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I,N NOVATIONS
Learni‘ng Lab #6

Agenda

% Using What We Have Been Learning -
* Investigation: Strategies for Subtraction
% Video Analysis: Kindergarten & 2™ Grade
o Multiple Methods for Getting to the Answer
< Balanced Approach to Algb_rithms |
% Lesson Analysis: Pre-k & 1% grade
o Fostering understandmg of solutlon strategles

% High-Impact Strategies for Mathematics

‘o Students exp!aln or-model their own thmkmg .
ngh Quahty Books to Spark Mathematlcal Th!nkmg & Actron-
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26 or 28 April 2012: Learning Lab 6

Content Focus: Using Number Sense & Algorithms to Solve Preblems.:
Strategy Focus: Students explain and model their own thinking.

Practlcal Plans for the Classroom: ' Mathematical Thinking:
Activity Details to Remember Ideas to Remember & Questlons to Ask




Practical Plans for the Classroom: . R Mathematical Thmkmg
. Activity Details.,_to,ReQOb,er ,_ Ideas to. Remember & Questions_to Ask.

i - AT > AT ATATAS 2
ggfw/%v/%ww.f%f A A R A N A A A A AT YT AR RN PR R g

5 Have fun with number sense, algorithms & all math!

?<_ ~ Focus on “students explommg & modeling their own thinking” with your coach.

§ . >>>> The Spring Data Collection Period continues until June 8" <<<<

§§ We will see you again at the ‘Summer Instifute, Monday, June 18t through Thursday, June 21sf
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Repr__trnted from Lenses orr Leammg Module 1 instructlonal
: Leadershlp in"Mathematics by Grant et al. (Dale Seymour 2003)

iy

7 Six Methods of Subtraction
. Many Ways to Get to the Same Place

Working in small groups, you are going to explore several different methods for
_ subtracting, of several “algorithms.” Each method Involves.a systematic, step-by-step ~ -

procedure. A few examples and a brief-explanation are given for each method. For
_each'of Methods A-F, please do the following on:separate. sheets of paper.. .

. Step 1. Become familiar with each procedure by trying it out. Make up
some more problems for yourself in order to develop fac:!lty W|th thls
' approach

~ Step 2. Discuss with others in the group why the method works You may -
want to use words, manlpulatlves, daa‘grams, or any combination of these.

Method A

, y 5;3 You can't take 8 from 3,50 you get a ten from the tens place.The -
) 5 then becomes a 4;50 you have 4tens,and 13 in the ones place. :
:._3._§. ~ - Now you can subtract 8 from 13 is 5 3 from 4 IS 1
3'}%’? | ' You can't take 7 from 1, but you also can't get anythmg from the
0 tens, so you have to fook in the hundreds place.Thenit's
287 _ baSIcaIly the same as before.
1y T
Method B . T o .
- You can't take 8 from 3, s0 you make the three 13.That means S
45 3 : ~ you have to make the 3 tens you're taking away into 4 tens.Thén
.:.'..z._@... yousubtract:8 from 13is 5,4 from 5ist. :
(5 _
60 ) This is basically the same method as before, but you applyit -
'J‘g'?{ 5 repeatedly. The 9 tens become 10 tens, but those can be taken
Y from 10 tens above :
208 _
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g Y : 3 minus 81s negatwe 5 I’m gomg to 'hold that in my head whﬂe K
A :‘_§§_ do the tens.
- Topn . - 50minus30 i520.. ,
L -Combme negative 5 and the 20 and my answer-is 15 _
: If I wanted to,1 could have written down the 20 and -5 beiow
that and gotten 1 5

_ '-9(-8_{( 400 m'intjsjgoo is 209.'_ '

“-2—.0—0" Nothing minus 80 is -80.

o 1 minus 7s negative 6.

‘ TAQH._O_ | take the 80 from the 200 and get 120 ;
= b Then | take away6 more and get 114,

© MethodD

. 53 55- . 53- 38 s too hard soadd 2 to the 53 and 2 to the 38 making
55 40 The answer is 15.
38 =40, -
.‘-iOI ' 'L{Ol-{ 4[4 401287 is too hard. Make it 404 - 290, but you'e
- 257 _.z_qo -300 still not done. That becomes 414 — 300, which is, easy,
Bl L} ‘50 subtract' : .

