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Total number Caramels Pennies
(Caramelsx2)

Dimes
(Caramels+1)

M&Ms 
(Dimesx3)

11 1 2 2 6

18 2 4 3 9

25 3 6 4 12
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(Witzel & Allsopp, 2007 in Mathematics Teaching in the Middle School)

Use transparent manipulative 
objects on an overhead 
projector

Apply magnetic adhesive to a 
teacher set of manipulative 
objects to use on magnetic 
white boards

Develop large posterboard 
renditions of the 
manipulative objects to use 
on table tops or wall

Use an elevated table with an 
angled stand (e.g. chart paper 
stand) that can support 
manipulatives securely

Move students with visual and 
attention problems closer to 
you as you model

Provide students with their own 
sets of manipulatives to use 
at their desks
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He stated that FCAT 
scores increased and 
number sense jumped 
levels to proficient after 
one year. This was new for 
this population.
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î-%#$-"6*-$*+26*P\\K_*

L; B'%--"*+22*#$&,-"$#*$)*(,-"$(4>*$0)#-*?0)*"--,*("$-%.-"$()"#
P; !"$-%.-"$()"#*#0)&2,*4)'&#*)"*?0)2-*"&C@-%#*^[OR_*+",*

%+$()"+2*"&C@-%#*^QOM_
J; !"$-%.-"$()"#*#0)&2,*@-*-]<2('($2>*$+&E0$*
Q; T-+'0*#$%&'$&%-*$)*?)%,*<%)@2-C#
R; !"'2&,-*.(#&+2*%-<%-#-"$+$()"#
N; 5-.)$-*2-+#$*L\*C("&$-#*)"*42&-"$*4+'$*%-$%(-.+2
f; 1%)E%-##*C)"($)%*$0)#-*%-'-(.("E*("$-%.-"$()"#*+#*?-22*+#*

$0)#-*+$O%(#F
M; /)$(.+$-*#$&,-"$#*("*("$-%.-"$()"*#-$$("E#

© Witzel, 2010 94  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 95 S##-##*>)&%*(C<2-C-"$+$()"*
^@+#-,*)"*i-%#$-"6*-$*+26*P\\K_*

G"+*E01( I*7055*&/"+20& J*# K0 L0M

7.-%+22<2+"*
S##-##C-"$

B'%--"("E*+22*#$&,-"$#*$)*(,-"$(4>*$0)#-*?0)*"--,
("$-%.-"$()"#

!"$-%.-"$()"
')"$-"$*

!"$-%.-"$()"# $0+$*4)'&#*)"*?0)2-*"&C@-%#*^[OR_*+",*
%+$()"+2*"&C@-%#*^QOM_

!"$-%.-"$()"
("#$%&'$()"

!"$-%.-"$()"# +%-*$+&E0$*-]<2('($2>

!"$-%.-"$()"*
')"$-"$

B$%&'$&%+2*?)%,*<%)@2-C*("#$%&'$()"

!"$-%.-"$()"*
("#$%&'$()"*

!"$-%.-"$()"# ("'2&,-*.(#&+2*%-<%-#-"$+$()"#

!"$-%.-"$()"*
')"$-"$

!"$-%.-"$()"# ("'2&,-*+$*2-+#$*L\*C("&$-#*)"*42&-"$*
4+'$*%-$%(-.+2

S##-##C-"$ 1%)E%-##*C)"($)%("E*4)%*$0)#-*%-'-(.("E*("$-%.-"$()"#*
+#?-22*+#*$0)#-*+$O%(#F

!"$-%.-"$()"
("#$%&'$()"

/)$(.+$()"+2*#$%+$-E(-#*4)%*$0)#-*("*("$-%.-"$()"#

© Witzel, 2010 95  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 96 
T),+>

5+>*L*C+("$-"+"'-
S##-##C-"$
!"4)%C("E*!"#$%&'$()"
X2&-"'>
/+$0*V+"E&+E-

Y)'+@&2+%>

1%)@2-C*B)2.("E
8%("E("E*($*+22*$)E-$0-%

96© Witzel, 2010  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 97 
B)6*+%-*?-*)"*$0-*%(E0$*$%+'FD

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

+;

@;

';

