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Valuing Mental Computation Online

VWhat is mental computation?

Why teach mental computation?

VWhat to do in the classroom

Further readings
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Valuing Mental Computation Onl
Why teach mental computation?

Mental computation is now recognised as an important form of computation. The importance can be summe

o it is the most common form of computation used by adults.

("85% of calculations done by adults in their daily life." Mclntosh and Northcote 1998)
it is used for estimation

it is needed to check calculator answers

students see it as an easy way of doing calculations

it is an excellent way of learning how numbers work

it is a creative and problem solving approach to humber.
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Mental computation
helps to develop an
understanding of

place value. -
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Valuing Mental Computation Online

Jump or Split

The two main groups of str
» the jump methods (Beish

ategies used for mental computation of addition and subtraction questions are
lizen, 1993) where students build on from one of the numbers and

» the split methods where g

tudents will partition both numbers into tens and ones (Cobb and Wheatley, 1

The use of the jJump method or the split method is often a function of the instructional sequence students
through. Although weaker students have an observed preference for the split method, Beishuizen and Ar
that this is because students initially find it difficult tq increment by tens off the decade|such as 37, 47, &
Nevertheless, when encountering the more difficult 2=t addmion and subtracton guestions requiring re
students using the split method are more likely to make errors and to find it difficult to modify their strate

We need to encourage students to move beyond a count by one method but there is no preference for te
students one facile method over another. Rather the value is in students being comfortable to use which-
is more efficient for the particular question.

Back to menu
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Let’s see how many ways we can find to get
the answer....

Please type an explanation for one or more
solution strategy(ies) into the “Main Room”
text box.

Now think about which method iIs most
efficient?
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Examples of methods used in mental computation

The following animation show jump methods, split methods and some other common responses as documented by the
Queensland research (Heirdsfield & Cooper, 1997).

When you have finished viewing each animation, close the window to return to this page.

%Counting by ones: %Split methods:

m

Example 1 Example 1
Example 2 Example 2
. Example 3
Example 4
© . Example 5
|
© DF?, %Jump methods: % Some other methods
o A
0 20 p Example 1 m
Q “‘q Example 1 xample
Example 2 Example 2
9_“5 Example 3 Example 3
Lt Example 4 Example 4
Example 5 Example 5
Example 6 Example 6
Example 7
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Counting back by ones

In this example the student starts at 52 and
counts back by ones to reach a solution.

45 46 47 48 49 50 51 52

92 - 24

Click on the question for an example.
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Split method - ones to tens

Subtractive

In this example the student subtracts the units before
subtracting the tens. She is subtracting the right side of
the numeral before subtracting the left.

52 -24=28

12 -4=8 40-20=20 28

52 -24

Click on the question to see each step.
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In this example the student has reduced both of the numbers
within the question by 2 and then used addition to find a solution.

50 is 2 less than 52 and 2 less than 24 is 22

52 - 24 is the same as 50 - 22

22+28=50

Click on the question to see each step.
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Problem: 52 - 17 =

% %

¥ | took 10 from the 52 to give me 42. Then | took away
2 more gives me 40. | have 5 more to take away

gives 35. Lawrence
¥ First | took away the 2. Then | took away the 10.
Then | took away the other 5. My answer is 35. Denzel
b:;g . w | started at 17 and added 3 to make 20 and then 30
- more makes 50 and | need 2 more to get to 52. My
answer is 33 ... 35.Kate

¥ First | take 10 from 50 to get 40. Then | take 7 from 2
to get 5 down. My answer is 35. Dominique
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getto 52. My answeris 33 ..., 33. Kate

33 .y 39
T R gl N
+3
+2

| started at 17 and added 3 to make 20 and
then 30 more makes 50 and | need 2 more to 3

17 20 50 52
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Problem: 52 - 17 =
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First | take 10 from 50 to get 40. Then | take 7
from 2 to get 5 down. My answer is 35. bominique

111

50 2
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Tools for the Common Core Standards

Draft progression on Counting and Cardinality and Operations
and Algebraic Thinking (K-2)

Posted on May 8. 2011 by Bill McCallum

We have combined the Kindergarten Counting and Cardinality Progression with the K—5
Operations and Algebraic Thinking Progression. Here is the first
half, ccss progression cc oa K2 2001 05 08, going as far as Grade 2. As usual,

News about tools that are being
developed to support implementation of
the Commmon Core State Standards
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Recent Posts

B Draft progression on Counting
and Cardinality and Operations
and Algebraic Thinking (K—2)

B Recommendations for initial

professional development on the
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Draft of progression on Number and Operations in Base Ten Recent Posts

B Draft progression on Coun’
and Cardinality and Operat
and Algebraic Thinking (K-

B Recommendations for initi

Posted on April 6, 2011 by Bill McCallum

Here is the first public draft of the progressions project, on Number and Operations in

Base Ten. We welcome any comments or suggested changes, which will be considered for professional development

the final draft. Please post comments to this thread. We will be releasing other draft Common Core
progressions for elementary and middle school over the coming weeks. u Kd‘fafm“dards by domain j
pdf form