52 + Session 1, Today’s Mathematics
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"Method E

Start on the left.3 — 1 Is 2, but before | write that down, | look at

6 ¥ ’ B
iy g d g ;22_"2 the next column to see if there’s goingtobea problem. There is, o
X ~———"—"—  somakethe2a1and write it down, : n ' *—;_

F'ean't take 5 from 2,501 do a different procedure: figure out how
many miore it will take to-make the 5 a ten (it's 5), then add that
to the 2 to get 7. But before | write that down, I check the next
colurmnn over. o ' : L '
There's a problem, so reduce the 7 by 1 to get 6 and wr'i‘_te'itl down.
For 4 - 8,1 need to.do my alternative procedure: |t'take 2 more
to make 10, then add that to 4 to'get 6. But check the next
column before going on. . . ‘ : S -
‘I'can't tell with 2 - 2, 50 check the next column, 7 — 6 won't be a -
problem, so write down the original 6 under 4~ 8, 2- 2 is 0, and
there is no problem in the next column so write it down.
7 - 6151, and there is no'next column, 5o write it down. The -
answer is 16,601, ' -

. MethodF : -
53 -53 - Transform into an addition problem by subtracting each number

—38 +bl . Inthebottom (subtrahend) from 9, Thus, 3 becomes 6,8 becomes -
' /—[ ¢y - 1.Nowadd. When done, drop the 1 in the largest place and add 1 .
S A to the ones place to get the answer of 15, -
+ . S S L
B £+
. 35] 351 Basically the same, but be sure to reb!ace Ieac!i.ng {invisible) zeros -
) =85 +1I4 witho, T o i
' . 4265 -
+ P
266
Combaring the Methods

-In your smali groups, consider the following: : .

E 1. .How are Methods A and B equivalent? Why do they result in the same
answer? Discuss with othersin the group why the methods work. You

. might use words, manipulatives, diagrams, or any combination of these.

2. If you have time, explain why two other methods result in the same
- answer. ' .
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"A!gorfthms" is reprinted from the Everyday Mathematics Teacher's Reference -
Manual: Early Childhood, pages 56 - 59. For an expanded treatment of the
subject, see the EM Teacher's Reference Manual: Grades 1-3, pages 95 - 1“1 5.". :

| # 84 Algesihms o o S
1 '.Cbniﬁutational algorithms are not a f'ocu_s in Pfe-K:'ndergfwten z_md'
Kindergarten Bveryday Mathematics. However, the guestion of ool
whether and how algorithma should be taught in elementary 8¢ onf
-mathematics is a complex and controversial topic, s0 an overw.ew o
the Everyday Mathematics approach to algorithms is mc}g_c}ed in
this section. ‘ .

249 Mpesieny apd Frogedurss .

As a teacher, you establish many procedures and routines, to help

your classroom run smoothly, For examp]g, in the beginning of the )
year, you probably discuss the proper procedures for hanging up coats, -
lining up, and using materials, Everyday Mathematics encourages -
You to establish similar, but more mathematieal, routines such ag
keeping a weather record or class calendar.' o

An algorithm is a well-defined, step-by-step procedure guaranteed
to achicve a certain objective, often with several steps that “loop” ag

5 m.ﬂmwwgw %

many times as necessary. For exaiuple, an algorithm for multiplication T —_“_W__h'—_,_'—_'l ™
i will produce the correct product no matter what.the factors are, BOTE: The term aigorithm ! i
. i . - - : comes from the name = w
v A good algorithm is efficient, unambiguous, and relia_b]_(_a. Although yon- al-Khwarizmi, Muhammag i
| may be mest familiar with the traditional elemenitary school proceduores . bn Musa al-Khwarizmi o
| for adding, subtracting, multiplying, and dividing, there are many _ (c. 780-850) was ane of the i 8
5 other algorithms hoth in mathemmatics and in real life. A computer gfret}ate:t ma:hlemgncrar_:s R
program is an algorithm that specifies what a computer is to do at \?Ver:sor::;: ;ﬂzvﬁ?ﬁ“ l
sach step. The instructions for operating caleulators or complicated to thank for the word
equipment, such as FAX machines and VORs, are forms of algorithmsg, aigebra, which comes from |
Formai algerithms are not introdiced in Pre-Kindergarten or g . gf:‘iﬁ-{wi’br w’af;r:_qubafh.- .
Kindergasten. In later grades, though, Bveryday Mathematios includes - ) e ot one of his books. J
a variety of both traditiona] computational algorithrns and children’s - - e — T
invented procedures.’ Inventing procedures io'valuable because it; '
* Promotes conceptual understanding angd mental flexibility, hoth . .
of which are essentia] for effective problem solving;

* Helps students learn abeut our base-ten place-value (decimal)
system of numeration;

* Involves solving problems that the salver does not already .
know how to solve. Thus, askirig children t6 devise their own

the underlying operations, Traditi‘onal_ algorithms also provide a
.eommon vocabulary for further development of mathematical ideas, '
In addition to studying specific algorithms in Everyday Mathematics,
children engage in activities to help them understand algorithms in -
) B more general sense. Included arer . )
. Understanding specific algorithms or procedures provided by other people;
. 'Applying known algorithms to everyday problems: ' -
Developi‘ng algorithms and procedures when necessai‘y; . i
. Realiziﬁg the limitations of algorithms and their procedures so . ' , :
that they are not used inappropriately, - : : |
Adapﬁng known algorithms to fit new situations. :
Mathematics advances in part through the development of efficient : T _ :
Procedures that reduce difficult tasks to routine exercises, An effective o . o _
" algorithm will solve an entire clags of preblems, thus increasing the
user’s mathematiga] power, The authors of Everyday Mathematics

I
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58  Operations and Number Modsls

have ‘found thdl; the study of paper-and-pencil computational algorithms
at appropriate times can be valuable for developing algorithmie
thmkmg in general.

