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Strategies iIn Mathematics

o

athematics is a core academic competency. Mastering basic mathematic skills
(e, knowledge of basic facts, problem snlvmg) is critical fnr successful functioning in
society. We are constantly confronted with problems that involve mathematics skills.
These might range from “Do I have enough money to pay for these three items I want
to purchase?” to “I have to go 30 miles to a meeting that takes place in 30 minutes—
how fast do I have to drive to get there on time?” Mastering the skills and strategies
necessary to solve these problems is critical for functioning effectively in society and in
the workplace (Chesloff & Maier, 2012; Patton, Cronin, Bassett, & Koppel, 1997). Over
the last 10 years, math achievement has steadily increased (National Center for Educa-
tion Statistics, 2011); however, our level of mathematics achievement is still a matter of
national concern, as research suggests that American children have serious deficits in
many areas (Jitendra & Xin, 1997; Xin & Jitendra, 1999).

For the purposes of this chapter, we limit our discussion to three major areas of
mathematics: basic facts, computation procedures, and word-problem solving. Knowl-
edge of basic math facts is a foundational for more advanced operations. Fluency with
mathematics requires students to learn and store basic facts (eg,3+5=8;9x7=63)in
long-term memory, and then to rapidly and accurately recall and apply them. Compu-
tational procedures are also fundamental. Students must master procedures involved
I computations such as long division, place value, and regrouping. They must also
refnember and apply these procedures correctly while simultaneously recalling and
Utilizing basic facts, Finally, students are required to develop and utilize word-problem-
Solving skills. Here students are confronted with word problems that requil.'e them to
1d?ntif}’ important information, conceptualize how to solve the problem, define appro-
g:ri\;(lf €quations, and solve equations. Again, l.<nowledge of basic facts and computa-

Procedures must also be accessed and utilized.

223




FOR STUDENTS WITH LEARNING D'SAB’LIUES

o4 STRATEG
TUDENTS WITH LEARNING DISABILITEs

PROBLEMS FOR
d yscalculia or developmental dyscalculia) a
re

. also terme d
o st that 5-10% of all school-age chi] Pl Serious
a

Gtudies sugge R, ., :
o 8 1 | 7 0, .
type of serious defict mathematics (V4P anich, & Barly o, “Ome

are independent of intelligence in that studer;;sDwith very hig,h IQs may alg, L
disabilities (Butterworth & Relgosa, 2007). may occur in isolation (. Ve magy

. . ’ . . Sy ( e,
difficulties are in math) or in combination with reading disabilities. It jg thc; 4 iy
i u
the problems of students with both M ght tha

D and reading disabilities are due ¢,

; ) o
language deficits that may or may not be accompanied by numerica] deﬁcitzderlyi“g
2007). Uorday

Difficulties experienced by children with MD span all three areas (bag;
and problem solving). Children with MD are eXtremeTf ;
y heteroge.

putation procedures,
neous; however, SOmMe problems commonly occur (Geary, 2003). These inclyq
e:

Math disabilities M
educational problem.

acts, com

cepts underlying mathematical procedur,
d using counting to solve problems es
iate strategies

« Poor understanding of con
o Problems with counting an
o Use of immature or inappropt

o Difficulty with fact retrieval
Difficulty coordinating and monitoring steps in computation

Difficulty in word-problem solving
Working memory deficits

' On the whole, children with LD are only sligh : i
e D e oy £
been demo?:tr;ge(éccémng problems, such as difficulty with co’untin oard, 2000), But
Foer: childr(e eary, Bow.-Thomas, & Yao, 1992; Geary, Hoard &g concepts, haye
et et Coluntin t }?e mfily belleye that nonsequential counting (i, Ha'mson, 1999),
R begfaﬂ llll; a:ter) will result in an incorrect count (Gea;e-, skipping some
understand this princip leewz glcriasp the commutative principle. Stu dry’ 2003). Another
Pisee i stk uld not understand that 8 x 5 is th ents who did not
g of number concepts can inhibit th € same problem as 5 x §

@ use of advanced strategies and

may affect abilit
' y to detect proced
coctinis edural errors
concern because counting serves as an if eary, 2003). Counting problems are
porta s

Oﬁﬁm.ath facts (Geary, Widaman, Lit-
o ;erf cient means of retrieval. MemOfY' =
ormance. Children with LD com+




Strategies in Mo'rhemo'rics

ssociations (Geary et a] 225
1 and/()r assc h y a b 2000)- FOI' example Wlth
mf"m: many will answ?r aa et.next nun}ber after 6. For comple,x prob? prob}em such
o n:’ Jve @ numb'er‘o s l;) r}lS), children with 1p frequently m::;ms (ie, those
that ” They may omit step 3 (e'gl" Rt Tegroup) or have difficulty perfor € procedura]
o110 ,.rreCf se\qu(—mCe P.I‘OCE:’ ural errors in CoOmputation appear to be du mmg steps in
he €O nd coordinating the sequence of problem- € to problems in

erd , . solving steps N
monifC 1), Problems with working memory are common and aglre tﬁoég:ltstsel; & Gins-
O be related

*"'rg',cedural difficulties (Gegry, Hoard, Nugent, & Byrd-Craven 2007)
0 Pre in@ word problems is often extremely difficult fo ’ .
with word-problem solving go well beyond probl

ope
require Mt
Fuchs, 2003). Thus, word problems place a number of demands on children’s cognitive

rocessing. These proble‘mS are exacerbated by the fact that mathematics instruction for
children with LD often. is focused on memorization of facts and computation skills at
he expense of instruction on application of mathematics in problem-solving situations
(Bottge, 1999; Parmar et al., 1994).