© Witzel, 2010 97  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 98 T0-%-*(#*#)*C&'0*("4)*$0+$*($*#--C#*
?-*?(22*"-.-%*2-+%"*($*+22

© Witzel, 2010 98  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 99 90+$*0+#*@--"*4)&",*$)*0-2<*#$&,-"$#*?($0*
C+$0*,(44('&2$(-#

T-+'0-%O,(%-'$-,*?)%F*?($0*E&(,-,*,(#').-%>
U])E-")&#*3)"#$%&'$(.(#C*^/)#0C+"6*LKMP_

Y-%@+2*+",*3)"'%-$-*1%)C<$#*&#-,*$)*#'+44)2,^[%++>-"))%,*m*
U2F("#6*P\\Q_

1%)'-,&%+2*!"#$%&'$()"^8%>+"$6*G+%$C+"6*m*[(C6*P\\J_

U]<2('($*("#$%&'$()"^/-%'-%*-$*+26*LKKQ_

B$%+$-E>*!"#$%&'$()"^/+''("(*m*G&E0-#6*P\\\_

!"$-%+'$()"#*?($0*/+$0*3)"$-"$̂G+$4(-2,*-$*+2;6*P\\J_

© Witzel, 2010 99  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 100 90('0*'+C-*4(%#$6*
$0-*'0('F-"*)%*$0-*-EED

W-#-+%'0*)&$*)4*3+%"-E(-O/-22)"*#0)?#*$0+$*
?-*#0)&2,*")$*4)'&#*)"*)"-*)%*$0-*)$0-%;*T0->*
E%)?*?($0("*-+'0*)$0-%;
G)?-.-%6*$0-*#$+%$*$)*$0-(%*%-#-+%'0*?+#*
')"'-<$*$0-"*<%)'-,&%-#*+",*$0-"*'0-'F("E*
4)%*')"'-<$&+2*F")?2-,E-;

B)6*?0+$*')C-#*4(%#$6*$0-*')"'-<$#*)%*$0-*
<%)'-,&%-#D

© Witzel, 2010 100  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 101 
T-+'0*$0-*B$-<#H*5-$+(2("E*$0-*2-##)"

101© Witzel, 2010  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 102 /+$0*+#*+*#-%(-#*)4*#$-<#H*T-+'0("E*
S2E)%($0C#

90+$*(#*+"*+2E)%($0CD

5)*>)&*$-+'0*$0-C*("*
>)&%*'2+##%))CD

90-"*+%-*$0->*(C<)%$+"$*
)%*"-'-##+%>D

© Witzel, 2010 102  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 103 
G)?*,)*?-*$-22*30(<*4%)C*5+2-D

© Witzel, 2010 103  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 104 
S%E&C-"$#*4)%*+",*+E+("#$

S2E)%($0C('*("#$%&'$()"*%-'-(.-#*@)$0*
+,C)"(#0C-"$*+",*'-2-@%+$()"6*)4$-"*@>*$0-*
#+C-*%-#-+%'0-%;
T0-*C)#$*'&%%-"$*+%E&C-"$*+E+("#$*+2E)%($0C#*
0+.-*@--"*$0+$*$0->*2-+,*$)*@2(",*+,0-%-"'-*
$)*#$-<?(#-*%&2-#*?($0)&$*$0)&E0$;

© Witzel, 2010 104  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

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

T-+'0*$0-*<%)'-##*)4*$0-*+2E)%($0C
S22)?*#$&,-"$#*$)*("$-%+'$*?($0*$0-*<%)'-,&%-#
7.-%#--*$0+$*$0-*+2E)%($0C*'+"*').-%*4&$&%-*
?)%F*$0+$*C+>*+<<-+%*#(C(2+%*$)*$0-*'&%%-"$*
#F(22;
/+F-*$0-*+2E)%($0C*-+#>*$)*%-C-C@-%

-];*1U/5SB`*W7li8!Y

© Witzel, 2010 105  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 106 
W-,&'-*/-+"("E2-##*S2E)%($0C#

