--$(EX+- 2" (E0@)%

Q: 3)"4%)"$("E*>)&%* @)+ 2($0*+*<%) @2-C

o G)?)-HSO(H*<U) -HH+<<2>*$)*C+$0D
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G-2 <5080+ 206845490+, "+ %o+ 18-+ #%#,0. 1%+
01/*196+0%4#0'3 0+ *#%-104"*5#6

© S, ($()™)4*$?)*,(E($*"&C@-%# PQPNM_
+ B>CC-$%>")4*#0+< -

« 182%(<2>("E*SQYE($*'&C@-%0H*
ﬁ\l Y% AQN_*ALK_
. B)Z.(”E*4)%*+i'*&”F")N’i>"*("*+*<%)<)%$()”

J TP

*

Xo-, @+'FH+" 5" %6 2(:+$()"

o S<<Y6)<%(+$-*4--,@+F

* 90-"*#0)&2,*0)C-?)%F*(".)2.-*C&2$(<2-*
(",-<-" -"$*<%+'$('-*<%) @2-CHD

* 90-"*#0)&2,*0)C-?)%F*(".)2.-*C+$0*
<) @2-CH*$0+$*-]<2+("*$0-*+<<2(+$()"*("*$|
)?"*2(.-#D

1%).(,-*B&<<)%$

o V= (AR (ST (CHAPWP_BH("))<-06+$()"™
2($0*30-+B'02+@*4)&", +$()"6*2%6)$-+$0+5+2-*"-- *§)

0-2<*0(2,%-"*%-)E"(:-*$0-06-*(#*)$0("E*2%) "E*2($(

$O("F("E*,(44-%-"$2>;

O+>H*<+00-"$H*'+"*0-2<

— [)?*$0>*0(2,

— W-#<)" *$)E+<#

— X)H$-96445%-"ESOHE F "+ FHE*S+2-"$HE+" *("$-%6-H#$#

— B&<<)%$*-,&'+$()"+(2>

— (S K('$-22-'$&+2*2(4-*+$*0)C-

— X)H$-96%)<S(CHTH" *+¥<)($(.-*.(-7*)4*$0-*48$8&%-

.




Slide 43

Slide 44

Slide 45

1%+‘$("T"& @_*4&"
X28&-">*+"*$(C("E#* =

o 3+%,*+'$(.($(-# I have 28. Who
P
- Uates(s I
« 1,28$8"28B,"1* me?

— 90+$*)$0-%*)"-<$#*)&2,*?)%F*?($0*'+%,#D
— G+ -*2+##-#*+" *#$&,-"$#*'0+22-"E-*-+'0%)$0-%
90+$4)$0-0* P-+>#* *>)&*CH+F-*<Yo+'$(-*
,(44-%-"$D

32+##%))C*S%%+"E-C-"$#

B$+" *+" *5-2(.-9%* & ('F*4--,@+F_
3-"$-06H))<-%+$(.-*E%) &<#*2($0*+")&"$+@ (2($>_|
1"28&H#(.*("#$%&'S()"*"3)$-+0("EX<)HH@ (2($(#_
T-I$@))F*S%%+"E-C-"$#*+" *$+#F*+"+2>#(#
32+#H9%)) C*5-#(E"*C&H('6*,-')%+$()"#*;;D_
B$&,-"$*+##(E"C-"$@*

— G><-%+$(.-

— 3G (

— W-a&(%o-#*+*2)$*)4%)"-X)"*) " *+H#H(#$+"-

.
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L_*G) 2%+ %4+ #20-"440) &2, S+ 5+ * -2( U+ @-*C)H$*
-44-'$(.-D*5-#%(@-*$0-*2-##)";

P_*G) 2% +"%'"$-0#t* @-*&H-, *("SO(H#+'$(.($>D*5-#%(@
"S-t +" *$0-*+'$(.(B(-#;




Slide 46

Slide 47

Slide 48

S")$0-%* 2+##*+%%+"E-C-"$H*
1--YO##(#S-,*2-+%"("E

o 1--O0*HHH(HS- 2-+%"("E*
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HBE&,-"BH*B)*<Yo+'$(-*
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C+$0-C+$('#;*

X(ll , ("E#H*l—-%*"'##(@.t%"("E

WAHR2SH O+ ¥ @) #(H$-"$2>*<)#(S(.*(4H

—r8&u vE[e A}YEI ]V % ]Es v §Z
2-+%*#$%&'$&%-;

— TOH<H (Yo ("28, 58, "S5, (44-%("E+ @ (2(H
2-.-2#*

— B)BOMHBE, -"$H*<2+>50-+06)2-1)4*$&$)0%*4) % #)C]
$0-*$(C-;*

— B$&,-"$#*+%0-*$%0+("-, *("*$0-*<%)"-, &Yo-#*"- - ##+9
S)HHEC$0-496)2-1)4*$8$)%;

X(ll , ("E#H*l—-%*"'##(@.t%"("E

1--90* +H(HIR-+%" ("EX+<<-+%#*$)* @-"-4($*d

2)?-9Y0r",*0(E0-9B-%4) % C("E*2-+%"-%6#*

@-+&#-H

— 90-"*4-9%.("E*+#*$8SD) Y6 *2-HH*<Y0)A('(-"$H$&, "
+$$-" - *G)*,-$+(2#*)4*<%) @2-CH*+" *$0-*
+<<00)+0-#*$0-(Y*<+96$"-96* 8-, *$)*<%) @2-C*#

= N%-*<%)A('(-"$*#$&,-"$H#*#)2(,(4(-,*$0-(%*
)<$&A2AE” -YoHS+", ("EX) A C+E0-CHS(H @>
O+.("E*$)*]<2+("*$0-(%*<%) @2-C*#)2.("E*$)*$0-
<--%#
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N%-*$(<H*$S)*C+F-*>)&Uo*V-##) "< 12+"*
-44-'%(.-
o BHHFD-HH) HY) HBR, " <-Y64) Yo CH" AN+
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o B-$H<8I<)H-*$)*GO*
— ACH (SR E-" Y 2(HS() ) Y- 22-+96"("E_
—

G-2<IPUE+"(--*$O(H*2-##)"*<2+"

o TO-#-*<0%) @2-CH*4)22) 7*+*E-"-0%(*("$%), &'S()"*+" *]<2+"+$
2($0%)"-*C),-2("E*<%6)@2-C*)4*4(",("E*$0-*#a&+%-*%))$*)4*H
o X("*$0-+#a8+%-*%6))$#

+ NQ @_*QK AL A
-_*PR 44N E_*IN 0_®R
(anN n_*;PR F_4LR 2 MK

Q0+$*+96-*$0-*("HSYO&'S()"+2*H$-<#+>)&*?)&2,*&#-D

G)C-?)%F*+"* Uo-+$-*-96%) Yok
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SHH(E"("E*G9

* 30-F* t SY-*#$8, -"SH+FFOH(",-<-" - "$*2-,-2*
>-$D

o SYb-*$0-%6-*-]+C<2-#4+ +(2+@2-*4)%*$0-C*$
Yo-'-(.++4C),-2%4)%*-.-%>*$><-*)4*<%) @2-C*
$0-*,(44( &2$>*2- -2*+#F- ¥)4*$0-CD

o HF$0-9%-*+*0)C-*<+96$"-UHO(<*$)0-2<HHF&,

I+ *1%) @2-C*B)2.("E

TO-%-*+0%-*PR*($-C#*+2%) E-$0-%6;*T0-%6-*+ 4§
PGS (AR Lot C-2H 5 TO-0-*(#4)"-*
C)%-*,(C-*$0+"*+04+C-24;*T0-%-*+%6-+I*$(C-
C)%-*IMA#$0-+"*,(C-#;

G)?*C+">*+%6-*$0-%-*)4%-+'0*E%)&<D

~ %S (E}u D E uPZ3}v " K[D

)&*2(22%"-- *+@)&$*P\/M/HE*M* (C-HE*L\*<-""(-#6*+" *N*
2%+<<-*+0+C-2#

G)?*,(,*>)&*#)2.-*$0-*<%) @2-CD

o S"#?-%#D
— 3+%+C-2# J
— 1 N
— Imi#* LP

— 5(C-#* Q

o QUHGHHGHE-*)4*<%) @2-CH#)2.("E*,(*>)&*&#-D*36*
#$%+$-E>D

o 1$0-96-5)"25%)"*2+5D

.« G)7*2)&2,*>)&XEYo+ *$O(H+'$(.($>D*9)&2,*>)&*E( -
2-(EO$#$)* (44-%-"$*<%) @2-C*#)2.("E*#3%+$-E(-H
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S@#$%+'$*H#S+E-

