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Reprinted from Reasoning Algebraically About Operations by D. Schiffer, V. Bastable, S.J. Russell & S, Monk
(Dale Seymour Publications, 2008). _
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Does order matter when counting?

Lola

KiNDERGARTEN, JANUARY

In the Counting Jar this week there were eight checkers—three red and 1
five black. The children “visited” the Counting Jar at various times during
the week and counted the checkers. As usual, they recorded their courits
on index cards using pictures, numbers, words, or a combination of these .
Then they created another set of objects with the same number of items as 15
there were checkers in the Counting Jar. : ) _ :
1 did not spend a lot of time at thie Counting Jar this week. We had
several other math activities that were new, and the children are used to
the routine of the Counting Jar. I looked over their index cards and spot- N
checked a few of their collections. Everyone seemed to have gotteneight - 0 .
for their count. Only two students, Jannah and somecne who neglectedto - | -
' “write his/her name, indicated anything about the checkers’ colors on their
cards. Jannah showed three reds and five blacks, and the other person
showed four reds and four blacks. - , : ' S
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.+ Attheend of one mathperiod, we met on the rug to discuss the. 15
Counting Jar. Alejandro counted the checkers for us. At first he started to. .,
.count them any old way, and then he stopped and sprted themi by color. . -
He counted the reds first and then the blacks: 1,2,3.4,5;6,7, 8. We reiter- .|,
ated that there were eight checkers and determined that there were three
-ved checkers and five black checkers. - _ _‘
. ThenTposed a big question and-told the class Iwanted them to really
 think about it for a minute. “If someone else were to count the clieck- :
e1s and count the blacks first and then the reds; would the totalbe the -~ |
same?” - | . : ST
There was, as there fairly often is, a feelirig of many. students having an 25
immediate response, either verbal or nonverbal. Many of the immediate
‘Tesponses seemed to be affirmative, but I definitely heard at least oneor two. -
© students say no. As.usual, when'] scanned the class; there were students
-who looked a bit unsure, too, LI SETEE A
- Marisa was one student whose nonverbal response made it clear that 80
" she was sure there would stll be eight checkers, 1 askéd her about ftand .
i - she said, “T think you will [still end up with eight}, but instead of counting
{ ~eomee ... the three first, you'd count the five first.” R .
- Tom also thought you would get elght bist s3id he didn’t know why. —_
Danielle said if you put the red first and then the black or the black first 3%
and then the red, they’d be the same. T asked why, and she’said, “If you
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took one away it would change it, but if you didn’t, it would be the same.”
“ Several children then demonstrated taking one checker, or one of each
. “color, away and counted to show that the number of checkers changed.
 Although nobody commented about adding a checker to change the total,

T think some children were having the thought that if you don’t actually
change the total by taking some-away or adding some in, you will have the
same amount regardless of what color is counted first.

Emma said that she counted the blacks first and got nine. I asked if
_she remembered Alejandro’s count when he counted the reds first, and.
she did. I asked if she thought that if you count them in the other order,
it could be a different number, and she said she wasn’t sure. She was the
only one to actually express this uncertainty, although it is likely that other
" students were also unsure.

Jake said it would be eight whether you counted the reds first or the
.- blacks first. I asked why, and he counted the set both ways, red first
" and then black first, and got eight both times, “See?” His demonstration

applied to thiis very set of objects. ' )

~ Iposed a new question to the class: Is getiing the same total no matter
which order you counted something special about the checkers, or would
it work with anything? Students who murmured or nodded immediate
responses thought it would work with anything. I'm not sure if 2 any of the
silent, still students were thinking something different.
Amber said, “If you take the same number, it would be the same.”
Amber demonstrated her idea with yellow and blue teddy bear counters.
‘Ihelped her put ot 3 yellow teddies and 5 blue teddies. Amber courited
the 3 yellows first and then the 5 blues and got 8. Tasked Craig, “What i