B Illustrative Mathematics Pa

. . website goes live

Share this: = Email [ Facebook wTweet 0 8 _
B Draft of progression on

Expressions and Equations

Ads by Google Archives
B May 2011

B April 2o11
B March 2011
www.LindamoodBell.com B February 2011
B January 2011

Comprehension Help

Official site of Lindamood-Bell for reading and comprehension help

Categories
This entry was posted in Progressions. Bookmark the permalink. B Assessment

B Illustrative Mathematics P

« Workshop on Standards for Mathematical Practice NCSM panel on the Common Core — B Professional development
B Progressions
Like = Bethe firsttolike this post. B Uncataoarizad
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Progressions for the Common Core
State Standards in Mathematics (draft)

(©The Common Core Standards Writing Team

22 April 2011
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decomposing a ten.2NBT/

Strategies and algorithms The Standards distinquish strategies
from algorithms.®* For example, students use strategies for addition
and subtraction in Grades K-3, but are expected to fluently add
and subtract whole numbers using standard algorithms by the end
of Grade 4. Use of the standard algorithms can be viewed as the
culmination of a long progression of reasoning about quantities, the
base-ten system, and the properties of operations.

I'his progression distinguishes between two types ol computa-
tional strategies: special strategies and general methods. For ex-
ample, a special strategy for computing 398 + 17 is to decompose
17 as 2+ 15, and evaluate (398 4+ 2) + 15. Special strategies either
cannot be extended to all numbers represented in the base-ten sys-
tem or require considerable modification in order to do so. A more
readily generalizable method of computing 398 4 17 is to combine
like base-ten units. General methods extend to all numbers repre-
sented in the base-ten system. A general method is not necessarily
efficient. For example, counting on by ones is a general method that
can be easily modified for use with finite decimals. General methods
based on place value, however, are more efficient and can be viewed
as closely connected with standard algorithms.

Draft, 4/7/2011, comment at commoncoretools.wordpress. com.
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of 10, using concrete models or drawings and strate
on place value, properties of operations, and/or the |
between addition and subtraction; relate the strateg
ten method and explain the reasoning used. Unde
in adding two-digit numbers, one adds tens and tens
ones; and sometimes it is necessary to compose a te

2'NBTjaﬂn.dd and subtract within 1000, using concrete
drawings and strategies based on place value, prope
erations, and/or the relationship between addition a
tion; relate the strategy to a written method. Unde
in adding or subtracting three-digit numbers, one ac
tracts hundreds and hundreds, tens and tens, ones
and sometimes it is necessary to compose or decomp
hundreds.

o Computation algorithm. A set of predefined steps
to a class of problems that gives the correct result in
when the steps are carried out correctly. See also: ¢
strategy.

Computation strategy. Purposeful manipulations ti
chosen for specific problems, may not have a fixed
may be aimed at converting one problem into anothel
computation algorithm.

lownloading (629.29 KB of 531.09 KB} : http:/fcommoncoretoals.fileswordpress.com/2011/04/ccss_progression_nbt_2011_04_073 pdf & Unknown Zone | Protected Mode: Off
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red layered separated 5
the 10 |7 10 7

front:
tu-
Cl a 0000|o0000 00000 00000

back: 000000 00000 00

Children can use layered place value cards to see the 10 “hiding”
inside any teen number. Such decompositions can be connected
to numbers represented with objects and math drawings.
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e Math drawings are simple drawings that make essential math-
S. ematical features and relationships salient while suppressing de-
d tails that are not relevant to the mathematical ideas.
>0
15 Number-bond diagram and equation
17 _
oI
17=10+7
oI
d
y 10 Ji
N
NS Decompositions of teen numbers can be recorded with diagrams
or equations.
d
n
€, 5- and 10-frames
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| B 56 @ | E Comment Share
]H‘ 1 0 7 -
S Decompositions of teen numbers can be recorded with diagrams
d or equations.
n a
= 5- and 10-frames
N
. O0000| 00
g
S 00000 OOOO0O
Children can place small objects into 10-frames to show the ten
a as two rows of five and the extra ones within the next 10-frame,
d or work with strips that show ten ones in a column.
N
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Visual supports

layered separated

80 6 6

front: 8 6 808 0 6 =

looooo] 00000|

86=80+6

Drawings and place value cards can be used to connect number
words and numerals to their base-ten meanings. Eighty-six is
shown as “eight tens and six ones” and written as 86 and not as
806, a common Grade 1 error of writing what is heard.
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General method: Adding tens and ones separately

combine ones =
46 view 6 + 7 as 1 ten and
437 o 3 ones
_|_
33 combine 4 tens and

3 tens with the newly

©0 composed ten (shown
on the addition line)

This method is an application of the associative property.

