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Reviewing 8sing the IMET: Mathematics

Module 102 : Rigor and Balance (Alignment Criteri R Q)
Participant Materials

Essential Questions:

X +RZ GRHV, @/ KWMUXFWLRQDO ODWHULDOV (YDOXDWLF
UHIOHFW WKH PDMRU IHDWXUHYV RI WKH 6WDQGDU

X :KDW XQGHUVWDQGLQJV VXSSRUW KLJK TXDOLW\
,0(7 PHWULFV"

Goals:

9 8QGHUVWDQG KRZ DOLJQHG PDWHULDOV HPERG\ W
&RPPRQ &RUH 6WDWH 6WDQGDUGYV

9 8QGHUVWDQG WKH SUHFLVH PHDQLQJ RI HDFK PHW

9 SHFRIJQHIPPSOMHY®@RQ H[DP YGIHDNMDWR DFK PHWULF
RISOLIQPEBQMRIBURIWH,O (7
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NN Metric 1A _: The materials support the development of students’ conceptual understanding
of key mathematical concepts, especially where called for in s pecific content standards or
cluster headings.
Is conceptual understanding attended to thoroughly where the Standards set explicit
expectations for understanding or inte rpreting?

4.0A.A Use the four operations with whole numbers to solve
problems.

4.0A.A.1 Interpret a multiplication equation as a comparison, e.g y
interpret 35 =5 x 7 as a statement that 35 is 5 times as many as 7

and 7 times as many as 5. Represent  verbal statements of
multiplicative comparisons as multiplication equations.

4.0A.B.4 Find all factor pairs for a whole number in the range 1 -
100. Recognize that a whole number is a multiple of each of its

factors. Determine whether a given whole number in the range 1 —
100 is a multiple of a given one  -digit number. Determine whether a
given whole number intherange 1  —100 is prime or composite.

4.0'.$ $SSO\ WKH DUHD DQG SHULPHWHU IRUPXODYV
UHDO ZRUOG DQG PDWKHPDWLFDO SUREOHPV )RU H
ZLGWK RI D UHFWDQJXODU URRP JLYHQ WKH DUHD R
OHQJWK E\ YLHZLQJ WKH DUHD IRUPXOD DV D PXOW
ZLWK DQ XQNQRZQ IDFWRU
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NN Metric 1A:  The materials support the development of students’ conceptual under standing
of key mathematical concepts, especially where called for in s pecific content standards or

cluster headings.
Do the materials feature high  -quality conceptual problems and conceptual discussion
guestions?

Standard/Cluster: 4.NF.A Extend understanding of fraction equivalence and ordering

T : : W0
a. Write three fractions equivalent to = with numerators smaller than 40.

b. Sketch a number line diagram and show all three fractions on it. Then, describe what
you see.

NN Metric 1A:  The materials support the development of students’ conceptual understanding
of key mathematical concepts, especially where called for in s pecific content standards or
cluster headings.
Do the materials feature high  -quality conceptual problems and conceptual discussion
questions?
Standard/Clu _ster: 4.NF.C Understand decimal notation for fractions, and compare decima I

fractions.

Which number is larger?

1.7 orl7 WZHOIWKYV

Explain how you can tell without drawing a picture.
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NN Metric 1A:  The materials support the development of
of key mathematical concepts, especially where called for in s
cluster headings.

Standard /Cluster:

students’ conceptual understanding
pecific content standards or

4NF.A.1 Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x E

by using visual fraction models, with attention to how the number and siz
even though the two fractions themselves are the same size. U
generate equivalent fractions.

e of the parts differ
se this principle to recognize and

Breaking all parts into two equal parts to create equivalent fractions.

Draw the first picture below on the board. Tell students that a parent and a child were sharing a cake, so
the parent divided the cake into two pieces. The child wanted two pieces, so the parent cut the cake
again and gave the child two pieces. Now draw the second picture.

ASK: How did the shape change? How did the size of the pieces change? Did the child get more cake
be getting two pieces? Why or why not?

Ask students to write a fraction to represent each picture. Have students discuss which fraction is greater
(or if they are equal.)