PREREQUISITE SKILLS

A list of all the possible prerequisite skills for mathematics would be beyond the scope
of this chapter. There are, however, three major areas of preskills that are extremely
important for successful development of mathematical skills: number sense, basic
mathematics principles, and basic facts rules in mathematics. These prerequisites are
critical to the development of skill with basic facts, computation procedures, and prob-
lem solving. In this section we discuss each preskill.

Number Sense

Number sense is a concept that refers to “a child’s fluidity and flexibility with numbers,
the sense of what numbers mean, and an ability to perform mental mathematics and
look at the world and make comparisons” (Gersten & Chard, 1999, p. 20). Children with
agood number sense have a “feel” for math. They can see patterns in numbers and hfwe
mastered concepts such as greater than, less than, and equal to. Van de Walle (19%) lists

five components of number sense:

3 corresponds to a certain quantity)

1. Well-understood number meanings (€.8., g, a set of 6 objects can

2. Awareness of multiple relationships among nur?lza)ers (
be made with 2 sets of 3 or a set of 4 plus aseto 3 than 2)

3. Recognition of the relative magnitude of numbers (e.g, 9 15 lzrclgci;ng makes the

4. Knowledge of the effects of operations on
number bigger)

5. Knowledge that number

numbers (€.8-

s measure things in the real world
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Basic Mathematics Principles

A number of critical principles are considered foundational for mathematical undey.
standing and apply to many different levels of mathematics. Harniss, Carnine, Silber;
and Dixon (2002) noted the following set of critical principles:

* Place value: The position of a number provides information about the value of the
number.

¢ Expanded notation: Numbers can be reduced to their underlying units (eg, the
number 437 is equal to four 100's plus three 10’s, plus seven 1%s), :
* Commutative property: The order of numbers in an e
result (eg, 8 +7 =7 + 8)

subtraction and division.

quation does not affect the

- This is true for addition and multiplication, but not

S e

* Associative property: The grouping of numbers in an equation can be changed -
without changing the result; for example, (8 +7) + 4 = § + (7 + 4). Again, only
addition and multiplication are associative, R

* Distributive property: Numbers in an equation can be redistributed; fbr example,

7X(B+4)=(7x8)+ (7x4)

* Equivalence: The quantity on one side of the = ;
other.

These principles, whi
across all of basic ma
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Multiplication
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pese are the facts with identical addends (e.g., 4 + 4 or 6 + 6). Stud
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"spldez o These are facts, such as 5 + 4 or 8 + 7, which are close to be;in

, Ned’ s, St Jdents are taught to relate these facts to their doubles. For example gf
Joub f 8 then 5 +4 must be 1 more. So 5 + 4 must equal 9. =4
4+ ‘; 1;e é)’s facts (€89 + 4) follow a pattern. Count backward 1 from the small

. m*m er and put the 1 in front. For example, for 9 + 4 the student would count

backward 1 from 4 to get 3 and put the 1 in front (13). Students are taught to use

105 The 10's facts are all the facts that sum to 10 (e.g. 7 + 3, 6 + 4). A 10 frame

(see Figure 12.2) is used to teach these facts. Student are taught to remember the
10 frame- )

o Near 10’s. The near 10s (e.g, 9 +20r8 + 4) are similar to the near doubles. Stu-
dents are reminded to relate these facts to the appropriate 10’s fact. For example,
f8+2= 10, then 8 + 4 must be 12.

The key 0 this strategy 18 that all fact groups use a similar strategy for retrieval. Note
hat some facts are in more than one family. For example, 5 + 5 would be a double and a
10's fact. The strategy does not cover all addition facts (ie., 7 +58+4,8+58+ 6). This
small group of facts must be taught separately. They can be approached as “10’s plus
extras,” OT simply as extra facts and taught through memorization.