Q0+$*4)%CE2+#* (,*>)&*?%($-D

QO+GH>C@) 24, (,*>)8*&H-*$)*Yo-<Vo-#-"$*-+0*EY6) 4

UJ<2+("20>%>)80%*4) % CE2+4+0%-+)0%%%- $*&#("E*
)" $HC+$-06(+2#;*

5(,%>)&*-,-06*2)) FH+$*$0--)"06-$-*)96% Yot D++<(‘$EUA
)8 PY0)$-50-*4) U C&2+HY) % Vo-+,*$0-*<0%) @2

W-<b-#-"$+$()"+2*#$+E-

90)%,%- 75 +5<('$)%b(+2*%6-<Y-#-"$+§()"*)4*$0-*
(B-CH*20(2-%>)&*#)2.- *$0(#*<%) @2-CD

90+$*<("$&Y0-#*,(,*>) &*&#-*4) %o*-+'0%)4*$0-*
($-C#D*30+%$#D

Total number | Caramels | Pennies Dimes M&Ms
(Caramelsx2) | (Caramels+1) | (Dimesx3)

1 1 2 2 6

18 2 4 3 9

25 3 6 4 12

3)"%-$-*#S+E-
o G)?%,(;5>)&*H) %$*$0-*4)&%6*($-CHD
o G)PFDHIBYL(+ 25" *-06060) Yo+ &ett-, D*G) PF) &2, *

C+"(<&2+$()"#72-+,>)8*$)*$0-*+ @#$%+'$*
4)%C&2+#D
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[+"(<&2+$(~T@n-"$HH*
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W-H#-+96'0- *@-"-4($#*#<+"%) -%H

— 5-2)<('E*&C-%+$()"  BHH(*A+SH XY+'$()"#

— "E+$(.-*c# B%-+*m*<-%(C-$-%  Q5*4(E&%-#

)th]%opo §]A }i &« } EKd & Z Z]

B)C-*0-2<4&2*0("$#
— 1%+'$(-*&H#("E*C+"(<&2+$(.-#*@-4)%-*>)&*$-+'0
— 1%).(,-*2+"E&+E-*-]<-%(-"-#*?0(2-*&#("E*
CH'(<&2+$(.-#
— 5-.-2) <M< ('$) %0 (+2*%-<Yo-#-"$+$5()"*4) Yo*$%+"H#(S (|
*SE S pv E+S v JvPY §Z poSs]u

TO-*1)?-%*)4*3)"%-$-*

NPr#)4*<%(C+%>*$-+'0-%6#*+",%)"2>*Mr*)4*
H)" Y04 G+ 0- Yo+ &H-H0+ I CH+$-Yo(+2#*("*
$O-(%*2-##) M) 2+%,6%1-%%>6*m*V (" #+>6*LKKN
90>*#&'0*2) ?*<-%"-"$#D
90+$*-2#-*(#*"--,-,D

.
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R <G+ SO0 (+ 2H H HHHH(HE>) &




Slide 61

Slide 62

Slide 63

3)"%%-$-*/(#)"-<$()"#

o [+"(<&2+$(.-*)@n-'$#*$-+'0%'0(2,%-"
S">*)"%-$-*) @N-'"$*$%+"#4-%ot*$)+ @HS Yo+
&"-Y%oH$+" ("E
S22*#$&,-"$#*?(22*+'0(-.-*0(EQ-%*E+("#*("*C
#)%-#*20-"*$+&EOS*&H("EX)"%-$-*) @n-'$#
S22*C+$0*+"*@-*$+&E0$*$0%) &E0*$0-*&#-
"%-$-*)@n-'$#
[+$0*$-+'0-96#*+%6-*&" ($-, (" $0-(%* @-2(-4*("
CH"(<&2+$(.-*("#$%&'$()"

3)"%6-$-*/),-2("EXT(<#

(Witzel & Allsopp, 2007 in Mathematics Teaching in the Middle School)

Use transparent manipulative | Apply magnetic adhesive to a

objects on an overhead teacher set of manipulative
projector objects to use on magnetic
white boards
Develop large posterboard Use an elevated table with an
renditions of the angled stand (e.g. chart paper
manipulative objects to use stand) that can support
on table tops or wall manipulatives securely

Move students with visual and | Provide students with their own
attention problems closer to sets of manipulatives to use
you as you model at their desks

B$&,-"$*B&"-#H#*BS)Yo(-#

o 3)8%6$"->*M2)96F("EX("Hi+("-#.(22-6*XV_

o U%(*"E%+ &+$("E*("*V+%E)6*XV_

o [+$$0-2*N("*QOEYo+,-*E(4$-,*<%6)E%o+C* (W)
G(226*B3_

o SHOR" S RV )&(HAN("H-2-C- S+ 06>+ #0)) 26*
X)%$*/(226*B3_
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tZz S[e v EASW Z [ve3

3)"%-$-*"0+" #QP'_
W-<%-#-"$+$()"+2*"<('$)%0(+2_
S@#3$%+'$*\S%+@(*#>C@)2_
#-a&-"-*)A*("HE%&'$()"

W-H-+06'0- *-44-"$(-"-HH*4)%6* @ +H("*)<-Yo+$()" #6*

A% +'$()" #6*+2E-@%0+*-]<Vo-#H()"H-+" F-a&+S() " HE*+" *
2)%,*<%)@2-C#

32+(CH)A*BWS* H#;*+'$&+2*BWSH#-a&-"-

3WSH*%)&" -, *("*T0-)%>

o L(+E-$MC(J*)4%)"-<$&+2%+" *<%) -, &%+2_
— 3)"%-$-*%-+#)"('E
— S@H$Y+$ U +#)"('E
— B>C@)2(*%-+#)"('E
— 3)"#5%&'S(.(HC
o 8%&"-%*NC)%-*<%)"-,&%6+2_
— U$(.-
- B>C@)2(
-1
- 3ws

B)C-*<)H#(@2-*#$+" +% #*2($0*3

* S,.(30" o 50 £ 306-+$-* (H&+2*

+ BR@$%+S()" %-<%-f—'?ﬁfs()"#*z‘l‘-a&fﬁi()"*
sy okt

* 5(.(#0" )<:%+$()vv#

* X%S(H + MO £ 9% ($-6*#(C<2(456%+" *
+ 5-(C+2# - +2&+$-++2E-@%+(*

J<Yo-HH()"HN (28, ("EX
2)%6CE2H+HHS)E-"-%+2(:-*
HS&AS() 4" H)2.*
<%)@2-C#_
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3WS*,-2(.-%>*

"X%)C*9($:-26*W(")C("(6*m*B'0"-(,-%66*P\WM_

1 0))#-*$0-*C+$0*$)<(*$)* @-*$+&E0S"

"o (-P*<Y%) - &Yo-HAB) ) 2. -+$0-+<%) @2-C
# NEHS*SOHHS-<H)*-2(C+E-+)$+$()"™) %% +2' &2+
$06(F#

$ +$'0*$0-*+ @#$Yo+'$HS-<#*2($O*+"*+<<%) <% (+$-|
Y"%-$-+CH(<&2+$(.-

HYYo+" E-*) " Oo-$-*+" *0o-<Yo-#-"$+G()"+2¥2-##) "1
Y6+'0*-+'0*")"%-$-6*%-<%-#-"$+$()"+26*+",*+ @#$ %04
2-H) ) HBE, "B CHHS-Yo> 4",
&-2<*HB&,-"SH*E-"-%+2(:--*?0+$*$0->*2-+%"*$0%) &H
?)%,*<%) @2-C#;

> §[« SEC *}u Z (E}u D
S2E-@%+6*$0-*B$%+$-E("*/+$0*B-%(-#6
1(,,2-*B'0))2*1"$-%.-"$()"*B-%(-#

* X%)C*$0-*@+#(*4+'$#

* T*+%(+$()"#*$0+$*)4$-"*'+8#-*$%)& @ 2-
o T)*%+:>*$0("E#*2(F-*4%+'$()"#

* T)*+2E-@%+

TO-E96) 280 (#4")$*+#*, Ut CHE(*+#2+<%-5-",;