~ you count the blues first?” and he said, “Eight,” without hesitation. I asked’

how he lcnew that, and he said his mother taughthim. Ariel demonstrated
another way to count that still yielded eight: ye]low, blue, yellow, blae, -
. yellow, blue, blue, blue. '

" 1asked if this was something special about the number eight, or if
it would work with other numbers. No students commented on this.
We did try counting a-set of 3 blite and 3 green color tiles. The class:
as a whole seemed bored when we got 6 no matter which order we -
" counted. This conversation was getting way too long for many of the
kindergariners, but I really pushed on WHY? WiY? WHY? Marisa
-said, “Tt d0esn t matter how you do the colors, it matters how many '
there are.”

So, it seems that some students have some understandmg of “order ~
not mattering” when counting a set of things that can be thought of as-
two subsets. It is difficult for them to articulate why, and many of their
statements apply to the example at hand. And, as always, I am unsure .
about students who aren’t saying anything, as well as students who nod
along once they get a feeling for the group consensus. :

- Idecided to speak to some students one-on-one, specifically the seven
students who didn’t say anything in the whole-group discussion. Tony
- counted the whole set each time. Blues first, count them all by ones; reds-
. first, count them all by ones. Lisette, however, laughed when I switched
* the order of her two color groups. She is a quiet girl whose first Ianguage
. isnot Enghsh Bui she laughed and sald ”N o change'”
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C-8 Cover All Game
@ Objective To provide practice with eounting and one-fe-one
cotrespondence through a game.

r Koy Mathematics Goncepts ang Skilis

* Count dols on a die and counters to maich the number of dots, fNumber and
Numnaration Goal 2)

=Use one-to-one correspondence to add counters to spacss cna gameboard. [Number
and Numeratfon Goal 2] : .

Otfer Skills Cooparation
Terms to Use cover, fll, all, some

1 Materlals Gams Masters (Math Masters, pp. 52 and 53); dot dice; counters; spinner or
numeraf dice {optional) . .

» Main Activity

{IWhole Group  B#'Small Group & Partners #'Center

playing, children can decide together whether the grid has to be ﬁlled by an exact count
to end the game. Ones childrer ave famikar with the game, place the materials in a
Center for children & play with a partner or smal) group.

- You can customize the gameboards by adding stickers gr stamps to reflect a current
-clags theme, or stnply to make the hoards mare interesting. Some children might enjoy

using pencils or markers to “X” out the sguares instead of using counters, For the latter
variation, you'll need to provide an ample supply of grids. ’

pmen .
neral rgoogpition Into the .~
g T8 onsco.withnumarals, instead of dot dice, o detammine, . f
P Tany counters 1o @dd to'the bosrd. You can aléo Inciease the challenge a8
! "the'yedr progresses with questions suchas: How many mors counters do you

i naed to il your gric? Which grid has mora (fowsr) cotnters right now?

e

» Connections

énack Connection Children can practice one-to-one correspondence while they help you

prepare a snack, Line up amall eups or cupcake liners in rows and have children put
one sach of various jtemg (raising, crackers, pretzels) into each container,

Art Connectian Make copies of blank Cover All gameboards and invite children to color
the squares in a pattern or design.

Game Connection Invite children fo invent other games they might play on the Cover

All gameboards, .

. Family Connection You might create game bags with matarials and directions
far Cover Al that children san check out bo play &t home with their farilies,

Beginning

(Flanning Tip Chaosa one

f - dngoing )

or mare gameboards from Maw
Mastors, pages 62 and 53

that seem appropriate for your
class, Make saveraf coplas of
the gamehoards and laminate
them for durabillty, If posgitfe,
Most children can start with the
- or 10-square grid. For youngar
childran, you might use the L.
6-squarg grid and creata dice J

fabgled with dots 1~8 onjy.