Multiplication

Multiplication facts are another important fact family. Once again, these facts are ame-
nable to an approach that utilizes a chunking strategy. Wood and her colleagues (Wood
& Frank, 2000; Wood, Frank, & Wacker, 1998) have developed and validated an effec-
tive strategy for teaching multiplication facts. The strategy divides the multiplication
facts into six families: 0s, 1s, s, 5's, 9's, and pegwords (see Chapter 14 for more on

7+3=10 6+4=10

X 0 X 0

X 0 X 0

X 0 X 0
RS S

0 0 X 0
| P e T

0 0 0 0
L,..L_-—

e tacles.
FIGURE 12.2. Ten-frame examples. A 10 frame s a container that has 10 separate Fecepre™ .

i i 1 1 10; A2 R
anipulatives are used to illustrate the various combinations that add to |
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COMPUTATION STRATEGIES

.+ LD struggle with computational oo orohla

gents With L . procedures. Solvin ems
yany e .7 or 456 + 895 requires students to remember necessary basfc z:; f?
w to order the steps. This can strain working memory fo; :

5
5uch a Steps, and ho
It, they may forget the order of operation, regroup imprope

necm with LD. Asaresu ‘
develop improper algorithms. A number of strategies are us

en
?all fo1egO . Zver; remember and foll '
lfor helping studen S IRE 0 %:v computat.lonal Rrocedures. Figure
- examples of computation strategies. These strategies typically consist of a m
onic that serves to cue the student to remember and perform steps to correctly solve
e
DIVISION STRATEGY
pivision. Remember Does Mama Sell Biscuits Really?:
Does (Divide)
iama (Multioly)
Sell (Subtract)
giscuits (Bring Down )
Really (Remainder)
___ Divide ___ Divide
s Multiply ik Multiply
___ Subtract __ Subtract
___Bring Down ____ Bring Down
___Remainder ___ Remainder
124 +7 66 + 4
MULTIPLICATION STRATEGY

Multiply. Remember MAMA:
Multiply the 1's column.
Across Do | need to go across to the 10's? ,
Multiply the bottom 1's digit with the top 10's digit.
Add any number that was carried in Step 2. ;i

 Multiply ___ Multiply
___ Across _+ Across g
_ Multiply ___ Multiply i
o __ Add

X 3 5

FIGURE 12.4. Examples of comP*t®
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ent on a long walk. Paul walked?"I'\\ﬂ
(ind Pﬁ:gn‘g miles did Linda walk? tinda walked 3 miles farther than

3 and
|, HOW

| pau

Pictorial

(&

Paul Linda

Schematic

Paul—6 miles I Linda—3 miles |

€ g

Total ?

FIGURE 12.5. Examples of pictorial and schematic diagrams.

¢ Tree diagrams—show diverging or converging paths. They are useful in show-

ing possible numbers of alternatives.
¢ Part-whole—show relationships between parts and the whole. They are useful

for grouping components of a problem together.

AP (T et

Visualize

The visuali 7) is designed to help students learn to create
e visualize strategy (van Garderen, 2007) is g v Ifmemonic 86
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- i if needed.
related. They rearrange the elements in the diagram if n
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hia bought a red rose and a white rose for $26. She paid $11 for the red rose

Part-Whole. Cynt
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Total = 26

o
-

Red = 11 White = ?

FIGURE 12.6. Examples of schematic diagrams.

3. Plan how to solve the problem. Here students determine what operations and ho
many s.tep§ are needed to solve the problem. After makingpthe plan asntuder:t:"
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: formation presented, develop logical plans to s
soleultions" (Mantagis: Warges & Morgan, 2000 ¢, 111(;}‘;8()??;? . Znscti evaluate their
egy that uses explicit mst-ruc'tlon to teach problem-solving Wi .SOLV gl;;fured strat-
series of steps, each of which Incorporates self-instructions and self-monj P feajcures a
sk, check). Students are taught to carefully read problems, Paraphra(;?ttcl)lr;;g g:vlsay,
’ alyze

the information, form a plan, solve the problems, and assess thej :
involves the following steps: 5 their solutions. SOLVE It

problem, decide w
e. The SOLVE IT!

Strategy (Montagye,
al problems, analyze

1. Read fqr understanding. Students are taught to read a problem and ask them-
selves if they u.nderstood the problem. They also remind themselves to check
for understanding as they work the problem.

2 Put‘ the problem in their own words. Students are taught to put the problem in
their own words and to find and underline important information. Students are
taught to ask themselves what the question is and what the problem is asking
for.

3. Draw a picture or diagram. Students are taught to represent the problem in a pic-
ture or diagram, and to check to see if their representation includes the impor-
tant information in the problem.

4. Make a plan to solve the problem. Students identify the steps that will be involved
in solving the problem and the operations (e.g., addition, subtraction, mulitipli-
cation) that they will need. They write the symbols for the needed operations

and check to see if the plan makes sense.

5. Estimate the answer. Students estimate what the final answer should look like by
rounding numbers. They will check their final answer against this estimate.