Special strategy: Counting on by tens
AR [1I] ©cc00
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5 This method is an application of the associative property.
. Special strategy: Counting on by tens
00000
46
37 048
J + starting from 46 count E
t =t 3 on 3 tens then count on
56 66 76 77 787980 81
] 00000 [ ones
' 00
) 82 83
>
{

This strategy requires counting on by tens from 46, beginning
56, 66, 76, then counting on by ones.
1.N

P
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BT'5Given a two-digit number, mentally find 10 more or 10
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T = Base Ten
Arithmetical
Strategies
(Tens and Ones)

500 series also indicates

Base Ten Arithmetical
Strategies
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Mathematics » Grade 1 » Number &
Operations in Base Ten

1.NBT.2. Understand that the two digits of a two-digit number
represent amounts of tens and ones. Understand the

following as special cases:
10 can be thought of as a bundle of ten ones — called a

“ten.”
*The numbers from 11 to 19 are composed of a ten and

one, two, three, four, five, six, seven, eight, or nine ones.
*The numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to
one, two, three, four, five, six, seven, eight, or nine tens
(and O ones).

e e



Ten as a "unit”
Teen numbers as 10 and some more




T
100 Bead Rack

10 rows of 10
beads

*Rows color
coded 5 &5

Color coded
groups of 50




Build- your' own Bead Rack

Materials:
-Sewmg elashc
(el’rher = or; inch)

*Plastic pony beads
in two colors (your
choice of colors)

Directions:

Thread beads onto
elastic, cut elastic
to fit and tie
elastic to form a
loop. Stretch
loop(s) around a
student dry erase

board.




Build-your-own Bead Rack

Use 10 loops

Reverse color order for
rows 6 through 10




P
100 Bead Rack

"Desktop Abacus”
from Amazon
(ignore or cover
place value labels)

Large Classroom rack
from www.mathrack.com




 E—— e
"Read” and "Build” quantities to 100
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T5H241

K’E‘“ = a agn o
£ = . Activities: B
= - Settin = Assessment for = 72N\
g tuc E 3 . . £ Exemplary Learning |55 "CAN ... " o - | = 'E 2 S
ky |29 {situation & ) sl 22| . Learning (*see e =52 |(\&
I o e . Experiences g |+ | @] ("see glossary) g o =
2 lcom|=|= materials) E|E|E glossary) =& a
E J g (*see glossary) |26 |3 - | = =
i L - wvi | = —
1.N E % e
BT.2| |2 S S
£ i = :
- el The teacher will | E %
Und |2 E create an amount |- o8
L ] =] —_
erst| & | = on a 100 bead rack |+ I | =
nd |5 = d flash th = S Briefly show 73 ona | m E J
and flas e & = =
£| ¥ 100 bead rack — = | __ connect the |bead rack, then cover.| & + &
that| 7, |5 amount for the = sl , L of | E
- (| (10 rows of 10) = [ — | = |written numeral | Ask student to write | © | 2
- | the| 2|5 students. Students [@ |7 | & , , o =
e m|w| or 100 bead , . |22 to the gquantity | the corresponding 3 || =
| two | S| o , . will write the Clo|m| | c = | &
=, . |a|@| string, writing i T 2| in the range 1 numeral. Repeat for | oo ml | C
digit|o | 5 , corresponding e & , = al| @
i material - . to 100. other amounts in the | = ==
s of N numeral. Students | o o E H | =
o= , , — u range 1 to 100, | =
a |olZ will share their o o ELE:
E . = + -
twcn-§ § answers and explain |2 % :"13,,
digit| | their reasoning. = E
num| | & =
=
bet%'
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Free Dreambox Teacher Tools
http://www.dreambox.com/teachertools-quick-images

Hide Card

Show Card

Answer | |




Free Dreambox Teacher Tools
http://www.dreambox.com/teachertools-quick-images

rHide Card

Show Card
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Free Dreambox Teacher Tools
http://www.dreambox.com/teachertools-quick-images

Choose a quick images lesson: ¥

=
w1

| Mumbergram from 4 to 10
Tenframe from 4 to 10
Tenframe from 11 to 20

Tenframe from 21 to 40
One-Wire Mathrack from 4 to 10

Two-Wire Mathrack from 11 to 20

Two-Wire Mathrack from 4 to 20 (displayed as doubles)

Ten-Wire Mathrack from 20 to 100 (multiples of 10 only) _
Ten-Wire Mathrack from 21 to 50

Ten-Wire Mathrack from 41 to 100

e
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Free Dreambox Teacher Tools
http://www.dreambox.com/teachertools-quick-images

Hide Card

Show Card

Answer | |




Extension questions

*How many beads if we add 10?
*How many if we take away 10?
*What if we add 1 bead?

*What if we take away 1 bead?

*What if we take away 8 beads?

*What do we add to make 60?




M

100 Bead String

A 100 Bead
String
consists of
alternating

color groups
of 10 beads.




*How many beads?

*What if I add/subtract 1?
*What if I add/subtract 10?
*How many blue beads are left in the group?