After the discussion, write the following equation on the board.

1 2

2 4

Tx2 2
227 a

SAY: The fractions are equal because the pictures have the same amount shaded. Then show how the
numerators and denominators are related by multiplication, as in the second picture above. SAY: Both
people get twice as many pieces, but the same amount of cake as before.

Exercises : Copy the shapes in your notebook. Break each part in half to create equivalent fractions.
Write the fractions in your notebook.

a)

1 2 2 4
. _=—_b — = —,0C
Answers: a) 3-8 ) 375 )

Sample pictures for a):

\ | nother Way o

Equivalent Fractions

| What part of the
.-'J word “equivalent”
[ con help you

The numearator tells how many
equal parts are described. The
denominator tells how many equal

How can you find two ways to
name the same part of a whole?
A fraction describes one or mone
parts of a whole that is divided into
«equal parts. Equivalent fractions

Write a fraction that Is eqguivalent to _-1'_

|

s .q'h

understand what it
means? [“equ” is
part of “equal® and
“equivalent”]

w2

You can multiply the ‘.
nurmeratos and the 1 . 2
denominator by the - ‘8
same numbertofindan o 5
equivalent fraction, 1 2

4 8 y

Usie fraction strips to find
equivalent fractions,

Hath L and ; nami this same part
of awhole,

1 2
Sa, 4 and 3 are equivalent fractions.

-




1 Activity | 2 Act

ACTIVITY
11 OHWULF7KEH PDWHU : 20MIN  PAIRS ~ CLASS
VXSSRUW WKH GHYHOR ngmgqungO.ZSQndOJ

VWXGHQWY:- FRQFHSWXDO Distribute copies of 10 X 10 Squares (M15) to students.
XQGHUVWDQGLQJ RI NH\ Write 0.25 and 0.3 on the board.

PDWKHPDWLFDO FRQFHSWYV

HVSHFLDOO\ ZKHUH F D O O H®hitiRothtsQwo decimal fractions of the square is a larger portion
VSHFLILF FRQWHQW VWD Q GD@WeRgw do you know?@

FOXVWHU KHDGLQJV

Ask students to use their 10 X 10 squares to illustrate their explanations.

They should work with a partner and then be ready to share their thinking
&OXVWHL) & 8QCGHUVWDQG i e rou&.sAs students work, if you see some representations that you
GHFLPDO QRWDWLRQ TRU THIEMW ke R&L:Mor students to look at together, ask the students to

DQG FRPSDUH GHFLPDO copy those onto the transparency 10 X 10 Squares (T67).
IUDFWLRQV

Bring the class together to share a few responses. Some responses might
be based on a drawing like the one below.

Students might say:

“I know that 0.25 is halfway between 0.2 and 0.3
(two tenths and three tenths) and 3 tenths is
more than 2 and a half tenths.”

“0.25 is the same as 27, and 0.3 is the same
30 30 25 s
as 155 155 19 more than 155 because it is 30

pieces out of 100 instead of 25 pieces.”

“0.25 is two and one half tenths. And 0.3 is
3 whole tenths, so it is 1 of a tenth more.”

“I thought 0.25 was bigger because it has more
numbers in it. But when | drew the picture it was
obvious that the 5 in the 0.25 is half of a tenth,
so it is pretty small.”

= D o >

112 INVESTIGATION 3 | Working with Decimals



Write 0.5 and 0.45 on the board and ask students to determine which
decimal is greater. Allow students to work for a few minutes and then
bring them together to share their ideas.®

Students might say:

“I always look at the tenths first. | saw that
* | 0.45 has i and 0.5 has 5 tenths, so | knew

that 0.5 is a larger number.”

“I got confused because 45 is a bigger number
than 5. But then Amelia reminded me that the
4 in 0.45 and 5 in 0.5 are tenths and the 5 in
0.45 is 5 hundredths, which is really small
compared to a tenth.”

ONGOING ASSESSMENT: Observing Students at Work 0

Students compare decimal fractions of a 10 X 10 square.

® Can students represent tenths and hundredths as part of the
square?