6. Do the problem. Students compute the answer to thf! problem. They are taught to
ask themselves to check their answer against their estimate, whether all o:)ker-
ations were done in the correct order, and to ask whether the answer makes

sense.
7. Check the answer. Finally, students ch
correct and ask for help if needed.

eck their computation and determine if it is

Schema-Based Strategies

The wide variety of possible wort?l problem
for students. The ability to organize word p

s them more difficult

. that make ‘
s is one factor mber of groups with

roblems into a small nu
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236 STRATE ed and solved simplifies the diffic,,

d strategies appr oach word problems from thig
s of word-problem structures. Schemag “cap.
nweu as their linkages to operations” (MarShau'

llow students to both understand hoy, &
approaches a : : ;
1995, p. 67). Thus, SChema'bécleitig,pthe correct operations fgr S°1V‘“ghthf{m gltendra,
represent problems o t?)21) An advantage of schema-bases anLO§:te§t1s that when
DiPipi, & Perron-jones, 29 rétrieved, other information that. ls1 :n e ;) i wcin also be
g plece o4 informah;)flzlgoz' Marshall, 1995). The most tYP‘lC~a YPeZ Of word-problen,
activated (Jitendra et al, . 1;1i ddle schools are change, equa ize, combine, compare, vay,,
schemas in elimenéf:re); :: & Heller, 1983; Van de Walle, 1998). Figures 12.7 and 134
and restate (Riley; | tvpes for each schema. ;
show examples of probllem ?1]55 (Jitendra, 2007; Jitendra & Hoff, 1996; Jitendra et al,, 1998,
Jitendra and her col efi;g nd validated a schema-based approach to word-problem
1999, 2000) have developed a students to learn the types of schemas to mastery and tq

. uires
solving. The st;ategy Vjﬁ% the appropriate diagram (developfed by Ma.lrshall, 1995). The
match each SZ si??emin d students to record the important information and to cue the
diagram serv

appropriate arithmetic operation. The steps in the strategy follow:

nt
be represe
common characteristics that can then

a-base
of word problems greatly. fec;;r:entaﬁo
i s are
erspective. Schema . e
fure l:l;oth the patterns of relationship

1. Identify problem schemas: Students are taught the types of schemas to mastery
and how to differentiate between them through the use of several example.gs‘

2. Create an appropriate diagram: Students are.then taught how.to appropriately
diagram the different types of schemas (Fxgure 129). The d1a.1grams ser.ve as
graphic organizers that help students organize and remember important infor-

mation.
3. Flag the missing element with a question mark: The missing element, or the answer

that the problem is requesting, is then flagged with a question mark. The ques- v
tion mark lets students know that they must use a mathematical operation to -
figure out the number to go in that box or circle (Figure 12.9). |
4. Apply the appropriate operation to solve the problem: The type of schema and dia- i
gram will dictate the operation to be used. Students will need to be taught
which operation goes with which type of schema and diagram (Figure 129).
5. Askif the answer made sense: Once students have solved the problems, they areto
check to see if the answers make sense (e.g., if the operation is addition, then the
answer should be greater than both the addends). Students could use estimat-
ing to determine if their answers are reasonable. o
6. Check the work: Students should be taught to “work the problem backward.” 'y
Working a problem backward requires students to do the opposite operation "‘
to determine whether or not the answer is correct (e.g, subtraction - addition,
multiplication — division).

Showf(;tjathatlall of these steps m'ust be taught to a high degree of mastery. Figure 129 .
of stor mples of how a graphic organizer could be used with the different typ&s

ory prob‘lems. Commercial lesson plans to teach the schema approach to worke \o
problem solving are now available (Jitendra, 2007). \\\




Chanf); s unk:":"g golf palls. Dr. Lloyd gave him 8 more. How many golf balls does Dr. Gerber
fe*, per hd
Gef
r
nave! s e gave 1110 John. How many cats does Sue have left?
has
ue '
(ande ”"kn;::gballs- Chris gave him some of her baseballs. Now Reese has 23 baseballs.
qeest 1 7baseba"‘ did Chris give Reese?
HoW manzz gices of pizza He gave some pizza to Stan. Now John has 3 slices of pizza, How |

Jofin hjisces 4id John give to Stan?
any

n

gart unknOrWne hamburgers. Then Wendy gave her 7 hamburgers. Now Torri has 18

ot had 5:’5 How many hamburgers did Torri have at the beginning? ’
g .

2 some cows. He gave 6 cows to Maci. Now Trevor has 22 cows. How many cows

TrZV?rre or have before he gave some to Maci?
di

k]

gqualize 25 7 dollars. Ron has 14 dollars. How many dollars does Mike need to have as maiws;..as

Mike h
Ron? : v
Javon has 25 trading cards. Fred has 11 trading cards. How many cards would Javon have to
give away to have as many as Fred? ; ’»

8

Combine
Total set unknown

Melody has 5 flowers. Emma has 9 flowers. How many flowers do they have in total?

Subset unknown
Emma and Leigh have 28 rabbits altogether. Leigh has 13 rabbits. How many rabbits do

Emma have?

Compare s
Difference unknown -l
Alex has 11 books. Joe has 5 books. Alex has how many more books than Joe?
Laura has 17 pens. Ross has 11 pens. Ross has how many fewer pens than Laura?