*What will I have if I move the last blue bead over?
*How many beads do I need to have to 100?
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Kentucky Common Core Academic Standard
e (KCAS)
o
= *see plossa .
- l £ v KCAS Domain KCAS Cluster
~ 1.NET.%. Add one-digit numbers to two-digit Mumber & | Use place value understanding
E numbers, and add multiples of 10 to one-digit |Qperations in| and properties of operations to
- and two-digit numbers. Baze Ten add and subtract
2.MBT.5. Fluently add and subtract within 100
my , A Y, baced l l Mumber & | Use place value understanding
= using strategies based on place value
- = , = , a ’ Operations in| and properties of operations to
L properties of operations, and/aor the
= , , . , Baze Ten add and subtract
relationship between addition and subtraction.
2.MBT.5. Fluently add and subtract within 100 ,
- using strategies based on place value Mumber & Use place value understanding
- s , , J Operations in| and properties of operations to
L properties of operations, and/aor the
b= , , . , Baze Ten add and subtract
relationship between addition and subtraction.

I I

5

e
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£ Kentucky Common | £ g S P . =

g Core Academic E E . :ng ctivities: E:-:er:'lplar'_.-r Learning > E >
3 | Standard (KCAS) | | o & & Biand e 5 2E |5 g
Z| (seeglossary) |9 | O Feselotn il E S5 55 E
e 7 = T Sl A= —
1.NBT.9. Add one- |, £|3 of Steal the Crown |\ Students play Steal the Crown = & w2
o~ digit numbers to twoql E = E . card game (see in partners or small groups. - = @ = 'E
E digit numbers, and 'E EE E ﬁ link), 100 bead ame cards and directions are E E o E E
= | add multiples of 10 = ;1.; 3 -."..é1 _s' rack or 100 bead| \included in the print link. - Z| + = =
to one-digit and two- = S = ctring tudents will use a 100 bead I -

2.HMBT.5. Fluently Eu:ll:ll_t| .EE o @|Steal the Crown | S§udents play Steal the Crown | o E i
m and subtract within |5 E = 'E E card game (see n partners or small groups. - 5 % 5 5
E 100 using strategies 'E *EE E ﬁ link of T524.2), | Ggme cards and directions are E E : E ;ET
e based on place [= :;J.:L > -".é | 100 bead string | fncluded in the print link of = Z| &2 g 3

value, properties of = 3 \5 or 100 bead entry Th24.2. Students may SR
2.MET.5. Fluently adddj .EE oi tudents play Steal the Crown | ¢ E - 2
-+ and subtract within |5 E = 'E % vteal the Crown /in partners or small groups. = B E o &
E 100 using strategies 'E EE E ﬁ card game (see Game and directons are E E E E é
- based on place [ ;1.; 3 -.".é -:' included in the print link or T = E: E 3
e m = I T U T SR S _— =
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Zeus on the Loose
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+3

+4

Steal the Lrownl game cards

+ 3 + 3 + 3 +4 50 -20 +20
The Switch the Subtract
Treasury digits of Add 20
is 50 Treasury 20
£+ £+ €+ r+
+ H + = Steal the Steal the Steal the Steal the
Crown! Crown! Crown! Crown!
+4 +4 + 5 + 5 0S§ 0¢- 0+
75 99 0
v < — The The The
b 4 Treasury Treasury Treasury is
is 75 is 99 the same
_4 - 5 - 6 Siea] the Steal the Steal the
Crown! Crown! Crown!
Addition 1 d W
and . : g Specialty cards and
Subtraction| the "Crown" card
cards 8| -9 -1]-9
8- 6" 6




Steal the Lrownl game cards

+4

+5

+3

3

c+

+5

C+

+3

3

€+

+4

A

+

+3

3

£+

+4

A

+

1))

Copy the "back" image on the back of each page
of cards to prevent "see-through”




S¢eal The Crownl!

Materials: Crown card (or a toy or paper crown), addition cards, subtraction cards, specialty cards. Additionally, a 100°s chart, 100 bead rack, 100
bead string or sticks & bundles may be used.

1. Deal each player 4 cards and put the remaining cards face down on the table.

2. The youngest player goes first and begins by putting a card face up on the table.

3. The next player will put a card on top of that card and will announce the total. (This stack will be called
the Treasury). Each time a numeral card is played, the Treasury is adjusted according to the card
played. The Treasury total may be shown on a 100 board, bead rack or bead string or with sticks and
bundles.

4. All players will draw a card after his or her turn.

5. In order to steal the crown, do one of the following:

a. Play a specialty card that allows you to steal the crown
b. Play a card that makes the treasury equal a multiple of 10.

6. When the Treasury equals or exceeds 100, the last card is drawn or the teacher calls the end of time,

the player who has the crown wins.

To prepare deck:
Print cards (pages 2-8) on cardstock. The final page can be copied onto the back of the card pages. This will prevent players from being able to see
through the cards. Cut apart cards. Cards may be laminated.

e




S#eal #he Crownl

Draw Pile
Treasury

Each player has 4
cards.