B$&,-"$#*?($0*C-C)%>*')"'-%"#*)4$-"*%-'-(.-*
%-C-,(+$()"*("*$0-*4)%C*)4*C-C)%>O@+#-,*
2-+%"("E;*
�&�}�Œ�����Æ���u�‰�o���U���������Z�]�o�����Á�Z�}�������v�[�š���o�����Œ�v���š�Z����
C&2$(<2('+$()"*$+@2-#*#$+%$#*%-C-,(+$()"*?($0*
$(C-,*a&(::-#*+",*42+#0'+%,#;*90(2-*$0(#*C+>*
@-*C)$(.+$()"+26*($*(#*")$*"-'-##+%(2>*
("#$%&'$()"+2;

© Witzel, 2010 106  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 107 
���o�µ���•�����v�����h�v���}�[�•���(�}�Œ���‰�Œ�}�������µ�Œ���•

RINu*p*Q*b*M6
#)2.-*4)%*u

G'.*# N&/0#

/&2$(<2>*@>*RIN 5(.(,-*@>*RIN

S,,*Q B&@$%+'$*Q

© Witzel, 2010 107

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, multiplication, and division of rational numbers, ratios, proportions, and percents, 
including the appropriate application of the algebraic order of operations. (MA.A.3.3)
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Mike Diamond, 
SC math teacher
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What algorithms can you turn into learning strategies?
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G rade Based on Your A lgorithm
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Slide 117 /&2$(<2('+$()"*1%)@2-C*<%)'-,&%-#

L;* ;.'+2-'27"+20&%U"7+#=S%-*$0-*)"-O,(E($*C&2$(<2('+$()"*<%)'-##-#*')C<2-$-,*
+''&%+$-2>D

P; ;.'+2-'(2&E%T''%G0542&"+20&#=S%-*+22*,(44-%-"$*F(",#*)4*C&2$(<2('+$()"*
+$$-C<$-,D

J;* G"11(%@H&#2/*D=S%-*'+%%(-#*+##(E"-,*$)*$0-*<%)<-%*')2&C"D

Q;*G"11(%@R.+#2/*D=!#*$0-*2+#$*'+%%>*<+%$*)4*$0-*<%),&'$D

R;*T//2&E%+,*%G"11(=S%-*'+%%(-,*"&C@-%#*')C@("-,*?($0*$0-*<%)<-%*')2&C"D

N; S2&2&E%.-%T//2+20&=S%-*$0-*("$-%C-,(+$-*<%),&'$#*2("-,*&<*')%%-'$2>D

f; T//2+20&=!#*$0-*4("+2*+,,($()"*<%)'-##*'+%%(-,*)&$*<%)<-%2>;
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7 Separate Steps:

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 118 
i%+,("E*<%)'-,&%-#

Multi 
fact

combo Carry 
in

Carry 
out

Add 
carry

Line 
up add

Add 
facts

Answer

Mike �¥ �¥ �¥ �¥ �¥ �¥ �¥ �¥

Tarek �¥ X �¥ �¥ �¥ �¥ �¥ X

Miguel �¥ �¥ �¥ �¥ �¥ �¥ �¥ �¥

Manuel �¥ �¥ X X �¥ �¥ �¥ X

Jose �¥ �¥ �¥ �¥ �¥ �¥ �¥ �¥

Pam �¥ �¥ �¥ �¥ �¥ X �¥ X

Michele �¥ �¥ �¥ �¥ �¥ �¥ �¥ �¥

Brandon �¥ �¥ �¥ �¥ �¥ �¥ �¥ �¥

Stan �¥ �¥ �¥ �¥ �¥ X �¥ X
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S"+2>:("E*-%%)%*<+$$-%"#*?($0("*("#$%&'$()"*

G+.-*#$&,-"$#*#0)?*+22*?)%F
5-$-%C("-*?0+$*#$-<#*+%-*#&''-##4&2*^$0-#-*+%-*
')%%-'$_
5-$-%C("-*?0+$*#$-<#*2-+,*$)*("')%%-'$*+"#?-%*
^$0-#-*+%-*("')%%-'$_
5-$-%C("-*(4*("')%%-'$*#$-<#*+%-*4)22)?-,*@>*
')%%-'$*<%)'-,&%-#*^$0-#-*+%-*')%%-'$_
X("+2*E%+,-*<-%*+"#?-%*(#*+'')%,("E*$)*<-%'-"$*
')%%-'$

© Witzel, 2010 119  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 120 

© Witzel, 2010 120  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 121 G-2<h*1+%$L*B)2.-*$0-#-*U%%)%#
B$&,-"$*SH