¢ Can students use the representations and/or reason about the

meaning of the decimal numbers to compare them?

e T T T R e e oy A R M Bt i S A T A S A U S Nty
DIFFERENTIATION: Supporting the Range of Learners @

AT If some students have difficulty comparing tenths and
hundredths, they may need more time comparing decimals that are
multiples of 0.1.

__Extension Challenge students who can easily explain the given
comparisons to compare 0.75 and 0.8 or 0.05 and 0.3. Ask them to
determine not only which of the two is greater but how much
greater it is.

3 S English Language Learners may have difficulty

understanding the first question because of the complexity of its

structure. A shorter series of questions with fewer prepositional phrases
will enhance understanding. For example, say, 0.25 is a decimal fraction
of this square. 0.3 is the decimal fraction of this square. Which is a larger

part of the square? How do you know? Use models and write the
questions on the board as needed.

I Place Value of Decimal Fractions Man:
apply their knowledge of whole numbers
to decimals. They may think that 0.25 s g
0.3 because they are thinking of the whol
25and 3. If no one brings up this issue, br
yourself, Why is 0.3 larger than 0.25 whe;
much smaller than 257 This allows studer
explicitly think through the place value of
in these numbers in comparison to the va
digitsin 25and 3,

Session 3.2 | Comparing Decim:



2 Activity |

ACTIVITY :
" 40MIN PAIRS
5 Decimal Compare
oo | b | oo | G Students use their Decimal Cards (M26) to play Decimal Compare. They
----------- compare two decimal fractions that are multiples of 0.1 or of 0.05 and
Joe, }om | e | g determine which is greater. Comparing these decimals provides an
' ; opportunity for students to become familiar with reading and writing
D -------------------- wer o S o decimals and determining the relative sizes of these numbers.
. .00 fiftoen twentydive |

nine tenths Five hundradths hondredihs hundhmcix

Introduce the game by writing two decimals from the deck of cards on
the board or by showing two transparent Decimal Cards (T71) on the

035 aus 0.55 065
oas | olEmhe, | Whihe | e | overhead. In this first example, choose two multiples of 0.1, such as 0.4
............................................ y and 0.9, and ask students which is greater.
075 085 aes 5
F bR hef H 2 . 1 1 1
i i : Although it should be fairly obvious to students that 0.9 is greater than
..... : SR, 0.4, it is important to make sure that all students can read 0.9 as 5 and
D sebi 1333434 be able to picture how much closer it is to 1 than ;. Use a few more

examples, including one or two in which students compare hundredths

- with hundredths and hundredchs with tenths.

* How do you say this number?

* How do you know which number is larger?

Decimal Compare

* What does the digit in the tenths place mean? What does the digit
in the hundredths place mean?

You need

* deck of Decimal Cordy
[2 decks can be combined [
it 3-Y peopte ploy)

P i ¢ Is this number more or less than 0.57 Is it more or less than 1?2

@ Divide the dack o aqual pies, one for sach player,
Players plocs their cards ncedown

* How many tenths more is the larger number?

€ I ech reund, each player turns over the fop card in his
o har pde, The playsr with he lorgest membsr wins,
jokes e oiher players: conds, ond pus them on the

Lo of M o oen e * Can you show each of these numbers on a 10 X 10 square?

€ 1 two of the cards show the same numbar when
2 decls ome combined], those twa players furn cver
atcthat card, Whosar has the lorger namber wins
ol the cther playesy’ cards,

@ The parscn with the mast cards wins. The gome can be
vopped of any time,

Sestloms 32,15 Unité @

A Resource Masters, M27

TN TR R

e

. TR SRS
T T

Students compare using Decimal Cards.
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NN Metric 1B : The materials are designed so that students attain the fluencies an d procedural
skills required by the Standards.
Is progress toward fluency and procedural skill interwoven with stu dents’ developing
conceptual u nderstanding of the operations in question?
Standard/Cluster: 4.NBT.C Use place value understanding and properties of operations to

perform multi -digit arithmetic.
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NN Metric 1B: The materials are designed so
that students attain the fluencies and
procedural skills requir ed by the Standards.