Compared quantity unknown :

Andy has 4 computers. Matt has 8 more computers than Andy. How many compute £
Matt have? A i

Laura has 23 books. Ross has 6 fewer books than Laura. How many books does Ro

Referent unknown i
Jo_rge has 10 DVDs. He has 3 more DVDs than Cindy. How many DVDs does Cindy f
Nirbhay has $17. He has $9 less than Alan. How many dollars does Alan have? :

e

FIGURE 12.7. Addition and subtraction word-problem types.
Iy X :
I::m.Rf’_be“ Reid, Torri Ortiz Lienemann, and Jessica L. Hagaman (2013). Copyright by The Guilf
figl?; ission to Photocopy this figure is granted to purchasers of this book for personal use only (st
forms Page for details). Purchasers can download a larger version of thls figure
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Vary
Size of groups unknown

In Steve’s basketball cam
must share each ball?
Who/ee“x/;?:eménpgcking up bottles for 6 days. f;e earned $54 for each day b
Sifc?l(:erg up bottles. HOwW much did George earn:

p there are 5 pballs for 25 players. How Many Players

Compare ' t of referent)
wn (compared is part of
Referent unknown (: herries. Mike bought 4 pounds of cherries. Ron

' d Ron bought some che ! of
t,;/gt;:tnone-third as many cherries as Mike. How many cherries did Rop buy?

' t of referent)
Compared unknown (compared Is part
Stangnd Michalla both got speeding tickets. The amount that Stan had to pay

was one-half the amount that Michalla had to pay. Stan had to pay $40. ool

much did Michalla have to pay?

Compared unknown (compared is multiple of referent)
John has 20 doughnuts. Evie has 4 times as many doughnuts as John How

many doughnuts does Evie have?

Restate
Susan and Lynette took a walk. Lynette walked half as far as Susan. If Susan
walked 18 miles, how far did Lynette walk?

FIGURE 12.8. Multiplication and division word-problem types.

From Robert Reid, Torri Ortiz Lienemann and Jessica L. Ha i

Ro iz L ann, - Hagaman (2013). Copyright by The Gui
I?ermlSSlon to phot.ocopy this figure is granted to purchasers of this book for};l)efsona}; use orllllﬂf?sredel;m&
right page for details). Purchasers can download a larger version of this figure from wwmw guilfo);d com/or;’iyﬁ- &

forms.

IMPLEMENTATION PLANS

In this section, we provide
egies previously discussed.
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nge problem .
Chak 15 8 seashells. Edward gave him 8 more. How many sea shell
an shells doe
;ave now? ey
tart amount? How much ch ? .
sthe's anged: What is the new amount?

vary Problem
In Steve's basketball camp there are 5 balls for 25 players. How many players must

share each ball?

m unit 1 Find unit 2
—

l 5 Balls 25 Players

i A RS AR -

' 1 Ball ?

What's the relationship?

FIGURE 12.9. Examples of graphic organizers for word problems.

From Robert Reid, Torri Ortiz Lienemann, and Jessica L. Hagaman (2013). Copyright by The Guilford Press.
of this book for personal use only (see copy-

Permission to photocopy this figure is granted to purchasers
rsion of this figure from www.guilford.com/reid-

right page for details). Purchasers can download a larger ve

forms.

vagr

FEENR

ideas in response to the question A hen would it be important for you to make accm'a 5
math calculations?” ’

¢ Balancing your checkbook to buy what Y(mwani &
¢ Trying to figure out if you , R
s Following a recipe
¢ Measuring anything
* Building a house

¢ Fixing your car

have enough money
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1f this occurs, we recommend the use of a behaviora] ¢
etzog};ry using the strategy for a set period of ‘tlme. In retur
agreed-upon reinforcer (e.g., extra computer time).

STRATEGY INSTRUCTION FOR STUDENTS WITH LEARNING DI By ,

o Planning next year’s crops
o For a test
o For an assignment

As we noted earlier some students may be unsure about, o, teluctyy
s
Ntract, The

0 try
! a st
sty Tat.
n, the stuq de

Nty

2
A sample script for “selling” the strategy follows: N

“Math is everywhere! We came up with a lot of inst.ances Where jt Woulg .
tant to make accurate math calculations. We de'C1de:d that it i ! Cing,
when we are balancing our checkbook, at}d seeing if we haye enougy Porty,
buy that new CD we want. Me?t}} 1§ a very important part of our liyeg, Whe }?
like it or not. Sometimes it’s difficult to remember all of the differen Wi,
ous math calculations, or our ‘c<_)mp.ut.at1onal Procedures; Qpe r0Ce My
been using a lot, and one that is giving many of yg diffic

of multidigit numbers (i.e,, 10's, 100's, 1,000's)

ltiplica,.
. We have been WOfking Ry 1tphli1can0n
while now in math, and I've noticed that many of you are having T g forg

bering the procedures. It’s important to remember the Procedures. j¢ yl‘l)lltydroen'tf g
low the correct procedure, you won't get the correct answer, Thig Problem it 0l
affecting your grades. Let’s take a 1o9k at some of your recent quiz Scores
really did a nice job [point out the positives]. However, there
tobe a breakdown in your procedural methods because you are getting quite a ey,
incorrect. Earlier we mentioned that it is important to be able tg Make correct math
calculations for assignments, quizzes, or tests; it appears that we could improye g,
this. The good news is that I have a way that can really help you wit your my;
plication procedures. It's a ‘trick’ to help you remember the multiplication compy.
tation procedures. This trick is a strategy called MAMA. Just like

this strategy will help you! It should

your mom(s hef,
make multiplication easier for you, ang your
grades will improve.”