When a card is
played, the Treasury
is adjusted according

to the card
directions.
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S#xa] the Lrownl
To Steal the Crown:

*Play a specialty card that allows you
to steal the crown.

*Play a card that makes the Treasury
equal a multiple of 10.

The winner is the player who has the

crown at end of game. Play ends when:
*The Treasury reaches or exceeds 100

Last card is drawn

*Time is up




e —— e

15242

= Kentucky | £ v
:'; Common E E Setting Activities: Exemplary Learning | =, E - Asse
w | Core AlS| (situation & Experiences E - E E N Lea
et 3,
2 | pcademic|2|2| materials) ("see glossary) 2 sE |2 g (*see glossary) -
=2 P-4 250 82 =
1.NBT.9. I
Add one- E
o - C =
digit K = i
o —
numbers | v|o o) = -~ add or Show &E
alc & T subtract a e
to two- |@|® Students play Steal the Crown | £ o , rack. A
digit E _E Steal the Crown in partners or small groups. - E single digit beads? \
1 = :
E numbers, | 5 E card game (see | Game cards and directions are | = E = number or 10 if | ta
&~ | and add = - link), 100 bead included in the print link. =0 . E from a number how
= | multiples ;;J',L 2 |rack or 100 bead| Students will use a 100 bead % 2 E in the range 1 “How m
3 . — .
of 10 to |u w string rack or a 100 bead string to {é = to 100 with will | ha
one-digit E = keep track of the ongoing total.| . support of a it G
-nd two- | E| @ w = bead rack or .
=HE g = | bead stri I
digit |Z = m ead string.
numbers. b



Students will
use a 100
bead rack to
keep track of
the
Treasury.




Observe how
students
determine what
beads to move.

Ask how students
determine the new
amount.




Students can

keep track of

the Treasury
on the 100

bead string.




T524.2

Ask questions such as:

*How can you get the crown?

*What would you need to add/subtract?
*What is the nearest multiple of 10?
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e Kentucky | £ = @
£ | common | E| S Setting Activities: Exemplary Learning | =, [ - " CAN .
i Wl LT N LTI
3 Core S ﬂ (situation & Experiences o - .
E i Pt . . T g g (*see glossary)
= | Academic |= |= materials) (*see glossary) E SIE = E &
2 | Coomdacd E H z &l 2= =
2.MBT.5. o
t
Sl E = Students play Steal the Crown
o o
add and il = in partners or small groups. = =
subtract | 4 |= . . ] =
w | Game cards and directions are | + U
within 100|2 [ = [ 5teal the Crown | | , o = = .. add or
= included in the print link of & =
using |E|£| card game (see — w2 subtracta | As
22| fnk of T24.), | | CnoY TRAL otudentsmay B ) 23| Goole digit | 4
; c . -— —
E alnire s = | initially use a 100 bead rack or | % o | 5
™~ | hased on | &= 2| 100 bead string , E |~ | B number or 10 | Co
— L | 100 bead string as a check but | = o -
= place |z|2| or 100 bead : ¥ | & | © | fromanumber | tas
=g = K writi chould move away fromusing | & | oy | § | . " 1|y
rack, writin in the range o
ss e T = materials. Student may be asked| 3 b= s
propertie | o | = material —_— : — = to 100.
ol = to record their thinking using - "
s of E|lm , i =
= an Empty Number Line or other | 3 &
e
operation = Format.
s, and/or ek
tha =



Students can record
the their reasoning
on an Empty Number
Line
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p Kentucky | £ | = @
_-Ig' Common | £ |5 Setting Activities: Exemplary Learning > B > " CAN
Core = ﬂ (situation & Experiences - s = _| . a
B v | . g 2= g g (*see glos
2 | Academic |= |= materials) (*see glossary) E =2 _|E ™
— 2 =0 w2 =
2 | Cpordord H E - Bl
LNBT.5. | |
Fluenthy E _ucﬂ ﬁ dd
add and | |2 2 -
subtract E E Students play Steal the Crown E = subtrac
i — .
within 100 “; E in partners or small eroups. o 0 single d
= . . — +
using | & E Steal the Crown Game and directions are e i o | number
i strategies 5| u| card game (see | included in the printlink or T | @ % S | from a nu
=1 & E :
E based on E = | link of T324.2), | 524.2. Student may be asked to | £ ; E in the ra
: [l
olace o @ [ writing material | record their thinking using an E; ; = to 100 us
value f E_ Empty Mumber Line or other E % variety
=k format. v e menti
Sl E - - 8 strate
sof |= m g
operation