54,2 Lompyiatons! ﬁ!yaﬁéhms: The Em'yﬁgy fsathomalics Approach

The Everyday Mathematics authors have been asked about the'role of

computational algorithms in elementary school mathematics, Betore
we address this issue, consider the following stories told by Profesaor
Zalman Usiskin of the University of Chicago:

Scene'! :An. Office Hal is preparing an end-of-the-month sales report.
‘This involves doing many calculations, which he does, churning out -

_ each computation on paper. In walks the bogs, horrified, saying, “Hal,

why aren’t you uwsing a calculator? You're wasting valuable time!”

Scens 2: A Fourth-Grade Classroom The class is wofking on a page of

- difficult computational problems. Susie pets out her calculator and starts

completing the assignment. The teacher walks over to Susie, hotrified,

~saying, “Susie, put that calculator away or you'll get done too quickly!”

Thesde two seenarios highlight the need to rethink the school maé]iemaﬁcs

“currieulum in light of the w1despread ava:lablhty of ca]c,ulato;'a and

computers out51de of school Children certainly still need:

+ 'To know :‘.he meanings and uses of all the arithmetic opemtmm )
in order to function in'the practical world and to succeed in
mathematics i in high schecl and beyond;.

" s To know the basic addition and multiplication facts automatmal!y,

. especially to help solve mental-arithmetic problems in our.
’ technnlog'lcal soclety, . )
* To understand and be able to apply paper- and~penc1[ algor1thms
for addition, subtraction, multiplication, and division of whole
numbers, decimals, and fractions, eapecxally in an env1ronment
of standardized testmg .

Today's elementary echool children also need to be prepared to be
productive-workers in the second half of the 21* cenbury. Among other
things, this means they need a conception of computation that takes into
aceount advances in technology, For example, skill at judging the
reagonableness of results is especially important for anyone using
technology, whether sophisticated computer spreadsheets and modeling
programs or simple four-function caleulators. Estimation and
approximation skiils are also unportant both because many everyday
applications of mathematics require quick; approximate answers and
because one good way to judge whether a result is reasonable is to
compare it to & sensible estimate, For all these purposes, mental

‘arithmetic, both exact and approximate, is more ugeful than ever.

Along with increased attention to estimation and apprommatlnn, the

broader approach to computation in Eueryday Mathematics also
ineludes paper-and-pencil algorithms taught with bath efficiency
understandability in mind. That is, children are expected to know
both kow to add, subtract, maltiply, and divide using paper and
pencil methods and also why the methods they are using wnrlt

and
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Research carried out in the past 30 years by Kurt Van Lehn and

others has shown that many children develop “buggy” algorithms that )

resemble standard procedures but do not work properly. In
subtraction, for example, some children always subtract the smaller
digit from the larger digit. Van Lehn has shown that bugs such as
this develop because children are trying to carry ous procedures they
don’t understand and can’t remember well enough to reproduce
accurately. Procedures that are well understood, on the other hand,
are more easily recalled, are more easily “repaired” when they are not
recalled aceurately, and are more easily modified tu fit new situations.

Children who solve mathematics problems using methods that they
understand come to believe that mathematies is logical, that if they
work at mathematics they can figure it out, and that doing mathe-
matics can be enjoyable. Such beliefs are much more productive than
those held by adults who believe that mathematics is a grab-bag of
procedures that often don’t make sense, that in mathematics more
than other fields you either “get it” or you don’t, and that the study of
mathematies is often not much fun. :

Because there are many paper-and-pencil methods that are both -
efficient and understandsble, the aathors of Everyday Mathematics

beligve that ehildren should be exposed to paper-and-pencit algorithms

for these reasons;

"+ Exploring different algorithms builds estimation skillg-and number

sense and helps children see mathematics as a- meaningful and
creative subject. s

* There are situations in which the thost efficient or convenient way
to carry out a computation is with paper and pencil. ‘

¢ T taught properly for understanding, but without demands for

. “mastery” by all children by some fixed time, paper-and-pencil
algorithms can reinforce children’s understanding of our number
system and of the operations themselves.