Assessment:
Kid Watching

You can use this activity to
observe whether chidren can
colmt dots on a dice andlor
whather they are beginning 1o
fecognize dot patterns without
ounting. You can also infermally
assess their sbilities to use ona-
to-one comespondence 1o count

counters and spaces,

[Sorer At Bameiaars iy
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‘We All Count!

focus on aumbets one to ten as they observe how the auth

some number of dots to contribute to a class book.

Key Content
* Sorting and ordering sets,

KINDERGARTEN

The book Ten Black Dots by Donald Crews provides a setiing for children to

or used sets of 1 to 10

black dots in pictures of everyday objects. Each child then draws a picture using

' Translating between dot pattéms, pictures, and numbers.

* Connecting mathematics to real-world situations: using children’s literature,

* Developing oral counting skills,
* Investigating patterns in a number sequence.
* Developing number sense for numbers to 100.

ACTIVITY

—gP- Ouwr Number Book

Materials  For the Student
' . 1-10 self-adhesive dots
construction paper
For the Teacher
Ten Black Dots by Donald Crews -

Observational Assessment Record Blackline Masters,

Pages 201-202 '

| Teaching the Activity

Read the book Ten Black Dots by Donald Crews and have children inspect the
way the author incorporated some munber of dots into each picture. Explain

that each child will select the number of dots to use on th
makes to include in the class book.

€ page that he or she

To start children thinking, have them brainstorm possible ways to use dots in

pictures as you record their ideas. See Figare 7.

- 6puddles aftev o rainstorm

8 lollipops

Hdipsof ice cream on one cone.
- Sice cveom Cones

« 10 dots on a clocon' s soit
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Figure 7: Dot pictu'm ideas

Then say, “Think for a minute aboiit what Yyou are going to draw and the
number of dots you will need.” Have the child count out the number of dots

- he or she is requesting. When the pictures are complete, have each child
. dictate a short description. Then each ¢hild can show his or her picture,

telling the number of dots used. Have children sort and order the pictures by
the number of dots on the page. Discuss how some children used the same
number of dots but created different pictures. You can display the pictures
on a bulletin board and then make them into a book for the class to enjoy.
You may want to send the book home for children to share with their
families. See Figure 8.

2 Green aots for The
snowmans  buflons,

Cans in the Pantry A Snowman's Buttons

Figure 8: Sample pages for our nurnbef backs
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. j
ACTIVITY . ' 5

—gE3»- Oral Counting-Buzz! :

Children play a circle game to practice a wide vatiety of oral céunting skills. =

Teaching the Acfivity

The game Buzz! has been around for a long time. The object of the most
common version is for players to count to 100 substituting the word Buzz!
for the number seven or its multiples without making any mistakes. These
kindergarten versions are much simpler; however, careful listening and plan-

- ning are required to say the correct mumber in the sequence, The suggested
variations of the traditional pame offer ultiple opportunities for children to
practice counting sequences orally. See Figure 9. Introduce these variations
one at a time and only- after students have practiced easier versions,

The basic procedure of the game remains the same for each variation, allow-"
ing children to focus on the counting sequence. Players stand in a circle and
count to the designated number in sequential order, one number per student,
. replacing the target number(s) with the word Buzz/ When the target number
-comes up, that student says Buzz/ and sits down. The game continues in this
way, until there is one person standing,

Children participate in this game at many different levels, based on their
individual facility with the counting sequence. For instance, children who
still need practice with the basic sequence of numbers will probably con- -
centrate on the number that is said immediately before their turn, while
children who are very comforéable with the number sequence might be
planning their next number five or six players before their turn.