30))#-*>)&%6*) "%-$-*("HS%&'S()"
"+06-4822>
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7% (HS%('$*CH+EOHE<-%6.(#)%

He stated that FCAT
scores increased and
number sense jumped

levels to proficient after
7 one year. This was new for
this population.
3
20
10
0

3rd 6th 1 week
week of week of after
school school ~ CRA

VISZ @ |E E}E[* %]0}3
%-#&2$#
10
8
6
@ Number of
Students out of
4 19
2
0
lower  higher same

[+F-*4%0+"E-*@+#- ) *%-#&2$#

- 5)-*/'Z+&E0$)"6*C+$0%,(%-'$)%6*("*8%+,-"$)"61
XV 5L DH)S5Z+§()"+2+8)+9, *3-%6$(4(-, *$-+'
0+22-"E- FPK*#-')" +06>*C+$0*$-+'0-064*$)*
CH+F-**0+"E-*2($0*3WS*(C<2-C-"$+$()";

o THPK*$-+0-964# ) +5$-", 6*PK*+"-<$-,;

o Ve (EFBO-<24+>%2-06-4Q*S1#3+2'&28#5-+'0-4
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3)CC)"™*B-"#-*
AXO6)CHO($:-26"W(")C('(6*M*BI0"-(,-%66* P\ _

. /&2$SC).+2*4 %CH#*)4*C+$0*+'a&(#($()"*$)*+(
F(’:\\\-C) Y0>*+" *U0-$Y0(- mbBBF+ComH(CCUBLKK\Z(24#)'6*
82F(<2-*2-+%"("EX#$>2-#*+%-*@-("E*C-$*$
%-2-.+"-*+" *C)B(.+$()"*7@-%6-%6P10_
[-+"("E4&2*C+"(<&2+$()"#*)4*C+$-%0(+2#*+27
#$&,-"$#*$)*%+$()"+2(-H+@#$%+'$*C+$0-C+

5-C@>6*LKKFZ)(~m2)(-6P\L_*
10/8.g,'#*+"*+2$-%"+$(.-*$ *+2E)%($0C*
C-C)%(:+$()"*)4*C+$0*%&2-#
T%+"#;3%0$+@2—*?($O)&$*')'"%>$-*C+$7<%(+2

M*S22#)<<

00)*@-"-4($#*4%) C*3WS*("H$%&'Y

« B$&,-"$#2($0*C-C)%>+)"-%"#
* Z)$*+"*+2E)%($OCH#S$-<?(#-*+<<%)+'0
o 1(9)%0(+2*#$-<*+22) W HBE&,-"$H* ) + % %>  C+" (<&2+$(.-*-.-%>70-Y
B$&, -"$#+2($0%2) PHB+HFA<-%64)%C+"-
B$&,-"$#42($0%<))%*C+$0*@+FE%)&",
+"y
B$&,-"$#*20)*2+'F*)"-<$&+2+F")72-,E-
PO
B$&,-"$#420)*0+.-*,(44('&2$>*%6-2+$("E*$0-*)"-<$*$)]
CHSOMF (22 1" +#F

v E § JveSEpN S1}v ]
<%)@2-C
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30))#-*%%-<Yo-tt-"$+$()"t+<2-"$>

T-+'0*-+'0*3WS*2-##)"*$)*C+#$-%>

o D)2 B &SSO~ (%*&# *)4*C+ "(<&2+$
J@n-$+" X <($)%6(+24%0-<VorH-"+$()'#

o T-HOHSE,-"$SHHS-<*@>*#$-<*E%+ &+22>*( '$%),&'
C+$0'C+$('+2*-)'+@&2+%>§*522)?*#$&,-"$#*$)*"+C
(".-"$*$0- (Yo #$-<?(#-*<%)'- &Yo-#*2($O("*("#$%&'$()

o [).-*4%)C*)"%-$-*$)*%-<%-#-"$+$() "+2*$)*+ @#$%H
2-+9%"("E*2-.-2#*) "2>*+4$-%*#$&,-"$H*#0) ?*+" &%+
2($0)&$*0-#($+$() " #* (" C+"(<&2+$()"#*)%*,%+?("EH

o SHH-HP-+0%2- -2%)4%2-+9%" ("E*+")%, ("E*$)#S$-<? (#-]
<%)"-, &Y%-#} T+F-*+")&"$*) 4 #$& -"$#*20)* %-+$-,*
,(44-%-"$*<%)'-, &%-#;

182 (#-"#)%>*S2E-@ Yo+ *("#$%&,
BWSHE-a&-""-*+22) 2#*0+"GE*+" *<('$) Yo(+2*
J<2)%+$()*)4*)"$-"$
W-("4)%'-#*+%($0C-$(*20(2-*").-%("E*+2E-@ %
U"4)%'-#*$0-+)"-<$#+2($0("*+2E-@%o+*?0(2-*
C+F("E*$0-*#)2&$()"*+<<-+%*C)%-*+.+(2+@2-
I"#$%&'$()"* (" 2&,-#*%-#-+%'0-,*<-, +E)E(+2*
HE-<#H*+#*2-22%H* 4"+, +"- *C+$0*C),-2
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o BS+S(#S("

+ B$&,-"$H2(S0"2-+9%"("EX,(44('82$(-#* &H("E*$0(#C),-2*)&$<-%64)
<) <YHSS-HE ", *4) 2B CHRYOMOLIMKE*<d\\\_*19($:-26*
1-9%"-9%66*m*/(22-%6*P\J_*

+ BS&,"SHA(S0H0(4$)%>4)4*0(E0*C+E0*+0(-.-C-"$+#)06-#*+24) 4]
@-"-4($*)"*S0-*<)HSSHGIL\, If6*<d\\L_+",*$0-+4)22) B<AXbN;Kf6*
<AL ,-#<($-*<%-$-#$*4+.)%("E*)4*$%+ (SOLPAME*<d\\L_*
9(3:26*P\R_;
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o T-HO-YH 24"$- FS)HS)<HEH("E*S0-(%6- RUo-"$ ("HSYo&' () "+ 2*#-%
$18@))F#

o 7"AGH0-06F2+(C-, *S0+$0-42)82, 4" 9t -+ 0%+ 2E-@ Y+ 8H("E*+']
)$0-9%+*C-$0),*$0+"*$0%)XE0*S0(#+C),-2

I"H$%&S (&Y +()+), (% &S+H)-)" % (I()*(0*S

TO("FQA+(@W0+%-

o 'S W-#-+%6'0

o G )5>)RFCH+HEYo-*FO-HE ) A5+
('$-%.-"$()"D

o S(HEHHSO- -$+(2H) 4+ $-"$(+ 2+ (" -HS(E+]
YA*+*<%)E%+C;
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P; 30))#-*+*$)<(*0+E*7+#* (44( &2$+4)%*>)&Y
#$&,-"$H

J; 3)&2,*SO(H#F(22*@-"-4($*4%)CH) "%-$-*
("#$%&'$()"'D

Q; 14*#)6*0)?D

R; 5-#(E"*36*WE*+" ¥S*2-##)"#+("*#-a&-"-

G-2<RBoE+"(+>)8%*)"%-$-*(,-+#

Your grade

Concept / Skill Concrete way or material to develop understanding
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o HEYWE*& D" -#B(E+$-*>) &N H#S+$-*#$+",+ 90, #*$)*EH
+ R HHQC<S() ™) *H#-a&-" ("EX+" *SHIF "+ 2>H(#;*
UJ<-%(-"-*?($0*>)&%*#$& -"$#*<%).(,-#*C) %-*
("A)%CH$()"*)"*>) &%~ 1 *

o T-+'0-%#*+%-*+8&$()&#*+@)&$*$-+'0("E*#P&,-"$#*?
$0->*0+.-*")$*>-$*2-+90"- *2-22*F") 2"*<%-' &Yo#) %o*
#F(22#;

o G)?-.-9%6*,)*")$*+##&C-*E%+,-*2-.-2*2(#$#*+%0-*$0-|
+H-Y*4)%*>) &Y HS &, "B :

b=y

H
o)