In the debate about algorithms, Everyday Mathematics takes a
moderate position, combining elements from both the child-centered,
invented-algorithms approach and the subject-matter-centered,
traditional-algorithms approach. During the early phases of learning
an operation, E'ue:yday Mathematics encourages children to invent
their own procedures, Children are asked to solve arithmetic problems
from first, principles about situations in which operations are used,
before they develop or learn systematic.procedures for solving such
problems. This helps them to understand the operations better and
alsc gives them valuable experience solving nonroutine problems,

Later, when children thoroughly understand the concept of the

- Operation, several alternative algérithms are introduced, Some of

these algorithms are based on approaches that many children devise

“on their own. Others are less likely to be discovered by childven but

have a variety of desirable cheracteristics. As childven move through
the grades, they are urged to experiment with various algorithms in

order to become proficient at using at least one alternative.

fNDTE: In Mind Bugs: The

Qrigins of Procedural
Misecnceptions, cognitive’
scientist Kurt Van Lehn
said this about using the
traditional subiraction
algarithm In'some of his”
research:

[Olrdinary multiigit
subtraction. . .isa
virtually meaningless
procedure {for] most
elementary school -
children. . . . When
compared to procedures
they use to operate
vending machines or
play games, sublraction
is as dry, formal, and as
disconnacted from

everyday interests as the -

nonsense syllables used
in early psychological
investigations were.-

different from real words. .

This igolation is the bane
of teachers. .. .

Operations and Number Models 59 -
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<. bears have the samg number of pieces. Ask: Is it fuir? Do both bears have the same = ©
- amount of food? Allow children to eollect the food, switch cups with each other, and
- feed their bears with a different number of pieces, - -

" . meal times. Ask children to help you figure out how much food each child should get
and how to share equaily. Listen for children’s use of words such as fair, same, equal,
and Aalf and note whether they seem to understand their meathematical meanirgs, i

~ Dramatic Play Connection Place the toys and food in the Dramatic Play Center,
. /‘ Eneourage children to continue sharing the food ag part of their dramatie play. . :

" 0412 Fair Shares

!

‘¢ Oncechildren are familiar with the activity, you can leave the beéré and ciipé of food
-~ out in the Math Center for children to use. Remind children to count the
. make sure they are fair, or they can ask a friend to check,

- > Connestions

Shack Connection There are man

Objective To introduce concrste equal-partitioning (fair sharing)
experiences.

: ('Key Mathematics Concepts and Skills
* Count objects. [Number and Numeration Goal 2)

»Compare quantiiies in two groups of abjects, [Mumiber and Numsration Goal 4] °

Computation Goal 1] IR Lo T
Other Skills Cooperation, Pretending and:Role Play = "
Terms to Use fair, equal, half, same :

Materfals pairs of teddy bears or other toy animals; plastié cups; miniature plastic foad
or other smaf! manipulatives; smal paper plates {optional): paper food piecas {optional)

* Explore part-whole rerati'ohs_hips to divide a quantily 'int;o aqual groups, -’[Qpa_ré_lions'andj F

N

P Main Activity

Give each child or pair of children two teddy bears. Tell the children that their béa_f's :
-arve hungry. You may want to give children & plate for each bear, Hand out the cups

_L.-Whole Group &/Small Group #/Pariners ¥/ Center

containing an even number of man;j pulatives. Explain that

inside the cups are pieces of
pretend food for the bears, To be fair, each bear should get

the same number of pieces.

Observe as children distribute the food to their bears. Do they divide the pile visually
and then count how many are in each pils? Do they divide the objects by distributing o
them one at a time (one for this bear, one for that bear, and so on)? Do they use trial . .
and error? Regardless of their strategies, are they able to divide the sét of objects
cqually? Once children have distributed the food, have them count to see whether both

ir sharesto™ - -

> hefjusting for Age and Development -

Give children cups with an add number of pleces to introduce the idea
of sharing wilth some leit over. You may want to usa papar food pieces, so you
oan cut the ramalnder In half. Observe what children do with ihe extra plece of-
foed. Children may oifer many solufions, including setling it aslde or giving it to
one bear who is *hungrier” If nobody suggests &, ask whelher it would be fair
to cut the extra piece in half. Cut tha remaining piece in ha!f and ask children
to share the halves tairly. They can check by counting the aumber of whole
pisces and then the number of half pieces for each bear. For another challenge;
children oan try shating pieces among more than two bears.