e,
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Distancing the Setting

Concrete Abstract/Symbolic
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Kent Co =5 <
_-l":-' ntucky mn:mn = '!E Setting Activities: Exemplary Learning | =, ﬁ . . A
g Core Academic o3 . . . TERTRRT | CAN ......
&alol|  (situation & Experiences =l 2= L
T Standard (KCAS) i et . . g|= || ("see glossary)
% I o | materials) (*see glossary) E|E|E
< ("see glossary) |99 Z |5 |2
2.MET.1. Understand Teacher will show an amount in
that the three digits of the range 1 to 1000 using bead
a three-digit number |3 strings and students will write o connect the
represent amounts of : o the corresponding number. For E = v;..r.r'itten numeral
hundreds, tens, and ﬁ T:u example, show 425 by placing E _E_ to the quantity Shov
ones; e.g., 706 equals 7 [ S| ] out 4 complete (100) bead ; w2 in the range 1 strir
w [hundreds, 0 tens, and & E E strings and a bead string E o _':':":I "Ho
- —|2| Ten 100 Bead v |=|E| to 1000 and |
& | ones. Understand the E - Strings showing 35 beads. Alternatively, E o é can add and Wi
= L™
= | following as special §. = students can be asked to build || a | 2 cubtract 10 and bead:
E \ \ .q: + |+
: . - h
CASEs T @ a number Iu51r|g bead 515r'|ng5 c T o 100 without a'l.lfe
100 can be thought of (o |5 Azk questions such as "What |+ (= counting by ST
O i
as a bundle of ten tens E would be 10 more/less? What E ones
. . ] .
— called a "hundred.” [< would be 100 more/less?, then
The numbers 100, 200, make the corresponding change
300, 400, 500, &00, 700, with the beads.

e
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Mathematics » Grade 2 » Number &
Operations in Base Ten

2.NBT.1. Understand that the three digits of a three-digit
number represent amounts of hundreds, tens, and ones;
e.g., 706 equals 7 hundreds, 0 tens, and 6 ones.
Understand the following as special cases:
*100 can be thought of as a bundle of ten tens —
called a “hundred.”
*The numbers 100, 200, 300, 400, 500, 600, 700,
800, 900 refer to one, two, three, four, five, six, seven,
eight, or nine hundreds (and O tens and 0 ones).

e e
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- Kentucky | £ = o
= | common | €5 Setting Activities: Exemplary Learning | », [5 . " CAN i 4
L] 2 [T D T 1 | (e
E T .;.,“ ﬂ (situation & Experiences R - |
E o lem . . g == g o ("see glossary)
= | Academic |= |= materials) (*see glossary) E = g — E o
=4 P - T Ao 3 -
2.MBT.1. Teacher will show an amount in
Understa the range 1 to 1000 using bead
nd that E strings and 5t|_||?|en1'_=. will write _%  connect the
the three|, . the corresponding number. For | @ - .
.. w3 . = = |written numeral
digits of a |3 |= example, show 425 by placing = (=] to the quantity Sho
three- |E£|2 out 4 complete (100) bead Zlu s, st
digit |E |7 strings and a bead strin ¢ | & @ | the range 1 H
Ty 1 =
= S5 18|| Ten 100 Bead s = %2 |2 | € | to1000and]
e~ | number |w® , chowing 35 beads. Alternatively,| E o - W
= |represent| a students can be asked to build | + a 2 beac
o | W b . bead shi < | 2| = subtract 10 and hav
amounts f © a number .UEmE ea 5_r'|ng5. c o 100 without .
of RS Ask questions such as "What — G , al
1 _ w - counting by
hundreds, E would be 10 more/less? What L ones
tens, and [< would be 100 more/less?, then = ]
ones; make the corresponding change






e ———
15245

Extension questions:

Start counting from 425

What if I add/subtract 100?

What if I add/subtract 10?

What do I subtract to get 400?

What do I add to get 500?




15245

Use 100 bead racks to build numbers.

Alternative option -
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T523.1

KNP entry number

Kentucky Common Core Academic
Standard (KCAS)

(“see glossary)

KCAS Domain

KCAS Cluster

Setting
(situation & materials)

Activities: Exemplary Learning
Experiences
(*see glossary)

T 523.1

1.HBT.4. Add within 100, including adding
a two-digit number and a one-digit
number, and adding a two-digit number
and a multiple of 10, using concrete
models or drawings and strategies based
on place value, properties of operations,
and/or the relationship between addition
and subtraction;
relate the strategy to a written method
and explain the reasoning used.
Understand that in adding two-digit
numbers, one adds tens and tens, ones
and ones; and sometimes it is necessary
to compose a ten.

Mumber & Operations in Base Ten

Use place value understanding and properties of

operations to add and subtract.