LIP ]*JIQb*NIQb*JIP
PIN]*LI J b*QINb*PI J

PI J ]*QIRb*LP\I LRb*MIL
gggggggggggggggggggggggggggggggggggggggggggggggggggggggggg

B$&,-"$*8H*
LL RQ JP
]Q ]N ]R
QQ QPQ P\\
gggggggggggggggggggggggggggggggggggggggggggggggggggggggggg

B$&,-"$*3H
u*p*Q*b*LP6*u*b*M`***Pu*p*J*b*P6*u*b*OL` Jl* �t Q*b*f6*l*b*LL
gggggggggggggggggggggggggggggggggggggggggggggggggggggggggg

S'$(.($>*H*3%-+$-*#$-<*@>*#$-<*<%)'-,&%-#*)"*0)?*$)*%-$-+'0*B$&,-"$*8;*U(E0$*#$-<#*C+>*
")$*@-*"-'-##+%>;
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G-2<h*1+%$*P*W-$-+'0+'')%,("E2>

S'$(.($>H*3%-+$-*#$-<*@>*#$-<*<%)'-,&%-#*)"*0)?*$)*%-$-+'0
B$&,-"$*8;*U(E0$*#$-<#*C+>*")$*@-*"-'-##+%>;

L;
P;
J;
Q;
R;
N;
f;
M;
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12+"*@-4)%-*>)&*$-+'0
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�/�•���u���š�Z���]�š�[�•���}�Á�v���o���v�P�µ���P�������v�����]�(��
#)6*?0+$*,)-#*$0+$*C-+"*$)*)&%*

("#$%&'$()"
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S,&2$*n+%E)"H*90('0*,)*>)&*&",-%#$+",D

L; ="#>CC-$%('+2*@(+%>2#*+%-*C)#$*)4$-"*&#("E*$0-*
"('F-2O)%*<+2+,(&CO'+$+2>:-,*'%)##*')&<2("E*)%*+%>2*
-2-'$%)<0(2-#*?($0*i%(E+",*%-+E-"$#*^[&C+,+_6*
)%E+"):("'*%-+E-"$#6*)%E+")@)%)"('*+'(,#6*)%*
)%E+")$("*%-+E-"$#;

P; VU1*V+$("*SC-%('+"*#$&,-"$#6*("'2&,("E*$0)#-*")$*("*
U3*<%)E%+C#6*0+.-*@--"*0-2<-,*+'+,-C('+22>*.(+*
$&$)%("E6*UBV*<&22O)&$6*#<-'(+2*$-#$("E*
+'')CC),+$()"#*$0%)&E0*R\Q*<2+"#6*+",*)$0-%*
C-+"#*')""-'$-,*$)*BUB*4+'$)%#;
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Slide 126 B+C<2-*,-4("($()"#*4%)C*C+n)%*C+$0*
$-]$@))F#H*/(,,2-*B'0))2

1)2>0-,%)"H*S*<)2>0-,%)"*(#*+*$0%--O
,(C-"#()"+2*)@n-'$6*)%*#)2(,*4(E&%-6*?($0*42+$*
#&%4+'-#6*'+22-,*4+'-#6*$0+$*+%-*<)2>E)"#;

=<<-%*a&+%$(2-H*$0-*C-,(+"*)4*$0-*&<<-%*0+24*
)4*$0-*,+$+`*+2#)*'+22-,*$0(%,*a&+%$(2-;
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Slide 127 /)%-*#+C<2-*,-4("($()"#*4%)C*C+n)%*C+$0*
$-]$@))F#H*/(,,2-*B'0))2

5(+C-$-%*(#*+*2("-*#-EC-"$*$0+$*<+##-#*$0%)&E0*$0-*
'-"$-%*)4*+*'(%'2-*+",*0+#*-",<)("$#*)"*$0-*'(%'2-6*)%*
$0-*2-"E$0*)4*$0+$*#-EC-"$;

3)C<-"#+$()"H*90-"*+*"&C@-%*("*+*<%)@2-C*(#*'2)#-*
$)*+")$0-%*"&C@-%*$0+$*(#*-+#(-%*$)*'+2'&2+$-*?($06*
$0-*-+#(-%*"&C@-%*(#*&#-,*$)*4(",*$0-*+"#?-%;*T0-"*
$0-*+"#?-%*(#*+,n&#$-,*@>*+,,("E*$)*($*)%*#&@$%+'$("E*
4%)C*($;
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Slide 128 B+C<2-*,-4("($()"#*4%)C*C+n)%*C+$0*
$-]$@))F#H*G(E0*B'0))2