[ S e e v g e

T i A R i s et e 1

y opportunities for equal partitioning at snack and

Family 'Co'nnection You may want to use the Sharing at Home Family -
Connection (Math Masters, page 90)-te encourage families to find
opportunities to divide groups of items into fair shares,

)

S

@«w

Planning Tip Put an aven

. humber of manipulatives (bafwesn

" 2 and 10} into several plastic cups.
Each cup should have a differant
number of objects. You need at
least one cup for sach child or
pair of childron,

NOGYE Children may find leeding
the bears.very appeaiing. Allow
tham time 1o play with the bears
and foad baforo asking them to
make falr sharos. -
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EM 1st g.r'a;de _

Key Activities - ¢ o Malh Journal 1, Activity Sheets 7
Chilcieen use bese-10 blocks 10 find the- totat waight of pairs of anamals : and &
% Home Link 5-4

. Key Goncepts and Skills {+ i1 Teaching Masters (Math Masters,
* Use base-10 biocks to madsl 2- and 3-digit whole nurnbers : H pp. 132-137).

[Number dng Mumeration Goal 3] ot Tens-and-Ones Mat.

* Exchange base-10longs and cubes to show different representaltons of the same number (Math Joinnal 1, p. BT)
[Number and Numeration Goal 3) - - H

+ Use base-10 blocks to find sums of 2- and 3-digit numbers.
{Operations and Computalion Goal 21"

= Model pans-and-total diagrams for addition number stories.
1Oparations ane Gomputation Goal 4}

W5 Ongolng Assessment: Informing nstruelion See page 381.

. domino for ovarhead projector
{optional)

!l slate ) )
~t L1 base-10 blocks {longs and cubes)
;
1

See Advance Pfépara!ton

Children play Shaker Addition Top-t to practice addilon facts. - Math Joumal 1, p. B8

Children practica and maintain skills through Maih Boxes and Home Link activities. . B EOEBB)UW Master (Math Masters,

¥ Ongoing Assessment;- Recognizing Student Achlevement Use journal page 88,

{'¢ Game Masler {Math Masters, '
[Measurament and Reletence Frames Goal 1} . ) ; p. 353) - .
- : i ) two 6-sided dice; or tverpoiyfiedral g5 -

i dice marked 0-¢ 3

i i

i3 20 pennles or counters per group

i ei*é.t ion Opt

A

HE EHRICHTAENT:) - - i Teaching Master (Maih Masrers,
: - : p.-139)
Chltdren solve paris-and-fotal problems 1 Children play Animal Weight Top-itto .
using base-10 blocks. i explors comparing quanities, addition ot -4 Animal Gards (Math Joumal ¥,

Activity Sheets 7 and B)
"7 paper plates
77 base-10 blocks {cubes and Icngsj

. 2-digit numbers, and finding differences.

See Advance Praparation

Additional Information

Advanee Preparation For Part 1, Math Masters, pages 132-137, provide a se! of Animal
Cards lor problem solving. There are 2 animals per master for a folal of 12 animais. Activity
Sheets 7 and 8 provide sach child with a set of Animal Cards that match those on the masters,
For the cptional Readinass aclivily in Part 3, divida plaias Into parls-and-total diagrams as
shown on page 383. .

Technology

Assessment Management System
Math Boxes, Problem 3
See the iITLG.
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 Getting Started

7" Mental Math and Reflexes

' _ _ Math Message
Show_dominos. such ag the following, o the overhead projector or draw them " Afox welghs 14 pounds, A
: . on the board. B . i calweolghs 7 pounds, What -
c C i s their total weight?
[ ] . - —
:.-:J_‘ ! Follow-Up =~
sor *" ! Brisfly go over the problems -
: and record the answers on
. ' , ) : © ¢ the board in both cents and
On their slales, have children wrile a number fact for the numbers on sach of the domincas, - dollars-and-cents notation,
o © A4S WHOLE-CLASS
P Math Message Follow Up pbgp proEos
‘ fot al -1 - Children share their solution strategies, wh_iéh ma'}.r' include
S ’ ] R modeling with counters or with base-10 blocks or.counting up.on ]
i ) I _ : _2 R "} the number line or number grid. Show children ways to record
VAN . Part 1 Part | their various strategies, To summarize, draw ‘a’p‘ai‘t;q-and-tot_ai _ i
R . E ” :' 7 o diagram and write a nutber model on the board. Call attention to
_ o . o - the abbreviation Ik for poind. Tell children to lock for the word
140 +71b = 21‘.,‘5 o . pound in their math lesson today. To support English language

learners, give them an akject to hold that wefghs about one pound,
Circulate the object in the class so that others have an opportunity

to hold it. -
| b Using Base-10 Blocks to gy mesess
® L@ v Find Total Weight 2
. L. ‘ ’ ~ {Math Journal 1, Activity Sheets 7 and 8}
| Eirsf-%ll'?bde gi_rf :7'y90;;C|>gd“ boy ; Have children look through the set.of Animal Cards frony-Activity

Sheets 7 and 8. Point out that the same animal is shown on both -

' . B sides of a card, A weight for the animal is given on one side and a
_ 7’-{5“:’}9 . height.or length iz given on the other side.