5-@%(-4

o 90+$*0+.-*?-*2-+%"- *$0&#*4+%DDD
* 9999999999999999999999999999
* 9999999999999999999999999999
* 9999999999999999999999999999
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o Q0+$*(#*"--,- *4)%*&#*$)*C+F-*$0-#-*0+"E-#
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T)"(EO$hhh

o W-+*$0-*IUB*/+$0*!"$-%.-"$()"#*&(,-
— QO+$*+96-#)C-*)4*$0-*#$%6+$-E(-#*$0+$*?)%FD
— G)?*2(22%7-*F") 2*$0+$*$0->+2)%FD
— G) "GO HHGYo+$-E(H+", *<%) -, &Y6-#0-2<*>)&H("™*
2)8*24#4D
FC+"'6*B;6* 32+%Q—E’ﬂﬁ“5 6*/+%'06*V;6*B$+%6*s; *W;6+9($:-26*8;* P\
S#é{#$£ E;#?& $(#‘#$% ))EEZ( E*2 gﬁ(}*C-‘&D C+$( HH*W- 4¢<) #- *$)"( "$- % $() "AWTI

E&(-IUBHS-<+%$C-"$")4*U,&'+$()";*
S+2+@288S<HI(-#:- E).1"--1721<,41<V+'§(-E&(, #\%$(GC+$OQ<EQ\QPL\K <4

o TO("F*+@)&$*3WS*("*>)&%*' 2+##%))C*#)C-*C)9
— G)?*>)&*$-+'0*$0-*0+%, *#$&44* (44-%-"$2>D

B+>*P

1(,,2-*B'0)) 2*/+$0*1"#$%&'S()"*
NEYo+,-#*N*$)*M

B-$*&<*+*'+%-4&2*<2+"
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B)C-*@ (% ##$%&EE2-*+$*CH

B)C-*@ (%, #*+%-*E-"(&#-#

TO('F <+(THO+YLy™ i-9H$-" -$++2;

* 90+$*$?)*$0("E##S)),*

Y&SH(HS0-+1%+$('-*
89%(-4D

o QYGHGO-SH (Y)Y

%o-.(#($-%)2,*(-+#D
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C 596,85

| THOHS%& $RY6-*$)*2)%, *<%) @2-CH
D128,k (H&A2Y-<Vo-#-"S+$() " H#

3 DS(ASHHB&,-"SH(H("$-%.-$() #-$S("E#

=#("E*$0-*1UB*1%+'$("-*i&(,-
N-96H$-"6*-$+26*PIK_*
B'%o--"+224$8, " SHS)H(,"S(4>* SO *20) " *("$-%6.-"$()"#
)'HH0)&2,44) &) "<20)2- &C @Y+ *
%+$()"+2'8C@-9@UQ
I"$-96.-"$() " #440)82,*@-*]<2(($2>*$+&E0$*

5-)$-42-+HSL\KC("8$H#*) 428" $4+'$%6-$% (- +2
19%)E%-##*C)" (3)%6*SO)H-*06-"-(.("E*("$-%.-"$() "#++#+2-22++#)
$O)H#-*+B6(HF

G"+E01( | I*7055*&/"+20&
- =0

St #->)8%*(C<2-C-"$+$()"*

2438, BHS)(-"$(4>+$0)#-*20) -,
SO+6*4) &i#*)"*20)2-+"&C@- U+,
C@-9@"Q

1'$-%.15()"H +96-$+&E0S*]<2( (2>

BS6&'SEIH2+2)%,*<%)@2-CH(*HS%&S()"
1696 15" (287, (82U <Y H-"$HS( "
11696 15014 (28, +§"2-HIFHLIC(&S-H4)"* 428"

A% S%(-+2

196)E%-##C)"()%6('E*4)96*S0)#-*06-"(('E*('S-%.
+2-22*+*$0)it-OiF

DS(+$()"+2*#SYo+S-E(-#4)%"SO)-*("('$-%."$()"

T, +>

S+>**CH("$-"+"-
SH#-##C-"$
"4)%C("E*I"#$%&'$()"
X2&-">

[+$0*V+"E&+E-
-Y)+@&2+%>
1%)@2-C*B)2.("E
8%("E("E*($*+22*$)E-$0-%
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B)6*+%-*?-*)"*$0-*%(E0$*$%+}

* 90+$*0+<<-"- *>-#$-%, +>*$0+$*C+$'0-,*$0-*
1UB*+",*993*4(",("E#D
.

@;

TO-%o-*(#*#)*C & 0*("4)*$0+$*($*#--
2%(22%"- Y2+ 0" ($*+22

Q0+$*0+#*@--"+4)&" *$)*0-2<*#$&,-"$#*2({
C+$0*,(44('82%(-#

o T-+0-%Q%-'$-,*?)%F*2($0*E&( - *,(#).-%>
— U]E-")&H#*3)" #8%&$(.(#GFocrexmp_
— Y-06@+2%+",*3)"Uo-$-*106) C<SHEH-, *B) H 42 0m

U2F(#6°PIQ_

o 1%)'"-,&%+2*"#$Y& ')+ e crnescremeicopia_
— UJ<2(($* (U8 Ssirse+25L Kk
— B$%+$-E>H"#$%&IB(N mcar0-wepu_

o PGOhHB() P (SOH+B04B)"S s 2520




Slide 100

Slide 101

Slide 102

90('0%+C-*4(%#$6*
$0-*0('F-"%)%*$0-*-EED

o W-#-+06'0%)8$*)4*3+06'TELR) " *#0) 24+ $0+$*
2-+40)&2,*)$*4) &A*)"*)"-+)%6*$0-")30-%*T0->
E96)2*2($0("*-+'0%)$0-%;

+ G)?-.-966*$0-*#$+96$*$)*$0-(%*%-#-+96'0* 2+
Y <BFBO-"4 <) -, &Yo-#*+ *$0-"+0-F("E*
4)%*)"-<$&+2*F") 22 E-;

+ B)B*20+$*)C-#*4(%H$E*$0-*) "-<$H#*) %6+ $0-*
<9%)'-,&%-#D

T-+'0*$0-*B$-<#H*5-$+(2("E*$0-*2-#

[+SO*+*+54-Ofo (-H¥) 4*H$-<H#H*T-+'0(
S2E)%($0CH#

o QO+$*(#*+"*+2E)%($0CD

* 5)*>)&*$-+0*$0-CH("™*
)86+ 2+##%))CD

© 90-"*+6-*$0->*(C<)%6$+"$*
)%+ ###+%>D
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SUELC-"$#4)9%*+" +E+("H$

- S2E)%($0C(*("H$%&'S()"%--(.-#*@)$0*
+,C)"(HOC-"$*+" *-2-@%+$()"6*)4$-"* @>*$0-1
H#+C49-H-+9'0-%;

TO-*C)H$* 8%%-"$*+HEEC-"$*+E+("#$*+2E)
O+ @—"*$0+$*$0->*2-+ *$)* @2(",*+,0-%-"-*
B)HHS-<?(#-*%8&2-#*2($0)8$*$0) &EOS;

Slide 105
IC<%).("E*)"*+2E)%($0C#

T-+0*$0-*<0%b) -##*)4*$0-*+2E) %($0C
S22)2*#$8.,-"$H*S)*("$-Yo+'$*2($0*$0-*<%) - &
7 .- %tt--*$0+$*$0-*+2E)%($0C*'+"*").-%*4&$&Y
?)%F*$0+$*C+>*+<<-+%*#(C(2+%*$)*$0-*' &Y
#F(22;

o [+F-*$0-*+2E)%($0C*-+#>*$)*%-C-C@-%

— -;*1U/5SB™*W7liglY

.
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W- &'-*/-+"("E2-##*S2E)%($0CH

o B$&,-"$#*2($0*C-C)%>)"-%"#*)4$-"+%-'-(.-*
%-C-,(+$()"™*("*$0-*4)%C*)4*C-C)a@>+#- *
2-+%"("E;*

« &}E /£ u%o0 U Zlo Az} v][
C&2B(<2(+$()"*$+@2-#*#$+%$#*%-C-,(+$()"]
$(C- *a&(:-#4+" *42+#0'+% #;*90(2-*$0(#*C+
@-*C)$(+$B()"+26*($*(#*")$*"--##+9%(2>*
(HS%&'$()"+2;

Algebraic - The student describes, analyzes, and generalizes a wide variety of patterns,
relations, and functions. (MA.D.1.3)

Operations - selects the appropriate operation to solve problems involving addition,
subtraction, muliplication, and division of rational numbers, ratios, proportions, and percents,
including the appropriate application of the algebraic order of operations. (MA.A.3.3)