S*C)")C(+2*(#*+*"&C@-%6*+*.+%(+@2-6*)%*+*<%),&'$*)4*+*
"&C@-%*+",*)"-*)%*C)%-*.+%(+@2-#;*S"*-]<%-##()"*
(".)2.("E*$0-*,(.(#()"*)4*.+%(+@2-#*(#*")$*+*C)")C(+2;

S*<)2>")C(+2*(#*+*C)")C(+2*)%*#&C*)4*C)")C(+2#;

X+'$)%("E*+*<)2>")C(+2*C-+"#*$)*4(",*($#*4"*B0&(&05
4+'$)%-,*4)%C;
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Slide 129 /)%-*#+C<2-#*4%)C*C+n)%*C+$0*$-]$@))F#H*
G(E0*B'0))2

B'+2+%*/&2$(<2('+$()"H*l)&*'+"*C&2$(<2>*+">*C+$%(]*@>*
+*')"#$+"$*'+22-,*+*#'+2+%;*T0(#*(#*'+22-,*#'+2+%*
C&2$(<2('+$()";*90-"*#'+2+%*C&2$(<2('+$()"*(#*
<-%4)%C-,6*-+'0*-2-C-"$*(#*C&2$(<2(-,*@>*$0-*#'+2+%*
+",*+*"-?*C+$%(]*(#*4)%C-,;

3&C&2+$(.-*4%-a&-"'>*$+@2-H*T)*,-$-%C("-*+*
<-%'-"$(2-6*+*'&C&2+$(.-*4%-a&-"'>*$+@2-*'+"*@-*&#-,;*
!"*+*'&C&2+$(.-*4%-a&-"'>*$+@2-6*$0-*4%-a&-"'(-#*+%-*
+''&C&2+$-,*4)%*-+'0*($-C;
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!"'%-+#-*/+$0*5(+2)E&-***%-<-+$

S22)?*#$&,-"$#*$)*("$-%+'$*4%-a&-"$2>*?($0*$0-*'2+##*
C+$-%(+2#*+",*')"'-<$#
/),-2*+",*-"')&%+E-*2-.-2*+<<%)<%(+$-*C+$0*
.)'+@&2+%>*("*'2+##*,(+2)E&-
=#-*?0($-*@)+%,#*$)*+##-##*#$-<*@>*#$-<*<%)'-##*)4*
')"'-<$
=#-*n)&%"+2#*$)*+##-##*?0+$*#$-<#*C&#$*@-*&#-,*+",*
?0>*-+'0*#$-<*(#*$+F-"
B-$*&<*'))<-%+$(.-*E%)&<#*?($0*#>#$-C+$('*("$-%+'$()"
V-$*#$&,-"$#*'%-+$-*$0-(%*)?"*?)%,*<%)@2-C#
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T-+'0*/+$0*+#*+*V+"E&+E-
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Slide 132 
T-]$@))F#

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

!".-#$(E+$-*>)&%*C+$0*$-]$@))F#*4)%*2+"E&+E-6*
')"'-<$#6*,-$+(2#6*+",*<%)'-,&%-#;*9($0*C)%-*
("4)%C+$()"*?-*'+"*.-%$('+22>*<2+"*C)%-*
-44-'$(.-2>;
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W-+,("E*V-.-2#*)4*/+$0*T-]$#*("*UB

Grade Textbook 
publisher 

Area of Textbook Directions 
readability 
range 

Word 
Problems 
readability 
range 

3 Popular 
textbook 
program 1

2-digit addition,  
perpendicular 
lines, lines, angles, 
and fractions 

2nd -5th 4th 6th

3 Popular 
textbook 
program 2

6th 8th 2nd 6th

5 Popular 
textbook 
program 1

solution and least 
common multiple

solution and least 
common multiple

8th 9th 4th 6th

5 Popular 
textbook 
program 2

6th 7th 3rd 6th
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/+$0*%-+,("E*')"4&#()"*("*/B