Delivery Game: 2 truck
picture mats and tens or ones
customar order cards, one sot
per pair of students (sae link);

20 bundles of ten popsicle
sticks, 50 loose sticks and 4
hair-holders per pair; writing

space

Delivery Game: Each player starts by
placing 5 bundles and 5 loosea sticks on
his/her truck. The customer order
cards are placed face down between
the players. Players take turns taking
a card and following the instructions.
Write a "shipping report” of each stop--
the addition or subtraction sentence
for the truck contents. Play continues
until all cards have been used. The
player with the greatest number of
sticks wins the game.
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T523.1

KNP entry number

Kentucky Common Core Academic
Standard (KCAS)

(“see glossary)

KCAS Domain

KCAS Cluster

Setting
(situation & materials)

Activities: Exemplary Learning
Experiences
(*see glossary)

T 523.1

1.HBT.4. Add within 100, including adding
a two-digit number and a one-digit
number, and adding a two-digit number
and a multiple of 10, using concrete
models or drawings and strategies based
on place value, properties of operations,
and/or the relationship between addition
and subtraction;
relate the strategy to a written method
and explain the mémning used.
Understand that in adding two-digit
numbers, one adds tens and tens, ones
and ones; and sometimes it is necessary
to compose a ten.

Mumber & Operations in Base Ten

Use place value understanding and properties of

operations to add and subtract.

Delivery Game: 2 truck
picture mats and tens or ones
customar order cards, one sot
per pair of students (sae link);

20 bundles of ten popsicle
sticks, 50 loose sticks and 4
hair-holders per pair; writing

space

Delivery Game: Each player starts by
placing 5 bundles and 5 loosa sticks on
his/her truck. The customer order
cards are placed face down between
the players. Players take turns taking
a card and following the instructions.
Write a "shipping report” of each stop--
the addition or subtraction sentence
for the truck contents. Play continues
until all cards have been used. The
player with the greatest number of
sticks wins the game.




Activities: Exemplary Learning
Experiences
(*see glossary)

ivery Game: Each player starts by
zing 5 bundles and 5 loose sticks on
s/her truck. The customer order
rds are placed face down between
cplayers. Players take turns taking
ard and following the instructions.
te a "shipping report” of each stop--
o addition or subtraction sentonco
the truck contents. Play continues
itil all cards have been used. The
ayer with the greatest number of
sticks wins the gama.

1523.1

"I CAN ......"
(*see glossary)

Assessment for Learning
(*see glossary)

... add or subtract
ones cr tens using
materials. | can also
“write the matching
addition and
subtraction
santences,

Show and hide a
collaction of 14 (1 bundle
and 4 loose) sticks. Show
and add 4 bundles to the

hidden collecticn. Tell
the student that you are
adding 4 bundles. Ask the
student how many sticks
there are in all. Show and
add 9 sticks to the hidden
collection and ask how
many. Ask the student to
writa the adcition
santence for each ag#




ssment for Learning
(“see glossary)

1523.1

Show and hide a
ction of 14 {1 bundle
i loose) sticks, Show
add 4 bundles to the
den collection. Tell
student that you are
ig 4 bundles., Ask the
ent how many sticks
care in all. Show and
? sticks to the h-dden
ection and ask how
Ask the student to
write the addition
ance “or each action.

Teacher Notes

/

Some students may not yet be able to conceive of a group of ten as 1 thing to be
counted. Those students may nead more experience with building numbers using
sticks and bundles with arrow cards and with counting items in groups. The standard
here refers to operating with an addend/subtrahend that is either a 1-digit number or
a multiple of 10. Activity T 523.2 is mora difficult, because the cards include 2-digit
numbers that are not multiples of 10.
rucks instaad of the printed truck pictures, if desired. Instead and
bundles, you m ' i ase ten materials.
Mote that actual bundles and loose items of the thing to be counted (i.e. sticks and
bundles) may be more supportive of student conceptual understanding than a piece of
plastic marked with 9 dividing lines (i.e. base ten long blocks). Encourage students to
talk about the how many-ness of the collections (including the number of bundles, the
number of loose sticks and the total number of sticks) in order to build students’
understanding that 10 ones and 1 ten are the same thing is a vary abstract concept.




Best Delivery Service

Printables
for T523.1

(eachis
812 x11

We are fast and accuratel When
‘ I printed)

Best Delivery Service

We are fast and accurate!

Celiver

30 sticks

Deliver
10 sticks

Deliver
20 sticks

Celiver
I sticks

Deliver
8 sticks

Deliver
& sticks

Celiver

e T P PP

Deliver

AN = nle-

Deliver

T omdn-ls

I i 2D = oklivio F 3XICH3 I

Pick up
30 sticks

Pick up
10 sticks

Pick up
20 sticks

Pick up
2 sticks

Pick up
3 sticks

Pick up
4 sticks

Pick up
7 sticks

Pick up
8 sticks

Pick up
9 sticks




A “bundle” = 10
sticks

Consider using
sticks instead
of base ten
blocks.
Students can
physically
break apart a
bundle of 10 to
have a
concrete model
of regrouping!




Materials for T523.1




Students each put 5
bundles and 5 sticks on
their truck
“How much is that
altogether?”

Students take turns drawing
a card and either “pick up”
or “deliver” the appropriate

amount of sticks.



“How many sticks do you have
altogether in your truck?”