Ol * v hv }[e (}E %o

R W*p*Q*b*M6

#)2.-44)%*u 1829(<2>*@3* | 5(.(-*@A

S.*Q B&@3$%+$*Q

0&+,%+$(*Ua&+$()"*-]+C<2-
B20%<RT%
Li*S_"3_*bM_"PQ L;*S3
P*X+'$)%#*)4*S3 M_N_BQ
N MNP m M P;*X+'$)%#*$0+$*#&C*$)*8
LPm*EP*m*LP Mp-IROQD
J;*B&C*)%*5(44-%-""-*$)*8 pLP*§P*b*pLOCEB
Prp*LP*b*L\ P*5(.(,-*$0-*4+$)%H#*@>*S
Q;*B@#$($&$-*4)%*8 LPII*b*Q*+P1J
J]P t P]*pLPlEM* J;*B)2.-*4)%*u"qB+",*oP1J
R;*B)2.-*@>*E%)&<# QI*W-200($-*4+'$)%0#
7] tP_*p* QAR NpQ_NP_
"lpQ_"@_ Mike Diamond,
SC math teacher
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3)C<E$-*$0#+C-EC@-WH )", [ G0
“a8+2°50-)-44((-'S B-§&<*$0-1("$-%"-<$
o TOF<+%-"$0-#-#4)C-+"]$ U.+2&+$-"$0-*#2)<-
KE & AZ §[+ Jv §Z % WHSE-%968"™
© W-0-F*$0-44+71#2-% . SHG0 ) SHS) CHER R
. Z--59)FO-FA)RIGHHP-Y

B+C<2-*#$%+$-E(-#

HH'$(4>$0-*.+%6(+@2-# U #20+$5>)8*+06-4#)2.("E*

L -$H&<H-al+B() THF*>)8YoH-24*+ @) &S $0-*<+9
RWE+"(:-*$)*@+2+"- 1 -$*&<*$0-*"&C@-%0tt
S$*-a&+$()"#@-E(" 1(-*,)?"$0-*#(E"

T, * 4% (+@2-H(,-*)4*-a&+2*#(E"

1)$+2%)$0-%*#(,- V(#).-%*$0-H#(E"

> 42&+$-*+" *0-'F*+"#?2-% | -+,*$0-*<%)@2-C

TUH#2-%6%)96%, %+ 2%)%*0-'F
WOb($-*$0-*+"#2-%

| What algorithms can you turn into learning

G-2<I0i- .-+2%>)8%*+2E)%($SOCH*+" *#$%+$

o Z+C-*#)C-+2E)Y0(SOCHSO+G5>)8*8i#-*) %) &2, *&itt-

— W-&'("E*]<%-##()"#

— X+'$)%(+2#

— Q&+ %+$(*-a8+$()"#

— 1%)<-%$(-#

— %+<0("E*#$%+(E0$*2("-#

= V)'ES(.(#)"

— B&@$%+'$()"*?($0*8)%%)?("E
— 5-(CH2#%+" *<2+'-* +2&-
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7$0-%*(,-+#D

o 0+ HEY+S-E(-H#*,)*2-*+2%-+,>*&#-*("*) &%0*
2+##-#D
o S"SYHIEE-#$()"#44)%*"-?%)"-#D
— Wt 54+ 2205($-+ C@-Y0H* (" (-"S(A(*")$+$() *2(SO*<)(S]
<)
— =H-*<%)<)%$() "+ 2*%-+#)"("E*$)*C),-2*+",*#) 2 - QA2
<%)@2-C#*
— 3)"H#S%&'$*+*$+@ 2N A P Or 2&-#*H#+$(#A> ("E*++2("-+%*
-aBAB()" ", ¥) HSV6& BH+HE Yo+ <0*)4*F0-+2("-+) " $0-*
N%,("+$-*<2+"-*

[+$'0*$-+'0("E*S) THH HHS* &+

o UJ<2('($*("#$%&'S() " *+2(E"#*'2-+"2>*2($0*
HHHHC-"$ SHQHHS-<+<9) @2-C*)8"$H#*4) %Y
<)("$#;

* 3)"HSUE'S(.(HS*("HBYO&'()" 2+ #"$)*)8S)C-#
SHI-HFHSR,"SH+") %, ("E*$)"$0-(%* %o +#)"("
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W-,61-22) 26*i%--"*V(E0$

o S22)2#*C-*$)*a&(F2>*
0-F*4)%*&" - Y6#$+",("E
U") &Y%+ E-#4#Q4
$-%C(HC*@>*

&Y+ E("EHHBE, "B )
$+F-*00-#<)"#(@ (2($>*4)%*
& Yo" ("EX) U2+ FH) 4
&" -YH$+" ("E

Grade Based on Your Algorithm

1&2%(<2('+$()"*1%) @2-C*<%)'- &
7 Separate Steps:

L% 4+2-27"+208% U TS96-*$0-*) "QUE($*CE2$(<2(+$()"*<%) -##-#*)C<2-$-*
+'&%+$-2>D

Pi 1 42- 2RENT % G05428 +28%*+22* (44-%-"$*F (" #4)4*C&2$(<2(+$()"™*
+$$-C<$-,D

3% G1L(% @HE/SYSD %% (-4 +##(E"- *$)*$0-*<%)<-%*)2&C"D

QG "11(% @R +#HHB0-*2+#$*+%%>*<+%$*)4*$0-*<%),&'$SD

R¥TI28E%+,*%G" 1S%6-*'+%%(- *"&C@-%#*)C@("-, *?($0*$0-*<%)<-%*)2&C]

N: S28&2&E%.-96T//2-SHS0-("$-%6C-, (+§-+<%), & $#*2("-, *&<*)%%-$2>D

£ T/2+20&H#S0A("+2%+,,($()"*<%) -#4*+9%% (-, ) &$*<%6)<-%62>;
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%+, ("E*<%)'- &%-#

Multi | combo |Carry |Carry |Add Line Add Answer

fact in out carry |upadd | facts
Mike ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
Tarek ¥ X ¥ ¥ ¥ ¥ ¥ X
Miguel ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
Manuel ¥ ¥ X X ¥ ¥ ¥ X
Jose ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
Pam ¥ ¥ ¥ ¥ ¥ X ¥ X
Michele ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
Brandon ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
Stan ¥ ¥ ¥ ¥ ¥ X ¥ X

S"+25:("E*-%6%) %6+ <+$$-0%6"H#2($0("("H$Y

G+.-H$8, " $HH0) ?7*+22+2)%F
5-$-06C (" *20+$HH$-<H*+ Yo" -HHAGD NGO H#-*4
)%%-'$_
5-$-06C ("-*20+$*H$-<H*2-+,*B)*(")%%- $++"#2-04

AGO-H-*+00-4(")%%-'$_

5-G-06C("-*(A(")%%- $HS-<H*+06-*4)22) 7- *@>
)%%6-'$*<0%)"- &Yo-HNFO-H-*+%-*)%6%-'S_

X(+25 Yo+, +<-0b*+ " #2-064 (#5+") 00, ("E*$)*<-%-"
Y%%-'$
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/+ u8Z ]8[+ }Av o0 vPu
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v VULVAS("*SC-%('+"#$& ,-"$#6*(""2&,("E*$0)#-*")9

S,&2$ N+%E) " H*O0('0%,)*>)&*&", -%o#$+"

=5 CC-$%(+2*@ (+96> 244+ %6-*C)H$*) 4$-"*&H#("EX
CF-200%*<+2+,(BTES+2> - M%) #*)&<2("EX)%*+%
-2-'$%)<0(2-#*?(S0Hi%6(E+" *Uo-+E-"$HN&C+,+_6*
YUOE+"):(" Yo+ E-"$HE*)UE+") @) %)" (*+'( #6¥)%*
YHE+")S("0%-+E-"$H#;

U3*<%)E%+C#6*0+.-*@--"*0-2<-,*+'+,-C('+22>*.(H
$&$)%("E6*UB\J&BR2<-'(+2*$-#$("E*
+"CC),+$()"#*$0%)&EO0*R\Q*<2+"#6*+" *)$0-%*
C-+"#*)"-'$- *$)*BUB*4+'$) %#;