This game can be intlfoduced early in the year and used about once a week. _ ‘
When children are really comfortable with the procedure, this game ¢an be .
- successfully carried out by a substitute teacher if needed. -

The teacher can also Buzz/-Buzz! children, requiting them to sit down. Some

situations that warrant a Buzz/-Buzz!:

*» saying a number out of sequence. When this happens, the next person in
line must say the correct number and play continues.
* wailing an unreasonable amount of time before saying the next number
(determine based on your knowledge of a child’s skills). : ' ;
-+ disrupting the concentration of others by making noises or leaving the circle. B i

" As Buzz! is implemented, additional variations will emerge; for instance,
students may be ready for skip counting. The whole idea is to start out simple
. and introduce changes as students aré ready for a new counting challenge.
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Buzzi

7 Counting . Counting
Target Number Sequence sounds like:
5 to5 1,2,3,4,Buzz, 1, 2,3, 4, Buzz!, 1, ...
5 1010 1,2,8,4,Buz2,6,7,8,9,10, 1, 2, 8, 4, Buzz!, 6, 7, 8,9, 10, 1, . ...
10 t0 10 1,2,3,4,5,6,7,8,9, Buzz), 1,2,8,4,5,6,7,8,9, Buzzl, 1, ...
10 to 20 1,2,8,4,5,6,7, 8,9, Buzzl, 11, 12, 18, 14, 15, 16, 17, 18, 19, 20,1, . . .
| numbers ending| 220 1,2,3,4,5,6,7,8, 9, Buzz, 11, 12, 13, 14, 15, 16, 17, 18, 19, Buzz!,
in zero to 30 | 21,22, 23, 24, 25, 26, 27, 28, 29, Buzz,
: to 40 31, 32, 83, 34, 35, 36, 37, 38, 39, Buzl, . ..
1 . back from 5 .5: 4! 3: 2; BUZZ!I 5: 41 3! 2! BUZZ!z 5! e
2 1 back from 5 5,4, 3, BUZZ!, 1,5, 4, 3, BUZZ!, i, 5, fea -
numbers ending 10 40 1,2,3,4,Buz2\, 8,7, 8, 9, 10, 11,12, 13, 14, Buzz, 16, 17, 18, 19, 20, 21, 22,
in five ' o 23, 24, Buzz, 26, 27, 28, 29, 30, 31, 32, 33, 34, Buzz!, 36, 37, 38,39,40,1,...
5 back from 10| 10,8,8,7, 6, Buzzl, 4, 3,2,1, 10,9, 8, 7, 6, Buzz!, 4, 3, 2, 1, 10, ... .
3’ back from 10| 10.9,8,7,6,5,4, Buza, 2,1, 10,9, 8, 7, 6, 5, 4, Buzz!, 2, 1,10, . ..

in zero

humbers ending

to 60
to 80
“to 100

1,...51, 52, 53, 54, 55, 56, 57, 58, 59, Buzz, 61, 62, 63, 64, 65, 66, 67,
88, 69, Buzzl, 71, 72, 73, 74, 75, 76, 77, 78, 79, Buzzl, 81, 82, 83, 84, 85,
86, 67, 88, 89, Buzz!, 91, 92, 93, 94, 95, 96, 97, 98, 99, Buz2!

Figure 9: A chart fdr. Buzz! variations
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Ke Activities

Children explore the patterns in counts by 5s, 1 0s, and 2s on the number grid and in
the ones digits of 2-digit numbers. o
Key Concepts and Skilis

. * Count forward by 2g, 5s, and 10s,
[Number ang Numeration Goal 1}

* fdentify the digit in the ones place.
[Number and Numeration Goal 3]

* Desctibe and compare number pattemns.
[Patterns, Functions, and Algabra Goal 1)

Key Vocabulary
column » row

W Ongoing Assassment; Recognizing Student Achie

vement Use journal page 33,
[Number and Numeration Goal 7] i

Ongoing Learning & Practice
Children use the languags of probability to predict weather, o
Children practice ang maintain skills through Math Boxes ang Home Link activities.-

AENRICHIENT )

Children explore the pattem

ELL'SUPPORT
Children add row, column,
in counts by 33 on the and d;

Children do interrupted
skip counting.

number grid. Word Banks,

agonafl to their Math

0 Math Journal 1, p. 32 and inside
back cover

3 Home Link 3-2

3 Transparency (Tl‘dath Masters,

p. 311) or a laminated number grid
(optional)

] colored marking pens {optional)
1 slate

See Advance Preparation

- Math Journat 1, p. 33
£ Home Link Master {Math Masters,
55)

{J Teaching Master {Math Masters,
p. 56) .