Cheetah Porpoise Jg
- 1201 98.lb o

Fenguin
76T .
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% - Explain that the weights arid heights shown on the cards are

f$

.. Write a unit box for pounds on the board Display your pictures of

measures one might expect such an animal fo have. However,
weights and heights vary from animal to animal, just as different
Cll{Ld_lMElgh different amounts and are different heights.

the raccoon and the fox from Math Master: s, pages 134 and 135
Ask children to take out their base-10 blocks.

Demonstrate on the overhead projector or on the board how to use .|

base-10 blocks to find the total weight of the raccoon (23 1b) and
the fox (14 1b). On the Tens-and-Ones Mat (Math Journal I,
page 81}, place 2 longs and 3 cubes to represent the weight of the
raccoon and 1 long and 4 cubes to represent the weight of the fox.
Together, there are 3 longs and 7 cubes, which represent the '

" number 37 (pounds), the total weight of the two animals, -

Display your pictures of the cat (7 Ib) and the koala (19 1h) from

Math Masters, pages 132 apd 133. On their Tens-and-Ones Mats, -

chitdren use their base-10 blocks to find the total weight of these .
animals. Ask them to describe what they did to find the answer,

*As a first step, they probably got a total of 1- Jong and 16 cubes

(1 long ahd 9 eubes for the koala and 7. cubes for the cat). Review '
how to exchange the 16 cubes for 1 long and 6 cubes fora total of

‘2 longs and 6 cubes, or 26.

.Repeat this routine for the followmg pan's of animals. Each time;

children use then- base-10 blocks to rcpresent t.he weight of
‘the ammals ’

£ The baoy and the girl 5 longs +4 longs, 1 cuhe = 9 !ongs,

1 cube; or 91

I The raccoon and the eagle 2 longs, 3 cubes +:1 lnng,

% cubés = 3 longs, 8 ruhes; or 38°

> The cat and the eagle 7 cubes +1 long, 5 cubes 1 lohg,

12 cubes = 2 longs, 2 cubes; or 22

B The koala and the fox 1 long, 9 cubes +1 long,
4 cubes = 2 longs, 13 cubes = 3 longs, 3 cubes; or 33

Allow 2 few children to come to the board and demonstrate addmg g
" 2-digit animal weights. Encourage chﬁdren ({0 use vocabulary such -

ag cubes, longs and pounds.
ﬁ% ‘Ongoing Assessment: Informing Instruction
Watch lor children who do riot ramember how 16 exchange 10 cubes for 1.iong.

Prompt ihe exchangs by showing them that a lire of 10 cubes Is the same length
as 1 long,

Hava chiidren find the lo!a1 waught of the pengum and the girl. 7 !ongs
5 cubes + 4 longs, 1 cubs =11 longs, & cubes = 1 fiat, 1 lang, 6 cubes = 116
You might also ask children to find the total weight of three animals.

AUDITORY [

Raccoon
23 b

MOTE. The Ma:h Masters pages picture the
folowing: . )

Cheetzah: 120 lb - Fox: 14_ _lb .

Koala: 190" Habbit: 6 b

Beaver: 581 Flrsl-grade glrk 411 - -
Raccoon: 2310, 7-year-old boy: 50
Penguin: 751b.  Eagle: 15 b

Cat: 7 1 Porpoise: 88 Ib

‘running, hopping, or swimming).

Sclence Link Invite voluntaers to tell
@}% any facts they know about the animals
¥ shown on the masters. Encowrage
children to nama the lype-of cavering each
animal has {ur, feathers, or skin), as wall
as its method of movement (flying, walking/

R
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— ' % E’aning Shaker ﬁdﬁi&‘am F@pwﬁi B ié?ﬁl’??

{Math Masters, p. 353} . ) s

2. wire l‘h:azlumbcr_ modal.
ety e e el

r2 13 " 5 1] 78 w20

o M, 5. 19 . ' : Children practice addition facts by playing Shaker Addition
P o e R © Top-It. For detailed instructions, see Lesson 4-12. .
‘ . . & isd_ao;um 1o thg nearest LS Dﬁw Jhe missing dors. ) . L :
B ingh. ) ilmdi ::e la@ number . -
1] ;s chout . 3;im:hes R o s . 3 > magh DXGS 505 r? TgﬁSﬂDEm _:'.
- fong. ' i ’ :(Marh Juurna.’ 1, P BB) ' -

1 s aboul __2_ Inches

Toag. Mixed Practice Math Boxes in this lese.on are pau'ed

with Math Boxes in Lesson 5-7. The skills 3 in Prohlem 4
prevmw Umt. 6 content :

ﬂngomg Assessment- Math Boxes
M Recognizing Student Achievement "