Is progress toward fluency and
procedural skill interwoven with
students’ developing conceptual
understanding of the operations in
question?

Do the materials in grades K—6 provide
repeated practice toward attainment of
fluency standards? Evaluate

Standard/Cluster: 4.NBT.B.4 Fluently
add and subtract multi -digit whole
numbers using the standard algorithm.
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NN Metric 1C : The materials are designed so that teachers and students spend sufficient t
working with applications, without losing focus on the Major Wor k of each grade

Are there are single - and multi -step contextual problems that develop the mathematics of
the grade, afford opportunities for practice, and eng age students in problem solving?

Standard/Cluster: 4.0A.A.3 Solve multistep word problems posed with whole numbers and
having whole -number answers using the four operations, including prob lems in which
remainders must be interpreted. Represent these problems using equations w ith a letter
standing for the unknown quantit y. Assess the reasonableness of answers using mental
computation and estimation strategies including rounding.

ACHIEVE THE CORE

ime

possible, dividing them equally into 9 boxes, and then gives
away the remaining peaches.
« How many peaches does he give away?

A grower packs 4,568 peaches. He packs the most peaches

» If he sells 7 boxes, how many peaches does he have left?

STUDENT ACHIEVEMENT PARTNERS ACHIEVETHECORE.ORG
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NN Metric 1C : The materials are designed so that teachers and students spend sufficient t ime
working with applications, without losing focus on the Major Work of each grade
Do application problems particularly stress applying the Major Work of the grade?

$ FORZQ QHHGV

6KH QHHGV PRUH

EDOORRQV IRU D SDUW\

RQO\ FDPH LQ SDFNV RI +RZ PDQ\ SDFENV R
EX\"
$ IORULVW VSOLWYV IORZHUV LQWR YDVH

IORZHUV WR ILOO WKH ODV

GRHV VKH QHHG VR WKDW WKH ODVW YDVH D

KH LV
EDO(

V E\ S
W YD\
OVR K
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NN Metric 1C : The materials are designed so that teachers and students spend sufficient t ime
working with applications, without losing focus on the Major Work of ea ch grade
Does modeling build slowly across K -8, with applications that are relatively simple in earlier
grades and when students are encountering new content? In gr ades 6 -8, do the p roblems
begin to provide opportunities for students to make their own assumpt ions or

simplifications in order to model a situation mathematically?

Standard/Cluster: 2.0A.A.1 Use addition and subtraction within 100 to solve one - and two -
step word problems involving situations of adding to, taki ng from, putting  together, taking
apart, and comparing, with unknowns in all positions , €.9., by using drawings and equation s
with a symbol for the unknown number to represent the problem.

A pencil costs 59 cents, and a sticker costs 20 cents less. How
much do a pencil and a sticker cost together?

Standard/Cluster: 7.EE.B.4 Use variables to represent quantities in a real -world or
mathematical problem, and construct simple equations and inequalit ies to solve problems by
reasoning about the quantities.

STUDENT ACHIEVEMENT PARTNERS ACHIEVETHECORE.ORG
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NN Metric 1C : The materials are designed so that teachers and students spend sufficient t ime

working with applications, without losing focus on the Major Work of ea ch grade

Are there are single - and multi -step contextual problems that develop the mathematics of
the grade, afford opportunities for practice, and eng age students in problem solving?
Do application problems patrticularly stress applying the Major Work of the grade?
Does modeling build slowly across K -8, with applications that are relatively simple in earlier
grades and when students are  encountering new content? In grades 6 -8, do the problems
begin to provide opportunities for students to make their own assumpt ions or
simplifications in order to model a situation mathematically?
Standard/Cluster : 4.NF.B.4c Solve word problems involving multiplication of a fraction by a
whole number, e.g., by using visual fraction models and equations to represent the problem.
For example, if each person at a party will eat 3/8 of a pound of ro ast beef, and there will be 5
people at the party, how many poun  ds of roast beef will be needed? Between what two whole
numbers does your answer lie?

STUDENT ACHIEVEMENT PARTNERS ACHIEVETHECORE.ORG
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