3 Differentiation Handbook
O colored pencils

D “Stop” sign or rad paper gircle

Technology

Assessment Management 8yste
Math Boxes, Problem 1

See the iTLG, -







Getting Started

e

Mental Math and Reflexes
Children sblve problems fike the ones below using the

- humber iine on the inside back cover of thelr journals.
They record answers on their slates.

Count the hops from
$00 41010.6 6to11,5 81013, 5
#0C 91018.9 51017.12 4t012.8

*0% 121018.6 161020.4 211t030.9

1 NOTE Circulate as children count on thalr number lines. Watch.
for children who include the starting number in their counts—inheir
answers will be 1 more than the corract answer.

» Exploring Skip-Counting |
~ Patterns on a Number Grid

number grid by marking skip counts with colored dots,

Use either an overhead transparency of a nurmber grid or a

Ask ¢hildren to describe the pattern in the ones digits, The

the pattern to be repeated? 2

~-Home Link 3-2 Follow-Up

' Tally how many children have odd or even
_numbers of people living at home,

k. WHOLE-CLASS
ACTIVITY

| Explain to children that they will be finding patterns on the

laminated number grid, Children count by &8s, one child at a time,
in turn. Mark the 5s count (multiples of 5) on the number grid
with colored dots. Once a pattern begins to emerge, ask: How can
you find the numbers in the 5s count without actually counting?
The numbers in the 5s count are found in the 5s and 10s columns,

Make a list; of the first few 5s counts and circle their ones digits,

numbers 5 and 0 alternate. How many numbers does it take for

Have children share some of the even and odd numbers they
recorded. Write their numbers in two columns on the board—
labeled Even and Odo—as instructed by chitdren. Review the
first-grade chant: 2, 4, 6, 8, first graders are really great!

Remind children of the ones digits for even numbers—and !
perhaps amend the chant to include G, What are the largest

sven and odd numbers children wrote?

NOTE Do not expect children to

use the
word muftiples at this tima, :







.Use different-colored dots to repeat this routine with 10s counts,
(If you don’t have different-colored markers, use different marks,

such as dots, checks, and stars, for each set of counts.) Children
should observe the fo]]owing;

> The 10s are found only in the 10s columni.
> All 10s end in 0. '

Ask which numbers have been marked more than once. The 105;
- this shows that all 10s ave in counts by both 5s and 10s. -

> Exploring the 2s Pattern " g SHaLLaRoUR
(Math Journal 1, p, 32) -

Shade the 2s patterm on the above grid,
Filt in the missing numbers below.

0 _ 2 4 b & _10

[ — '

12 _i% 16 18 20 22

0 [ 1y

24 2 28 30 32 3¢ - L. Make light marks for the counts by 2s on the number grid
on page 32 in your journal, = -

Children work in smal] groups. Ask all group mémbers to do
the following:

2. Check with other children in your group to see if everyone
agrees. Then shade the 2s pattern on your own grid.

3. List the numbers you have shaded at the bottom of the page,

4. Study the number patterns on your grid and talk about what
you discovered with your group. '

Bring the class together and have voluﬁteers tell about the
patterns that their groups discovered.

Possible patterns include the following: ‘
> The 25 are found in the 2s, 4s, 6s, 8s, and 10s columns.
B> The 2s are all even numbers,

D> The 2s end in the digits 0, 2, 4, 8, and 8.

> The 2s pattern in the ones digit repeats évery five numbers,
B> The pattern repeats in every row. ‘ ‘ '

« P Discussing Weather
~and Probability

To offer children experience using probability language, ask
questions about temperature and weather. Exampiles include:

® Look outside. Do you think it is Zikely to snow f.oday?