Ask chﬂdren to draw s plcture of one objéct In their classroom that is shorles
- than boih of the line segments on Math Boxes, Problem 3, Use children's
drawings to assess their ability to compare lergths. Children are making
adequate progress  the object they choose to draw ls shorfer than 2 inches.
[Measurement ang Referance Frames Goal 1]

L 1 fESy Wrlting/Reasoning Have children draw, write, or g
. ) ' . - verbalize an-answer to the following: question: How do -
£ : you krow how many tens are in o number?.A reasonable . =
answer should reference the dlgl!; in the tens place.

b Home Link 55 . A
{Math Masters, p. 138)

@@ommo Addition

Farmlly EaiPrrts et GrKEv ] LR oM ERS HAGE ol e e v )
[ e P
oA 3 L 0 et

A& Home Connection Children find missing addends and
sums for deminoes. C

(Eradtice § :

+0, Circlo the anes ploce.
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AGTWITY

g 5-15 P._l]n
Problems
" (Math Maslers, p. 139)

‘To explere solving parts-and-total problems using a concrate

" model, have children model number stories ona platé divided into- :
three sections. For each number story on Math Masters, page 139,

children put base-10 blocks in each of the Part sections of the )
plate, and then move the Parts into the Total section to solve the
-problems. Model the example for children. Allow children to work '
independently to complete the remaining problems. '

P

/ Total \

.f ,
\,‘ Par‘t Fart
i
-] a8 /
\\\--;.; ,:ﬁj‘?’ g

. Parts-and-tclal diagram pla!e's

B -

%. - PARTNER
ACTIVITY

@’% isfaoimn

- To further explore comparing quantities, adding of 2-digit
" nurmbers, and finding differences, have children play a'variation
of Top-It. -

(Math qu.lma.r 1, Activity Sheets 7 and 8)

Dirvectinns

e

To begin, players combine their decks of Animal Cards, mix
them, and place them in a stack oh a table, weight-side down, :

1. Player A turns over the two top cards from the stack.
Player B turns over the next card from the top of the stack,

2. Player A finds the total weight of the animale on his or her
two cards and decides whether these two animals togather
" weigh more or less than Player B's animal.

8. If they weigh move, Player A scores the difference between
his or her total and Player B's card. If they weigh less,
Player B scores the difference between his or her card and
Player A’s total. In case of a tie, neither player scores.

i

4. Players then trade reles.

The game is over when all cards from the stack have been played 3
MOTE Ch:]dren can use base—10 blccks andlor therr number gnds cn me msude
back covers of thelr journals to find the answers.

: 5 INOEPENDENT

P Mﬂum j Paﬂs—amﬁ-"ﬂ"@ﬁa! {

Bors oo, " .. T
[So!\f!ng_ Parts-and-Total Problems @

Sofva. Record the fotal on tha parisiond-fotal plola.

Example:
May hod 13 marbles.

- Jock had 14 masbles.
How many murbles ad they hove

dllegether?
- 27 mnrbles

1. Thara were 15 birds I the fsee.
Thera wara 11 birds In the pond.

&

How many birds were bare
uliagether?
27 birds

!, There are 2t rod flowers,

Thera-ora 15 blug flowers,
Hew mony Howerz ore there
oliogether? -

39 . fowers

Fied had 21 basebah cards.

Jea hind 31 boseboll cords.

Hew mary ot did they hive

aliogother?
52 cords

®

-

383

Lesson §+5
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INNOVATIONS
ngh Quallty Books to Spark Chlldren 'S’ Thmkmg About Number & Operatlons

Anno, M. Anno’s Count;ng Book. HarperCollins Pubhshlng, 1975.
Baker, K. Quack and Count. Voyager Books, 1999,

Bang, M. Ten, Nine, Eight. Greenwiliow Books 1983,
También en espafiol: Bang, M. Dfez Nueve, Ocho. Mulberry.

 Brisson, P. Benny’s Pennies, Dragonﬂy"Books‘ 1993,
Burns M. Spaghem and Meatbals for All Scholastlc 1997
Carfe E. 1,2 31‘0 the Zoo. PaperStar, 1968/1987

Crews, D. Ten Black Dots, Greenwiliow Books, 1986, -
- También en espaiiol: Crews, D. Los D:ez Puntos Negros Greenwnlow Books

‘Curtis, M. Six Empty Pockets. Chl!drens Press, 1997

Cuyler, M. 100th Day Worries. Schofastlc 2000, _

. Dee,R. Two Ways to count to Ten; A L!benan Folktale. Henry Holt 1988 el
Demi. One grain of rice: Amathemat/cal fo!ktale Scholasuc 1997.

Ehlert L. Fish Eyes. Sandpiper, 1990. -

Falwell, C. Feast for 10. Scholastic, 1993.

