Interwoven Strands of Proficiency

Conceptual Understanding
Procedural Fluency
Strategic Competence

Adaptive Reasoning

Productive Disposition

(National Research Council, 2001)

ALGORITHMS
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There is a consensus from research that students
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In Houghton Mifflin Math, concrete models are
used to show students how the algorithms work. . z,
sTEg  Draw aline to separate the e
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For example, in grade 1, base-ten blocks are used 0 s,
to introduce students to the algorithm for subtract- ol el
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an array model and the Distributive Property.
Student Book, grade 4, page 176



Other research about algorithms focuses on
whether students should be taught specific
algorithms or whether they should be allowed
to invent their own.

...many students are likely to need help
learning efficient forms of multidigit procedures.
...children can and do devise or invent
algorithms for carrying out multidigit
computations (NRC, 2001, p. 197).

Instruction should not be based on extreme
positions that students learn, on the one hand,
solely by internalizing what a teacher or book
says or, on the other hand, solely by inventing
mathematics on their own (NRC, 2001, p. 11).

Based on this research, Houghton Mifflin Math
presents specific algorithms, but also discusses
alternative algorithms and encourages students
to invent their own algorithms. An example can
be seen in grade 3, page 123, where alternative
subtraction algorithms are explored.

Further, students learn that algorithms have
changed over time. In Europe in the 1400s, Gelosia
Multiplication was popular. This is shown in grade
4, page 197.

Number Sense
Subtracting in Different Ways (fiiiZuill)

Here are two different ways to sublract.

|- This is how Colby did these two sublraction problems.

67 b7 52 2
g =7 37 -2
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* How does thinking of § a5 7 + 2 * How coes thinking of 37 as
halp Coloy subtract? 24 30 + § heip Colby subtract?

¥ This is how Tim did the same two subtraction problems,

&7 BB|  Tmaknim 52 55| fesdiw
g - |0 eachrusbe 37 — LD | eech nember

* How does adding 1 10 each * How does adding 3 10 each
numbsar help Tim sublract? numbsar halp Tem sublract?

Find each difference. Use Colby's, Tim's, and the
standard method.

1.43 2 22 3 54 4 B7 s 52
I ] L] 28 36

8, Explain Why does Tim's method wark .
for subtraction?

Chapler § Lessan & 123

Student Book, grade 3, page 123

Enrich Gelosia Multipli
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Bafare people had calculators and computers.
they had other ways e multiply large numbers.
One way became popular in Europa in the 1400s.
It is known as Gedosin Multipication

e 41‘}!

‘You can use this method 1o fnd the product of 423 and 57,

STEs  Make  grid like the ane on the right

STEa  Begn at the top right. Muliply 3 % & -t 2,
0 Write S1e product as shown, with the
terss digit above the dagonal. | T
TES  Continua ta il in e grd by mumpying
the numbers Sar each bax, mg
b4l
STES  Bagin at the lower right. Atd numbsrs in 423

the dlagonals. Aegroup fens 1o the nexd
diagonal an the laf. Read the arewer
fram 1op 1o boticm and lefl i right.

473 % 57 = 24,111

Try These!
Use Gelosia Mulliglication o soive.
1.48%35 2.26%13 48T %83 A S2BXTE B 20172

6. Anolyze How is Galosio Muliphcation like
the multiplication method you knaw?
Unit 3 Enrichmant 197

Student Book, grade 4, page 197