® Is it possible or impossible that the temperature tomorrow
will be warm enough to wear shorts? :

& WHOLE.CLASS
¥ DISCUSSION

e e e o T Y rene Jpesewn '







INDEPENDENT
P Math Boxes 3+3 Py
(M","h Journal 1, p- 33) 1: Circle the winning cardin | 2. Drow the hour Hand, . H
: . TopIt. o
57 Mixed Practice Math Boxes in this lesson are paired B B =
with Math Boxes in Lesson 3-1. The skills in Problem 4 g 29
' preview Unit 4 skills. 7
Ongoing Assessment; ' Math Boxes .
v s o b . Problem1 -
- Recognizing Student Achievement : )
o o s . 3. Record the lofef amount.  { 4. Golor the thermometer o
Use Math Boxes, Problem 1 to assess children’s:understanding of comparing . DROREB® [ show ahoul 4O°F.
numbers. .Children are making adequate progress if they circle the greater number, 15 F
: {Number and Numeration Goal 7] ¢ %
’ - Use @ 1o show thls 4p

arnount with fewar coing, - 3

WO a0

> Home Link 3#3 . INDEPENDENT o
{Math Masters, p. 55)

Home Connection Children use the number line to _
find the distance between two numbers, They count
the number of hops from one number to another.

Differentiation Optior

- CEED - o
- )> Counting with Stops s |

§ 515 Min

To review skip counting, have children do interrupted skip ,
counting, Begin by saying a number to a small group of children.

Ask them to continue counting on from that number, After they ,

have said a few numbers, hold up the “stop” sign to indicate that (Number-Line Hops

children should stop counting, Begin counting again from a higher Falr e 0 v e e byt
number, For éxarmple: 11, 12, 18, 14, Stop! Now begin at 19. 19, o v 7% 484 94 v sbep

20, 21, ... . Repeat the activity, counting by 2s, 5s, and 10s. : T O

Use tha number line on the side of this page fo
help you answer the quesfions,

Examples
Starl of 5. Gount the hops 1o 11, How many hops? _6.
1 2 345 ’i

---.r—\.ﬁlﬂ-\f\

I T T oy Wil
L L LI T
12345567

-t
0

1. How mony hops from 4 to 107
‘ 2. How mony haps from 8 to 157
) : : } 3, How many hops from 9 1 197
. Al 4. How many hops from 1 Io 147
. . ] Courtt by 1s,
| . ’ ' . : 51,12 434 15
‘ 6.7, 4 | 7570, _77







3 ‘ ' - SMALL-GROUP
The 3s Pattern @ m . ACTiVITY .
Shade the 35 pator o re g1, » Exploring the 3s Pattern

(Math Masters, p, 56)

15-30 Min

To further explore number-grid patterns, have children count
by 3s and shade the pattern. Ask each child to begin by making
light marks for the counts by 3s in the number grid on Math
Masters, page 56. Then ask children to shade the 3s pattern.
Have children study the shaded patterns and discuss what they
‘discovered with their groups. Prompt children to deseribe the
number pattern in the diagonal that starts with 9 in the second
row and goes down and to the left. Note that this diagonal shows
.. counts by 9s. To support English language learners, write
dingonal on the board. Ask children to identify some additional
. diagonals on the number grid. ‘ ' '

QLELL SUPPORT . | . » : ﬁg%yl-{_gﬂobp
% > Building a Math Word Bank

(Differentiation Handbook) _ -

5-15 Min

To provide language support for navigating the number grid, use  °
the Word Bank template found in the Differentiation Handbook. ‘
Ask children to write the terms row, column, and diagonal, draw
pictures representing the terms, and write other words that _
-describe them. See the Differentiation Handbook for more

 information. Make a classroom poster to provide further support,
“(See below for a suggestion.)

ROW

D

ZRadroA
o