In this stage we also introduce the strategy steps and any Pprompts that will be given
(Figure 12.10).

Stage 3 for SOLVE IT!: Modeling the Strategy

The teacher will need to use 3 think-
is an example of a think-

aloud to demonstrate the use of the strategy. Here
aloud for SOLVE IT!

. : todo
“OK, I'am doing my math homework. Things are going just fine; 1 know how
these subtraction problems with

: d
regrouping when they are written out 1;1 e:;“:;’w
form. OK, but now | am up to the last section and they are story P"’i’hér éa e
problems always give me trouble! Ugh, what can I do? Oh, yeah, t_he °S
talked about a trick that could help us with our story problems; it Wa



m""i Ortiz Lienemann, and Jessica
» e is granted to purchasers of this book for personal use only (see copy-

from

forms-

strategies in Mathematics ae

/MAMA

jssion .
Permlsage for details): Purc

: Multiply the 1's column.
: Across—do | need 1o go across to the 10s?
Step 2:
ep Multiply the bottom 1's digit with the top 10’s digit.
wy number that was carried in Step 2.

FIGURE 12.10. Prompt sheet for the MAMA strategy.

L. Hagaman (2013). Copyright by The Guilford Press.

py this figur
hasers can down f this figure from www.guilford.com/reid-

0
. t0 hotoco
load a larger version o

st I need to Read for understanding. Being
t it’s even more important that I under-
be able to pull out all of the

y. Illtry it now. OK fir

oblem is important, bu
d.If Idon’t understand it, I'll never

GOLVEIT! strateg
able to read the pr
stand what ['ve rea
necessary information to solve it.

st each step in the SOLVE IT! strategy [am supposed to follow three steps: @

Say, (2) Ask, and (3) Check. So, at this step I need to say: ‘Read the problem. IfI1don’t
understand, read it again.’ OK, so I'll read the problem. The problem says: ‘Taylon
has 427 head of cattle on his ranch. Sydni has 605 head of cattle on her ranch. How
many more cattle does Sydni have than Taylon?” All right, I read the problem, now
what? I need to ask myself, ‘Have I read and understood the problem?’ Well, I read
the problem; did I understand it? I think so. Now I can just go to the next step
and check for understanding as I solve the problem. I double-check to make sure
[ understand the problem while I'm attempting to solve it. Now what do I need to
d0? The next step is to Paraphrase the problem in my OWR words, so 1say: ‘Underline
the important information. Put the problem in my own words. Well, I know that
the number of cattle is important. I know that because the question asks me "How

many more?’ Numbers in story problems are usually important.
blem in my own words. Sydni has more cOWS

“OK, now I need to put the pro ow
than Taylon. She has 605, and he has 427. How many more does she have? This is
going pretty smooth; now I need to ask: ‘Havel underlined the important informa-
tion?’ Yes, I underlined the number of cattle each rancher had. Those are the num-
bers I need to work with. Good. Now, ‘What is the question? 'What am I Iooer;g’
for?’ The question is, ‘How many more head of cattle does Sydni have than Taylon?

So, I'm looking for how many MORE. OK, now I need to check that thj i;l"f[?}f:lt’:t:g:
goes with the question. 50, t asks how many head of catt'e’

he question i
information that I underline ht then. It’s helpful to do these ch

d; that's rig
' i i ng the way:
make sure I'm not messing up or leaving out 1mportant steps along y-
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S oy alize a picture of adiagram. I kl.‘\OW Wh:’it adiagrap, is,
P 5 next? Visud say: ‘Make a drawing or diagram, - Al Tha,
What’s OK, I need to say i : righy >
like a graph or web. “ntation. Now I need to ask: ‘Does the pictyre o, ey
7 res

drawn my gr2PNC repdni’s ranch with her cattle, and Taylon’s ranch With .. Pob.

i i B
lem?’ Well, it sShows 5);) lom! Let’s keep going! Next, I nged to Hypothes;y, S cayy,
yes, it does fit the pro does hypothesize mean? I know in science it cang . Mg

hat Sto
solve the PTOblen;“slo I think this step means I geted to' x:xgke‘ an educateq ;‘ake
apyedluaiec guebﬂ’u's problem. I'm now suppose 01;3 “1y : ‘Decide how el S“‘*Ss
at a plan to solV:re needed. Write the operation symbols (th, ~55¢, 43,
and operations

is
/I need to find the difference between Taylon’s herq an§g;blefh
has onl); onil Stli};o w how many cattle each of them has; all I neeq o i : dnl’g
herd. I already