6th grade 
readability
(variables, 
expression,
least common 
multiple and 
stem and leaf 
plot )

Directions 
grade 
level 
range

Word Problem 
grade 
level 
range

Popular
Textbook
program 1

4th-10th 5th-7th

Popular
Textbook
program 2

5th-11th 5th-9th

Popular
Textbook
program 3

5th-17th 5th-6th

8th grade 
readability 
(coordinate 
plane and 
function)

Directions 
grade 
level 
range

Word 
Problem 
grade 
level 
range

Popular
Textbook
program 1

7th-10th 6th-7th

Popular
Textbook
program 2

9th-10th 10th-12th

Popular
Textbook
program 3

7th-9th 7th-12th
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/+$0*%-+,("E*2-.-2#*<-%#(#$*("*GB
Grade Textbook 

publisher 
Directions 
readability range 

Word Problems 
readability range 

Alg Popular Textbook
program 1

11th 16th 7th

Alg Popular Textbook
program 2

12th 15th 7th 8th

Alg 2 Popular Textbook
program 1

11th >12th 9th 11th

Alg 2 Popular Textbook
program 2

9th 14th 6th 10th

Alg 2 Popular Textbook
program 3

7th 8th 7th
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9)%,*1%)@2-C*B)2.("E
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B(22>*#$&,-"$*#+C<2-*0-%-
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/)%-*#(22("-##
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BC+%$*+",*#(22>
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U]+C<2-#*)4*%-2-.+"$*C+$0*4)%C&2+#

W*b*vR\pP\\\^3IS_pM\\\^TIS_OL\\\\^!IS_pL\\^lIS_wIPQ

5bWT

3bP %

3Pb*+Pp*@P
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Slide 141 W-+,("E*3)C<%-0-"#()"*!##&-#*$0+$*
3)""-'$*$)*/+$0*1%)@2-C#*

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

[%-##-*^LKMQ_*4)&",*4-?*)@.()&#*,(44-%-"'-#*
@-$?--"*#$&,-"$#*?0)*')&2,*+",*')&2,*")$*#)2.-*
?)%,*<%)@2-C#;**74*$0-*N$0*E%+,-*#$&,-"$#*?0)*?-%-*
+#F-,*$)*#)2.-*')C<2-]*?)%,*<%)@2-C#6*KRr*)4*$0-C*
')&2,*%-+,*+22*$0-*?)%,#6*KPr*F"-?*?0+$*$0-*
<%)@2-C*?+#*+#F("E6*KMr*F"-?*$0-*#($&+$()"*#-$*)4*
$0-*<%)@2-C6*>-$*)"2>*JNr*')&2,*#)2.-*$0-*<%)@2-C;*
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Slide 143 B)C-*W-#-+%'0*B$%+$-E(-#*4)%*9)%,*1%)@#

8-"F)6*V)+(:+6*V)"E6*B+'0+%#F(6*+",*9("F2-%*^LKKK_*
4)&",*<('$&%-#*$)*@-*&#-4&2*@&$*,(44('&2$*$)*+'a&(%-;**
T0->*+2#)*4)&",*n)&%"+2("E6*'))<-%+$(.-*<+(%("E6*
#$+%$("E*?($0*2)?*$)*")*#$%-##*<%)@2-C#*$)*@-*
?)%$0?0(2-;**90+$*,(,*")$*?)%F*?-%-*+"+2>$('*
?)%F#0--$#*+",*)&$2("("E*<%)@2-C#;*
G&$'0("#)"*^LKKJ_*4)&",*2-+%"("E*#$%+$-E(-#*$)*@-*
0-2<4&2*("*,-$-%C("("E*?0+$*"--,#*$)*@-*#)2.-,*("*
?)%,*<%)@2-C#*^G&$'0("#)"6*LKKJ`*/+''("(*m*
G&E0-#6*P\\L_;*[-22>*m*3+%"("-*^LKKN_*?+%"*+E+("#$*
&#("E*"+%%)?*#$%+$-E(-#;
/+F-*?)%,*?+22#*4)%*)@.()&#*')""-'$()"#

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

© Witzel, 2010 143  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 144 G-2<h*90+$*+%-*,(44-%-"$*?+>#*$)*
$-+'0*$0-#-*?)%,*<%)@2-C#D