B+C<2-*-4("($()"#*4%)C*C+n)%*C+$0
$-1$@))F#H*/(,,2-*B'0))2

1)2>0-,%)"H*S*<)2>0- %) (#*+*$D%--
[(C-"#()"+24)@N-'$6%)%*#) 2(,*H E&.%-6+($0*
HEYod+'-HE*+22- ¥4+ HE*$0+$"+96-<) 2>E) "#;

=<<-%*a&+%$(2-H*$0-*C-,(+"*)4*$0-*&<<-%*
)A*$0-*,+$+ *+2#)*'+22- *$0(%, *a&+%$(2-;
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PR AR (Y 2K+ KO+, <) ("BH¥) B0+ (%'2-6%)9
$0-*2-"E$0*)4*$0+$*#-EC-"$;

3)C<-"#+8()" H*90-"++*"&C@-%6*("*+*<%) @2-CH(#*2
$)*+")$0-%6*"8C @-%6*$O+G+(#*-+#(-%6*$)* +2'82+$-*]
SO-*-+#(-%*'&C@-6*(H*&#- *$)*4(" *$0-*+"#2-%*TO)
SO-*+"H2-90*(#*+ N&HS- *@>*+,, ("E*$)*($Y) U H&@$Y
4%)CHS;

B+C<2-*,-4("($()"#*4%)C*C+n)%*C+$0
$-1$@))F#H*G(E0*B'0))2
S*C)")C(+2*(#*+*"&C@-%66*+* +%(+ @2-6%)%*+*<%
"&C@-%0*+",*)"-*)%*C)%-*.+%(+@2-#;*S"*-|<%-##()]
(")2.("E*$0-%,(.(#) )4+ +%(+ @2-#*(#*")$*+*C)")C(+]

S*<)25")C(+24(#*++C)")C(+2) UH#EC*)4*C) ") C(+2#;

X+$)06("E*+*<)25") C(+25C-+"#+$)*4 (4 (SB&(8&05
4+'$)%- *4)%C;

1)%-*##+C<2-#+4%)C*C+n)%*C+$0*$-1$@)
G(E0*B'0))2

o BU2+9%*82%(<2(+$() HH&* +"*CE2$(<2>*+">*C+$4
RG220 * A DI TO (B +22- 4+ 2+
CE2B(<2(+$()";*90-"+#"+2+0%*CE2B(<2(+$()"* (#*
<-9%4)%C-,6%-+0%-2-C-"$*(#*C&2$(<2(- *@>*$0-*#'+
+ RN CHGY(H(#4)%C;

38C&2+$(.~*4%-a&-">*$+@2-H*T)*,-$-%C("-*+*
<0-"B(2-6*+4'RCE2+G(.4%6-88-" > F+ @2+ @-*
I+ HQCR2+$(-*4%-a&-"">*$+@2-6*$0-*4%-a&-"(-#
+'&C&2+$-,*4)%*-+'0%($-C;
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o SHAP0(SH @)+ HHD) I HS-<F @>HHS-<<Y) -

I"'%-+#-*/+$0*5(+2) E&-***
S22)7*#$&,-"$#*$)*("$-%+'$*4%-a&-"$2>*?($0*$0-*2
C+$-%(+2#*+" *)"-<$#

[),-2%+" *-") &Y+ E-*2-.-2%+<<%)<%(+$-*C+$0*
)H@8E2+%o>*("F2+#H#* (+2)E&-

yr<g
=H#-*N)&Y0"+2H#*$)* HH- 20+ S HS-<H* CEHS* @-*&i-,
P0>*-+'0*HS-<H(HAS+F-"
B-$*&<*))<-%6+$(.-*E%6) &<H (SO HHS-C+(H("$-%o+]
V-$HH$8, -"$H+ Vo-+$-*$0-(96%) 2"42)%, *<%) @ 2-C#

T-+'0*/+$0*+#*+*V+"E&+E-

T]$@))F#

G)?*+%-*$0-*$-]$@)) F#*+%%+"E-,*("*UBD
90+$*,)*>)&*$0("F*0+<<-"#*("*/BD
I"™*GBD

I" HB(E+$-+>)&%*C+$0*$-1$@)) F#*4) %*2+"E4
Y<GHE*, B+ (2H6*+" *<U)"-,&%-#;*9($0*C)%-1
("4)%CHB()"* 2"+ -Y%P(+22>*<2+"*C) %o
-44-$(.-2>;




n "
W+, ("EXV-.-24%) 4% [+$0* T-]$#*("*U
Grade | Textbook Area of Textbook | Directions Word
publisher readability Problems
range readability
range
3 Popular 2-digit addition, 2nd gt 4t — gt
textbook perpendicular
program 1 | lines, lines, angles,
3 Popular and fractions 6th — gih 2nd—gth
textbook
program 2
5 Popular solution and least | 8" — gt 4h—gth
textbook common multiple
program 1 | sojution and least
5 Popular common multiple | 6" — 7t 3d—gth
textbook
program 2 "

Slide 134
[+$0%%-+,("E*)"4&H#()"* ("*/B

6" grade Dircctions | Word Problem | [ 8% grade Directions | Word
readability grade grade readability grade Problem
(variables, level level (coordinate: level grade
e range range plane and range evel
multple and fnction) range
stem and leat

plot)

Popular J010n S Popular 7100 6070
Textbook Textbook

program 1 program 1

Popular S Sign Popular 90-10% 100120
Textbook Textbook

program 2 program 2

Popular Sh17n Sign Popular Thgn 70120
Textbook Textbook

program 3 program 3

Slide 135
[+$0*Yo-+,("E*2- .- 24+ <-Yot (#$*("*GB

Grade Textbook Directions Word Problems
publisher readability range | readability range

Alg Popular Textbook 11— 16t 7th
program 1

Alg Popular Textbook 12— 150 7t _gh
program 2

Alg 2 Popular Textbook 110 — >12th gih_ 11t
program 1

Alg 2 Popular Textbook gih_ 14t 6 101
program 2

Alg 2 Popular Textbook 7t _gh 7t
program 3
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9)%,*1%)@2-C*B)2.("E

B(22>*#$&,-"$*#+C<2-*0-%-

1)%-*#(22("-H##
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Slide 140

Slide 141

BC+06$*+" *#(22>

UJ+C<2-#%)4*%-2- +"$*C+$0*4)%C&

WbVR\pPWAIS_pMWTIEWAIS_pLWIS_wIPQ
SbWT
3bPr%

FoPp*@

W-+,("E*3)C<%-0-"#()"*1#H#&-#*$0+$*
3)""-'$*$)*/+$0*1%) @2-C#*

L, V)2*C)$(+$()+" *2)2%-]<-$+$()"#
P; V+F*)4%2)%,*F")22-,E-
J; 1))%*@+FE%)&" *F")?2- E-
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Slide 144

FFCEME"#4)452)% *<0%) @2-CH

o [Yo-HH-ALKMQ_*4)&" *4-2%)@. ()&t  (44-%o-"-#*
@-$7--"*H$&, " SHI0)*)&2 *+" *)&2 FV$HH)2.-*
2)%,*<%) @2-CH#;*74*$0-*NSO*E%+ -H$&, " $#*20)
+HF- *§)*#)2.-4)C<2-]*2)%, *<%) @2-CHE*KRr*)4*$0-
&2, *Yo-+ *+22*$0-*2)% HE*KPIHF"-2+20+$*$0-*
<06)@2-CH2+#*+H#F("EG*KMIE"-2*$0-+#($&+$()"*#-4
$0-*<06) @2-C6*>-$¥)"2>*INI*)&2,*#)2.-*$0-*<%) @)