: Imost always means subtraction, ]
that difference a ol

difference. I know

down a —

Now, I need to
number smaller than my

blem.
actually solve the pro d to perform one operation, 3
“OK, so I know that I only need to p P »and that OPeratig,

: ; ike a reasonable plan. Now, I need to ¢j;
is subtractlon.‘/;ll" :1;5 ISZEZ:Z }1]1:;(1 that it sounds reasonable. That m:.fr::;:}tl}ile Plan
rr;akes :13255 z'ense. ’How will I know? Let’s see, what’s my next step? My e nk my
t}Z)aEI;tI:nate and predict my answer. That will help melto make sure my plan fna k;s
sense. All right, on to the next step; I need’ to say: .Round the Numberg, do :
problem in my head, and write the estlmz?te. OK, so if I round the Ia A
605, I get 600. I round the larger nun}ber first because I know with Subtraction g
larger number is always on top. All right, now the other number, 427, and | o
Now I need to do the problem in my head (600 - 400 = 200) and Write the egtyr .
so I'll write down 200. Now, I need to ask: ‘Did I round up and downy- Well, Loy
rounded down, but that’s because I know when I round, if 3 number s Jegg t’han S};
round down, but if a number is 5 or greater I round up. In both of the Numbers i
I was rounding, the second digit was less than 5, so I rounded down. I stij] needto
ask: ‘Did [ write the estimate?’ Yes, I wrote it on the board.
“Now, I need to check that I used important information_
information that I underlined. I didn't even realize it at first,
bers underlined really helped me find the correct informatio

very well; this strategy is really helping me with my story
Compute, or do the arithmetic. I'm finally ready to solve

: e
5 . W ;
ask: If I do subtraction, what will 1 get? Well, | 1}1 Wi

largest number, but I don’t know what that v ot
Nti] |

Yes, I did! | used the
but having the nyg.
n. Wow, this is goi
problem. What's nex
the problem. T fee] v
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m
AII lS. 3
o . this 152
;Gt thi}:?‘;bs mouih can do addition to check. I will add e
fh A p%:s oK ":hould get the larger number. I alread {ny answer to the Ing is subtraction|
M ¥ gy, ad 150 es, T gotitr ht! y know ho Mumber | 5 -
o o, 605, yes ' 8 ght: W to do thi ubtract
N tgla"utz A’/":fext, Have I checked every step? H this! All right, so ;is
i . z < . a T .
hc"teﬁ tqake e nt?’ Yes, I checked every step (I ve I checked the cq
I.”ax\ygl‘ess ﬂ:;t’n y doing the opposite Operz;tion : only had one), | Chmputation? Is my
hls S i;;werf Finally, I need to check that ev e'r 'nl?' I determined thatefked my compu-
a'}dp;;blem ;‘or’ht’ if I need it. Well, I already asked ything is right. If not had the correct
i ¢ ¥ dns Jot the right answer, s I N myself these ik, back. Then
[ fin 3 ha( 1 4 7 dOn t need t queSthns aSk
win L the gnow I got it all i ht. W 0 go back or , and I determi
I W!ll Wiy dl - ght. Wow, when I try and ask for help. I did i! Idmed
i . , story pro ' m ' 11did i
n belu gette ytfateg.‘ story P ems aren’t so bad! That o actuaall(le Su-re I use the appro 1‘.1 %
‘lru,']; y kind of fun!” priate
| e 5 for schema-Based Strategi
Opera Sfag egleS: suppon.
. in
it the tion udents eed to automatically recognize the vari g the Strategy
ﬂ'unkp’a" peed t0 be able to identify the features of tehvanouS types of schemas
Xt g mY check the salient element of the chosen prOblee set:antic relations in tl:les;d. Z:\ey also
an 5 1, 199%) procedures, scaffolding should i m schema. Based on Jit . and
S, :loaﬂk: g should include the following: Jitendra’s (Jitendra et
ﬂumber ! let];hoertcej;hte i andels collaboratively with students. S
[Chq the eleme straints of the word problems. - Students help identify critical
8get
sﬁn:: « Students practice identifying the differ
L, Lonly (eg, Change, Group, and Compare) ent problem fypes S S
i + Students translate the information (i. e., read
£ ¢ Students m .e., read and underst
ers that 12.9) ap the features of the situation onto the SC;:;:h:_WOId p—
need to o iagrams (Figure
i 2. The teacher revi
ed ) . reviews the problem
; | nu:e >@dent misconceptions shouldl?:)e addr:i:jm'as thro.ugh collaborative modeling. Any
% : vided along with additional modeling immediately, and explicit feedback pro-
Wﬂ o E :
2 quations, instead f
| very . of word problems, are presented; howeve acher sti
reads a word problem to the students. s i
cedure for students to iden-

- trlze tt;;:cs}:; sheuld use a facilitative questioning pro
B antic features of the problem.

e teacher then demonstrates how critica

. ;T;::Sla'tec.i and mapped on the schema diagr

missing element is flagged with a question mark.

| elements of the specific problem are

ams (Figure 12.9)-

ring this stage students
of the strategy-
iate correc-

step. Du
ynthesize the steps

3, T
Instruction is given on the second strategy
and provide

sho .