L; T0-*C+<*#0)?#*$0+$*>)&*0+.-*$%+.-2-,*Q*)&$*)4*L\*
C(2-#*)"*>)&%*$%(<;*l)&%*4%(-",*$-22#*>)&*$0+$*>)&*+%-*
JIR*)4*$0-*?+>*$0-%-;*S%-*>)&*JIR*$0-%-D*B0)?*?0>*
)%*?0>*")$*&#("E*+@#$%+'$*")$+$()"

P; T0-*$-C<-%+$&%-*?+#*Q*,-E%--#*@-2)?*:-%);*
W-'-"$2>6*$0-*$-C<-%+$&%-*%)#-*&<*R*,-E%--#;*90+$*
(#*$0-*$-C<-%+$&%-*+#*($*%-2+$-#*$)*:-%)*")?D*^L_*B-$*
&<*$0-*-a&+$()"`*^P_*U]<2+("*>)&%*%-+#)"("E`*+",*^J_*
B)2.-*$0-*<%)@2-C;
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Slide 145 B(C(2+%($(-#*$)*$-+'0("E*')C<%-0-"#()"*)4*$-]$*
+",*C+$0*?)%,*<%)@2-C#

S"*+<<%)+'0*4)&",-,*("*)%E+"(:+$()"*)4*("4)%C+$()"
S*"--,*$)*&",-%#$+",*?0+$*(#*)''&%%("E*("*$0-*
<+##+E-*@-4)%-*+"#?-%("E*4)22)?O&<*a&-#$()"#
Z--,*4)%*("$-%+'$()"#*?($0*("4)%C+$()"*("*C&2$(<2-*
4)%C+$#
U]$%+"-)&#*("4)%C+$()"
5-'),("E*?)%,#*(#*(C<)%$+"$*$)*$0-*&",-%#$+",("E*)4*
$0-*<%)@2-C
�����v���������(�}�Œ���š�Z�����‰���•�•���P�����š�}��� �̂��}�u�������o�]�À���_
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S<<%)+'0("E*9)%,*1%)@2-C#

/)"$+E&-*^LKKP_
U]<2('($*C),-2("E*)4*')E"($(.-*+",*C-$+')E"($(.-*
#$%+$-E(-#
B$-<#

W-+,*4)%*&",-%#$+",("E
1+%+<0%+#-*("*>)&%*)?"*?)%,#
Y(#&+2(:-*+*<('$&%-*)%*,(+E%+C
G><)$0-#(:-*+*<2+"*$)*#)2.-*$0-*<%)@2-C
U#$(C+$-*)%*<%-,('$*$0-*+"#?-%
3)C<&$-*)%*,)*$0-*+%($0C-$('
30-'F*$)*C+F-*#&%-*-.-%>$0("E*(#*')%%-'$
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B)2.-*!$*�t 9)%,*1%)@2-C#

G(E02>*-44-'$(.-*C-$+')E"($(.-*<%)'-##*$)*
#)2.("E*?)%,*<%)@2-C#*^/+%n)%(-*/)"$+E&-_
G(E02>*#$%&'$&%-,
=#-#*C),-2("E*?($0*$0("F*+2)&,#*$)*-]<2+("*
$0-*<%)'-##*+",*("($(+$-*#$&,-"$*$0("F*+2)&,#
1)#($(.-*%-("4)%'-C-"$*@&(2$*?($0("*4)%*
C)$(.+$()"*^<-%4)%C+"'-*4--,@+'F_
W1YOGU33
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Slide 148 
T0-*B$-<#*$)*B)2.-O!$

W-+,*^4)%*&",-%#$+",("E_
1+%+<0%+#-*^>)&%*)?"*?)%,#_
Y(#&+2(:-*^+*<('$&%-*)%*+*,(+E%+C_
G><)$0-#(:-*^+*<2+"*$)*#)2.-*$0-*<%)@2-C_
U#$(C+$-*^<%-,('$*$0-*+"#?-%_
3)C<&$-*^,)*$0-*+%($0C-$('_
30-'F*^C+F-*#&%-*-.-%>$0("E*(#*%(E0$_

/)"$+E&-6*P\\K
�������Z���•�š���‰���µ�•���•�������^�^���Ç�U�����•�l�U�����Z�����l�_��

%)&$("-
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