B)C-*W-#-+%'B$%+$-E(-#*4)%* A0 @#

o 8-"F)BHV)+(:+6*V) EB*B+0+96#F(6*+", *9("F2-%* LK
2)&" *<(B8-#*$)* @-*8-482* @&S*,(44('82$+$)+
TO->*+24)*4)&" )& +2("EB*))<- %%+ $(.-*<+(%("ES
HE+US("EX2($0%2) 24" ) HSV-HH+<%%) @ 2-CH*$)* @
’?;%$0?0(2-;**90+$*,(,*")$*?)%F*?-%-*+"+2>$('*
)%FHO--$#*+" *)&$2("('E*<%) @2-C#;*

o GESO("H)" LKKI_*4)&" *2-+%" ("E*H$%+$-E(H*$)*
0-2<4824("*, -§-%6C("("E*20+$"- G @-*#)2.-,*("*
2)%,*<%) @2-CH*\G&SO("#)"6*LKKI */+"("(*m*
G&EO-#6*P\L_*[-22>*m*3+%%" (" *\LKKN_*?+06"*+H]
&H("E*"+06%) THIYo+$-E(H;

o [HF-R2)0, 24+ 2244 4) %64 @. () &H*) 'S ()" #

— 2)$- CBO(#4#0) &2, *+")C<+">*#$%+$-E>*("HS%&'$()" %+
$0+"*@-*$0-*4) &#

G-2<190+$*+%-*,(44-%-"$*?+>#*9
$-+'0*$0-#-*?)%,*<%) @2-C#D
L; TOCH<H0)244$0+$5>)840+.*$%6+.-2-,*Q¥)8$%)4*]
C(2-#)"*>)&Y*$Y% (<) &Y Ao (-" *$-224+>) &*$0+
JIR¥)4*$0-*2+>*$0-%-;*S%6-*>)&*JIR*$0-%-D*B0) 71
)%*20>*")S*8H#("EX +@HS%o+$)$+$()"

P; TO-*$-C<-0b+$&%-*2+#*Q¥,-EVb--#*@-2)7*-%6);*
W--"$256*$0-+$-C<-06+$&Y6-*V)#-*&<*R* -EVo--#*
(#*$0-*$-C<-Uo+ $EYo-*H#*($*06-2+$-#*$)*:-06)*") 2D
&<*B0-*-a8&+B()" AP _*UJ<2+(">) &% Yo-+H) " ("E *+"
B)2.-*$0-*<%)@2-C;
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Slide 146
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B(C(2+%($(-#*$)*$-+0("E*)C<%-0-"#()"*)4*
+ *C+$0*?)%,*<%) @2-C#

S"™+<<Y0)+'0%4)&" -, *("*)SE+"(-+$()"*)4*("4) % C+$()"
SH- FE)*&" Yo+ ¥ 20+ (#)" &Y% ("EX("+$0-*
<HHHE*@-4)Yo-*+"#2-Y0("E* AR #$() #

Z-- 8)%*("$-Yo+'$() "4+ 2($0*("4) % C+$() "+ ("+C&2$(<24
4)%C+$#

U]$%+"-)&#*("4)%C+$()"

5-1),("E*?)%. #*(#*(C<)%$+"$*$)*$0-*&" -%#S$+" ("E*)4
$0-*<%)@2-C

. v (JE §Z % <+ P &} ~}u o0]A

.

S<<%)+'0("E*9)%,*1%) @2-C#

o [)"$+E&-*"KKP_
— U]<2(($*C),-2("E*)4*")E"($(.-*+",*C-$+)E"($(.-*
#$%+$-E(-#

—B$-<#
o W- *4) %" -OHS+", ('E
o T4k <OY+H-*("*>) &) 2"42) % #
o Y(#H&H2(:-+*<($&%-*)%*,(+E%+C
+ G><)BO-H(-++<2+"§)*#)2.-4$0-*<%) @2-C
o UHS(CH$-*)%6+<%-,($*$0-*+"#?-%
* 3)C<&$-*)%*,)*$0-*+%($0C-$('
+ 30-F*$)*C+F-*#8%-*-.-%6>$0("EX(#*)%%-'$

B)2.-*1$t 9)%,*1%) @2-C#

G(E02>*-44-'$(.-+C-$+)E"($(.-*<%) -##*$)*
#)2.("E*?)%,*<%) @ 2-CH*+%n)%(-*/)"$+E& |
G(E02>*#$%& $6%-,
=H-H#+C),-2("E*2($O*$O("F*+2) & #+$)*-]<2+("*
$O-*<96) -#+" *("(S(+$-H$&, "$*$O("F*+2) &,
DHS(%-("4)%'-C-"$* @&(2$*2($0("*4)%*
C)B(+$()"*N<-%4)%CH"*4-- @+F_
W1¥BU33

.
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TO-*B$-<#+$)*B) D%

Wt M) 06&" -06HS+" ("E_
1+%+<0V%+H->)&9%6*)2"*2) %, #_
Y (#&+2 (- +*<('$&%6-*)%o*+*,(+E%+C_
G><)$0-#(- <2+ $) )2 -*$0-*<%) @2-C_
UHS(C+$-<%-, ('$*$0-*+"4#2-% _
3)C<&$-*",)*$0-*+96($0C-$(_
30-"F*CH+F-*#8%-*-.-%>$0("E*(#*%(E0$_
1)'$+E&-6*P\K

Z % % pe o
%

AN GU elU Z
)&S("- ¢

B'0-C+ @+#-,*#$%+$- Is(s#8o+

o Y+9>*B(:-*)4*EY)&<H#*&"F")?"H*

— 1"%£0))26*$0-%-*+96-*LP*+2'8.2+$)%6#* 4)%*PQH$&, " $H#*$) #0+%-*
H#9&,-"$H*2(22*H0+%-*-+'0*'+2'&2+3)%D

+ 90)2-*&"F")?"H*

— B @-22-4+90"- XIVA)Y6*-+0% 4> G0+ $H0-*2)06F-, *+$*$(]
'0&96'0%8)%-1*BO-*2)06F -, *4)%6*R* +>#;*G) 2*C&'0*C)"->*,
#0-+-+9%"D

o W-4-%-"$*&"F") ?"*)C<+%- *(#*<+%$*)4*%-4- %+ Yt *
+F O $HY0R ™ ("E O Yot M* 2+ < BO- Yot "L IPHHECH
<V Y G) PHCHS 2+ <, (V+EYHU6&"D

B'0-C+ @+#-,*#$%+$-E(-#*

N G0-42) U PRS-, Yot H) S+E&_

é Y+%>*B(:-*)4*E%)&<#*&"F")?"H*
f 1"*4#0))26*$0-%-*+%-*LP*'+2'&2+$)%0##*4) %*PQ*#$&, -"$#*$) *#0+%-;¥
CH'>HIS&, " $H*2(22*#0+%-*-+'0%'+2 &2+8)%D
$90)2-*&"F")?"H*
fH+@-22-*-+9"- *xI\*4)%*-+'0* +>*$0+$*#0-*?) %)
+$*$0-*'0&%0'0*#$)%-;*B0-*?)%F-,*4)%*R*, +>#;*{
C&'0*C)"->*,(,*#0-*-+%"D
S W—4-%-"$*&"F")?"“‘)C<+%-,*(#*<+%$*)4*%-4-%-"$_H
V+&Yo+* HED+?2-"$*%&™ ("E PO +%+"*M*2+<#;*BO-*%o+"*LIP*
CH">*2+<#*+#*V+8&%0+;*G) 2*C+">*2+<#* (,*V+&%+*%&"'D




Slide 151

Slide 152

Slide 153

30+"E-*196)@2-C¥ sz

3)C<H%-*<%6) @2-CHoce.

V-+9%"("E*B$Y%+$-E(-#

WI5U

— W-+,*$0-*<%6) @2-C*)%%-'$2>

— L-"$(4>*$0-*06-2-.+"$*("4) % C+$()"

— 5-$-06C("-*$0-*)<-00+$()" #*+",*&" ($*4) %*-]<Yo-##("E*$0-

+'#?-%

— U"$-%*$0-*")%%-'$*"&C @-%ot*+",*'+2'&2+$-*$0-"*'0-'"F
WS1g* M, +<$-,_

— W-+,*$0-*<%)@2-C

— SHF*20+$*$0-4<)("$H(HH+" 20+ S (" - *B)*+"H#?-%

— 1&BFGO-*(, -+ ("*>)8%6%) 2"*?) Yo, A<+ Yot <OYorHHH-*) <+

— Q&-HS()"*>) &Y + HP-%*+" *$0-*-a&+$()"
B--*+,,($()"+2*2-+%"("E*#$%+$-E(-#

~ 038<HI)-nC&:-,&I2-+%"('E$))2@)]
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[9B*'0+%$#
[9°Z_B
What we What we What we Strategy to
know want to do not solve the
know know problem

G-2<I@)?*C(E0$*>)&*$-+0*$0-#-*

<%)@2-C#D

L; TO-*C+<*#0)?#*$0+$*>)&*0+.-*$%0+.-2-,*Q*)&$*)4*}
C(2-#*)"*>)&%*$%(<;*&%*4%(-",*$-22#*>)&*$0+$
JIR*)4*$0-*?+>*$0-%-;*S%-*>)&*JIR*$0-%-D*B0) 24
V20> GG EX+ @HEYH S+ S()"