Fleming, D. Count! Henry Holt, 1992,

Fox, M. Night Noises. Harcourt; 1989,

Giganti, P. Each orange had 8 slices: A countmg book. Greenw;l!ow 1992, -
Giganti, P. How many snails? A count:ng book.: Greenwﬂlow 1988.

- Guy, G.F. Fiesta! [In English &en espariol] Spholastic,- 1996.
Hamm, D.J. How Many Feet in the Bed? Aladdin, 1991,
Harris, T. Spiitting the Herd. Millbrook, 2008,

Harshman M. Only One. Scholastic, 1993.
" Harshman, M. Only One Neighborhood. Scholastlc 2007

Hoban, T. 26 letfer and 99 cents. Gréenwillow Books, 1987.

 Hoban, T. Count and See. Simon & Schuster, 1972~

Hoban, T. Let's Count. Greenwiliow Books, 1999,

Hobén T. More, Fewer, Less: Greenwillow Books 1998.

Hong, L.T. Two of everything. Alben Whitman & Company, 1993,

Hopkins, L.B. & Barbour, K. Marvelous Math: A Book of Poems. Aladdm 1997

Hutchins, P. The Doorbell Rang. Mulberry, 1988.
También en espafiol: Hutchins, P. Llaman a la Puerta. Mulberry.



Jonas, A Sp!ashf Greenwillow Books 1995.

~Kellogg, S How Much'is a Milfion? Harper Colling Publlshlng, 1985;"
Lewis, J.P. Arithmetickle. Harcourt, 2002.

. Mahy, M. 17 Kings and 42 Eiephanté Dial Books, 1987.

' McKlssack P.C.A Million Fish ... More or Less. Scholastlc 1992

Mchllan B. Eating fractions. Scholastic, 1991,
También en espaiiol: McMillan, B. A Comer Fractlones! Scholastic.

Merriam, E.12 Ways_io Get fo 11. Aladdin Papérbacks, 1993'. :
" Murphy, F. Ben Frankiin and the Magic Squares. Random House, 2001
- Neuschwander, C. Amanda Bean’s Amazing Dream. Scholastic, 1998..

Nolan, H. How much, how many, how far, How heavy, how Iong, how taﬂ is 10009 Scholastnc 1995.

Ochiltree, D. Cats Add Up! Scholastic, 1998.

_ Pallotta, J. VAppie Fract:ons. Scholastic, 2_002. k
Paliotta, J. Count to a Million.-Scholastic, 2003:
Pallotta, J. One Hundred Ways to Get to 100. Scholastlc 2003

Pilegard, V.W. The Warlord's. Beads Pelican, 2001. _
Princzes, E. One Hundred Hungry Ants. Houghton leﬂm Company,1993
Princzes, E. A Remeinder of One. Houghton leﬂm Com_pany,1_995.

" "Rocklin, J. ‘One Hungry Cat. Scholastic 1997. L

'Sayre A.P. & Sayre, J. One is @ Snail, Ten is a Crab. Candlewmk 2003
Schlein, M. More than one. Scholastic, 1996.

Simon, C. One Happy C!assroom Scholastic, 1997. o
Slater, T. ...98, 99, 100! Ready orNot Here | ComefSchoiastlc 1999

'Sturges P. Ten Ffashmg Firefligs. NorthSouth 1995.

Tang, G. The Best of Times. Scholastic, 2002 (ages 7- 12)

Tang, G. The Grapes.of Math. Scholastic, 2001. (ages 7-12) -
También en espafiol: Tang,G. Come Una y Cuenta 20. Everest

Tang, G. Math Appeal: Mind-strefching Math Riddles.. Schotastic, 2003 (ages 7-12)
Tang, G. Math Fables: Lessons.that Count. Scholastic, 2004: (ages 3- 6)

Tang, G. Math for All Seasons. Scholastic, 2002. {ages 5-8)
También en espafol: Tang, G. Un, Dos, Tres El Ano se Fue. Everest.

Tang, G. Math Potatoes: Mind-stretching Brain Food. Scholastic, 2005. (agesS 13)
Tang, G. Math-terpieces: The Art of Problem- so.fwng Scholast:c 2003 (ages5 12)

Walsh, E.S. Mouse Count. Harcourt, 1991
También en espafiol: Walsh, E.S. Cuenta Ratones. Fondo de Cultura Economlca

- Wise, W. Ten Sly Piranhas: A Countmg Story in Reverse Puffin, 1993,

i
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“IH the brightest minds on Wall Street can’t
figure out the economy, then what
- 'do you.expect from me?”

IO Rk Sttbeisen ¥ o R 4y

. 480,000+ 0 = $800,000

“Fhat's right, Tve decided to glve
myself zero pay wise thiz yean>