Th eutld be given explicit feedback on their ability to S

Ba feacher should use guided practice and modeling,
eedback at each step in the instructional process:
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] find the total amount in the word
« The teacher explf‘;’ Cl?;fl;(:—matgon in the problem. For example: ReEkien by focu&

ing on the SF;;Z:n - gtudents will need to determine if the problem eng
o Change ;171r0n the beginning amount. ‘ ‘

or less. tha = tgtal when the change results in an INCrease

= end.mg'stat:tate _ total when the change results in a decrease

. begmmngj Jem: Students compare the value of the referent and
< Cgf"ft ‘lsr:op ;etermine the greater quantity, or the total. Compare

obje!

d the comparison or difference statement in t
o Students must rea 2 he worg -
lemaents are taught a generalizable rule based on the part-wh
) jg:ermi ning the operation to be used. They must examine the p

. art of the si
ation that is unknown and whether it represents the whole of the part t\l)le
0

With m()l‘e

le Concept %

d. i
:Ogihe whole is not known, then add to find total.

s If the whole is known, then subtract to the other (part) amount.

. i ly one type of problem:; aft
Initially, students should bc? given only » atter they are o,
successfully use the strategy with that type of problem, others should e introd‘lli:‘

one at a time.

Stage 5 for Basic Multiplication Strategies: Supporting the Strategy

Scaffolding is important in this stage. With scaffolding it is possible to
fer strategy performance from teacher to student. Students need to b
time and support to master the strategy.

graduauy trans.
e given adequate

Confent Scaffolding

Students are given simple multiplication problems. The teacher and students then
over the problems and the use of the different strategies. Together they determine whjgc;)x

type of m'ultiplication strategy is appropriate, and they solve the problem together. The
teacher directs the process and the students provide answers to teacher-directed qus-

tions (i.e, “What type of multiplication strate i
gy does this problem ?
we need to remember to solve this problem?”). P s e

lask Scaffolding

) 1 IlCatlo 1 i .

During collaborative a,dditional strategy, as listed in Figure 12.3.
prsacltxce the teacher prompts students to use their various
various multiplication strategoie‘;etﬁr()blﬁms. e caches dermigatmice e o8 OIdtf:
asks students to ident; °ugh modeling. In subsequent lessons the teach”
Wi ;nttl(f)yuthe strategy Necessary to solve the p;})blem and asks how they
Y 10 use (the teacher directs the process). Finally, students are given
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piplication problems and expected to choose the
ol M wer the questions correctly. appropriate multipl;
Cation

ISCfoO/ding

L aregiven prompt cards with multiplication strate
Jent math work. Initially, the prompts serve

gies (Figure 12.3) to use with

Pay, 7 indepenr L : as a gui i
¢ tl]tr:i)us mu]tipllca“on bt.I:ltegtleS, ancl the cues that £0 with eaclg1 é(tizéo remind them of
Toh. \.i h multlple Op,p ortum‘;e‘s 10 D SLE fiiee muhiplication str etnts‘ i
“eable to do s0 independently and to successfully solve basic multi l’ Bt v
E B’ plication probiems,
ity omputational Strategies:
=~ 4000 4 for Comp tegies: Independent Performance
s stage the student is rez’:ldy to use the strategy independently. The teacher’s maj
ks 1O monitor the student’s performance and check on proper a.nd cor?:i(;t: rtS mau;
nt use o

the strategy- I is important to keep in mind that our main goal is improved ;
erformance. Teachers must evaluate whether or not the strategy is bzinve a(ciac.lelnlc
being generalized to other appropriate situations, and whether or not fc:;e ,.1f it is
formance has improved. Students will not always generalize strategies to a elihc per-
tuations; they will need to be prompted and encouraged to do so. ppropriate
To promote generalization, students are encouraged to use the strategy in other
content areas where they are required to compute mathematical calculations. All team
reachers should be informed about the use of the strategy, the language, the prompts,
and what is required at each step. All team teachers are given a wall chart to hang up in

their room as a reminder for students to use the computational strategies when appro-

priate.

Students should be assessed regularly, using independent work, quizzes, and tests,

specifically in math class. These scores are recorded and tracked for trends in prog-
ress. The goal is improved academic performance, and if performance isn't improving, a
reteaching of the strategies may be necessary. Once students are successful in using the
strategies, their performance should be monitored periodically. lSven though they have
reached the independent performance stage, they should be momlored to ensure p;(r)fl:;e;
use of the strategy. If students deviate from the given computation strategles, rP:)vin

mance should be evaluated and action taken only if performanceis no longer imp g
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