P; TO-*$-C<-0b+$&%-*2+#*Q¥,-EVb--#*@-2)7*-%6);*
W--"$256*$0-+$-C<-06+$&Y6-*V)#-*&<*R* -EVo--#*
(#*$0-*$-C<-Uo+ $EYo-*H#*($*06-2+$-#*$)*:-06)*") 2D
&<*B0-*-a8&+B()" AP _*UJ<2+(">) &% Yo-+H) " ("E *+"

B)2.-*$0-*<%)@2-C;
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G-2<("E*B$&,-"$#*?($0*/+$0*V+"E&H

L; =#H-*CH+$0-CH$(H#*2+"E&+E-*]<2(($*2($0("*
("HS%&'S()"

P; 5-.-2)<*?)%,*<%6)@2-CH&"-##* @>*#-$$("E*&<*
*Spu vSe[ %% E} Z ¢ 8§} *}o0A]VvP

J; 1"%-+#-*("$-%+'S()"#+" *,(+2)E&-

Q; 822)’7*#$& -"$*%-+$()"#*)4*.) +@*+4$-%*("$-%+'$

R; 1")%<)%+$-*?)%,*<%)@2-C#*$0%)&E0)é ( ‘« e
%+$O %*$0+"*+,,- *$)*$0-+-", 1 1

I‘ 11

5(.(#()"*)4*X%+'$()"#
o QUSH(HH($SO+$*20-"4>)&*, (.(,-*4%+$()"#6*$0 ]

Dok (52 +UHE-YoD* S 2H) 620>, ))& ("%
C&2$(<2>D

* Ay ((-*@>M b1, B,

PIJIqL_ p— NIJ p— Nl.] p— NIJ
UgQ,_ e u,

Ul<2('($*V+"E&+E-*&#-,*$)*<%-<+%-*4)%
<%) @ 2'G#?!s-"A%)C'I(ZZ-%*m*/-%'-%G'LKKL7

e N*E%)&<#*)4
Q4% [FIH<<2-#

gogr'+%#  ggor+<<2-#

. s4$ %*# « E*$O(#*<+$$ 0"6*2-+.~H#)CH@2+" FH )Y 458, -
. "4)%c+$() *$)*#)2 -6*4)22)7-*@>*
]$%+ &#*( 4) 7GR, $H40) PXC+H#S-Uo>6+0+.+$0-C*
P9($-+$0-(%6%) 2"2)%,*<%) @2-CH#;
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UJ<2(($2>*$-+0*F->*2)0% #+4)%*)<-%+$

Addition | Subtraction | Multiplication | Division | Equals to | Operation
Equation

plus take away | of per is ___than

addition | difference into was

and less group How many

together

more

greater

[+F-*C+$0-C+$(‘#*.)'+@&2+%>*%-2-.+"$

o 7"*C-$0),*(#*$0-*[->?)%,*+<<%)+'0

o GHE*@--"*&#- *$)H#&"-##48&22>*$-+'0H
— X)%-(E"*2+"E&+E-*.)'+@&2+%>*"C&2$('&2$&%+2*+'$(.(4
— BI(-"$(4(*$-%CH*
— U"E2(#0%)+@8&2+%>
— 19)<2-4+" 2$0-(%*+")C<2(#0C-"$#

o 90-"*#$&,-"$H*+%-*-]<2(($2>*$+&EO0$*C+$0*.) +@&
S AFLVC(HF +>6%) + @ &2+ %> &, - Yot S+ (E X+ K
?)%,*<%) @ 2-CH#*(C<%op+*-06#6*P\f _;

[>?)%,*S<<%)+'0
1"$-9%0'-<P¥)&" #*2(FY"$-%#-'$()"_

1*%-""7*%M *1*%"%'2&*X%7.13*%01%
#.1F"7T*%7 10##*# %" &%"?2# (acpted rom

10 Riccomini, 2006)
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1-96<-",('&2+%6*"<&%6<2-* ('$()"+%6>

Riccomini, 2006
i
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1+%+22-2*V("-#*1+(%*)4*U2.

Riccomini, 200§
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WH>*A0& " *+2+>

Riccomipi, 2006,
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Y*(MOL/%;*+,0/

St *G)H#5%-"ES0-"$0-4) " $() @ -F P-4+ 2*

?)%,*+" X(SHrH) (+8- ("4 %C+S()";

TO%--*2+>HG)*<&SH("4) % C+()"*("$)*+*C)%-*C-+"("EAEY

+5C-C) %+ @2-*4)% CHW-) " #$%& $(-~U2+@)%+$()"4

L; [->2)%,“C-$0), ") &HS(*%6-) " #S%&'S() H2&E %
#252"B10.&/28E%SH(MOL/#6

P; B>C@)2(*W-)"#$%& SQH@#SYo+'S*("4)%6C+$() " *(#*
1*708#+1.7+*/%2&+0%" %6#(54027%-27+.1*

3 1('$)%(+2%)%*C(C-$(*%-)"#S% BFHS)*
1%5*54*19%F"52'2"1%601%708&71*+*%28&6015"+20&

. 1)250-,%)"

* 5(+C-$-%

. 3)-44((-"$

o UJ<%b-##()"*M 4+, (44-%-"$*$0+"*+"*-a8+$()"_
* 5(H$%(@&$(-*1%)<-%S$>

o Q0+$* ) +@&2+U6>* 0+ @--"* (44(&2$+4) %]

G-2<h*B0) P*+*2+>*§)*0-2<+#$&,-"
2-+96"%)"-*$0-#-*$-0C

HP&,-"SHD =+ (44-%-"$*$-U6CH(4*"-- -.;

$%©099099ggg T HEHAF- _

picture

Ulk2+ 430"




Slide 169

Slide 170

Slide 171

$%Q90999ggg*  EHEH

picture

UJ<2+"+$()"*¢

To%(<2-*U"$%>*S)&%"+2

Word In my own words Picture

circumference the length around .
an object

X6) Q2B ($:-24N(Qb-.(-2_i*W-+,+@(2($>*)4*C(,, 2-*2-.-2*$-1$@))F#;

i%+CC+$('+2*+<<%)+'0

Who or what is involved
in the action

Math vocabulary used

Paraphrase the
question / problem

Write equation to obtain
solution

Explain equation
reasoning

Explain solution
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i%+CC+$('+2*+<<%)+'0

Who or what is involved
in the action

Math vocabulary used

Paraphrase the
question / problem

Write equation to obtain
solution

Explain equation
reasoning

Explain solution

3)C@("-*V($-%+>*+" */+$0

o 1")%6<)%+$-+2)%, *<%) @ 2-CH*$0%) &E0) &S+
2-HH) o+ S-S0+ 5+, - *F)*FO-+-",

o T<HCHBY8'S() <P (SOHSHS-C-"$H*)4*0-2- +"]
+ ¥2)06,*<%) @2-CH#

o BH<2+>%)'+@&2+%6>*$0%)&E0*?)%, *7+22#

o Wt 5H8) 0o (H5("H 2+ SO+ $4(".)2.-*$0-*C+$0
Y65 @-+("$-Y0<Y6-- )06+ + +<8-, K B)H(") 2.+
$0-8Y6%-"$*C+GO*#F(22;

V($-%+$&%-*3)""-'$()"
o 90+$*2($-Yo+$EI6-+)&2, * @&l *("H#-')" +%6>*(
— @'(&78&;-DSE"-,(,+&$./$F&T.(,+&D$G)&$HS&.-"$1)54
I @>*S,2-%*\LKfP_
— J3B&;A3/78@>*82&C-*"LKM\_
— @$2.(8$K.(8*.(,4-$""FD>*B&YL"# LKIR_

— G)&SLO(*.(&$!""$" ASF3*#&; SESMIDET-24->*m*[("B
AKKP_

— K.()$N3;-& @>*B'(-#:F+*m*BC($0*"LKKR_
— T'HO% #*=%"+"#H#X%5"-#X%#-01+#%-"EX#X%7"1
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=H('E*B<+§(+2*B-"#-"$)"$-+'0%Y)'4

.

1"6%).-966*&.",-%66*"-|$*$)6*@-#(,-6*) &$6*%(EQ:
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