“Could you show what you just did with
numbers?”




e

Draw a card Add or
remove
that many
sticks

Record




KNP entry number

1523.2

Setting
(situation & materials)

Activities: Exemplary Learning
Experiences

(*see glossary)

Delivery Game: 2 truck
picture mats and tens
and cnes customer order
cards, one set per pair of
studants (sea Lnk); 20
bundles of ten popsicle
sticks, 50 loose sticks and
4 hair-holders per pair;
writing space

Delivery Game: kach player starts by
placing 5 bundles and 5 loose sticks on
his/her truck.  The customer order cards
ara placed face down hetweoon the
players. Flayers take turns takng a card
and following the instructions. Write a
“shipping report” of each stop--the
addition or subtraction sentence for the

" "
trirly cantontc Ol v cnntimine nintil all
Tl Wl IR e ] I“:r S WEF R PRI TS Wl el AR

cards have been used. The player with
the greatest number of sticks wins the
game.




" CAN ......"
(*see glossary)

Assessment for
Learning (*see
glossary)

... add or subtract anaes
and/or tens using
materials. | can aso
write the matching
addition and subtraction

Show and hide a
collection of 14
bundle and 4 loose)
sticks. Show and add 11
(1 bundle and 1 stick) to
the hidden collection.

Ask how many in all
Show and add 27 to the

hidden collection. Ask
haw many in all.

1523.2

Teacher Notes

Also assess student thinking for subtracting from a hidden collection,
including "easy” questions that do not require unbundling/decomposing
and “hard" questions that do. Carefully saloct the tasks in an order that
students to think about related facts.

Hote that this activity uses cards containing numbers made of tens and
....... boimmim mim blm et g pmrm i mm pam ] el Elm b g m e kb e
ulies, wWilkig2ds LY |JIH'|'IULI1'| VEISIUTT UxEd Lalds Lhal Wil 2 2L

of ten or single digit numbers.




Printables
for T523.2

(eachis
81 x11

Best Delivery Service

We are fast and accurate!

Best Delivery Service

We are fast and accurate!

Deliver
7 sticks

Deliver
10 sticks

Deliver
22 sticks

Deliver
5 sticks

Deliver
20 sticks

Deliver
18 sticks

Deliver
9 sticks

Deliver
10 sticks

Deliver
14 sticks

Pick up
4 sticks

Pick up
10 sticks

Pick up
24 sticks

Pick up
b sticks

Pick up
20 sticks

Pick up
26 sticks

Pick up
8 sticks

Pick up
11 sticks

Pick up
19 sticks




Materials for T523.2







“What do you need to do?”

“What can you do if you don’t
have enough sticks?”

“What's the easiest way to get
9 sticks?”

“l can get a bundle of 10 and
just take out 1 stick.”

“I can break a bundle of 10
apart and get the sticks | need
to have 9.”




KNP entry number

Setting
(situation & materials)

Activities: Exemplary Learning
Experiences
(*see glossary)

Delivery Game: 2
truck picture mats and
numeral customer
order cards, one set
per pair of students
(see link); marker;
writing space

Delivery Game: Each player starts
by writing 55 (as the imagined
“number of sticks inside) on the
truck. The customer order cards
are placed face down betweaen the
players. Players take turns taking a
card and following the instructions.
mark on the truck the change in the
number of sticks after each turn
and the new total. Play continues
until all cards have been used. The
player with the greatest number at
the end wins the game.

|
qL

o



(*see glossary)

Assessment for
Learning (*see glossary)

... mentally add and

subtract imagined

quantities of sticks
and bundles and

explain my thinking.

Ask a student to tell you
how much is 4 bundles
and & sticks. Then, ask
the student to tell how
much there would be if
you added 1 bundle and

2 sticks. Finally, ask
how muck if you added
another bundle and 7
loose sticks.

1523.3

Teacher Notes

Also assess student thinking for subtracting 2
digit numbers. Hote whether ar not the
student is abla to mentally "unbundla” tens

Support students in using whatavar notatior
makes sense to thew (i o, writing the
number cf sticks and bundles, using an
empty number line, writing equations) while
playing the game.

_—




Printables Deliver
for T523.3 12 20 3

Deliver Deliver Deliver
18 24 13

Deliver Deliver Deliver
11 19 1

——

Best Delivery Service

We are fast and accaratel




e ————

Materials for T523.3




Students write numbers on their delivery truck instead of
building the number with bundles and sticks.

e



Students draw a card, either add to or subtract from
the total “In” their delivery truck, and explain or model
their thinking.

e



“How did
you work it
out so
quickly?”

“I know it's
441"




1523.4

KNP entry number

Setting

(situation & materials)

Activities: Exemplary
Learning Experiences
{*see glossary)

Addition and
subtraction cards (se2
link); writing space

One student will take an
additior and subtraction card
(in the sequence specified on
the cards) and read it to the

other student who will tell

the answer and explain
his/her thinding.




“I| CAN ......"
(*see glossary)

—.mentally add and subtract
far al. sums ang differences
within 100.

Tezacher Motes

Present addition and subtraction prcblems as a string of related
problems to allow students to consider using related facts as
thoy dovelop officient mental strategios for oserations with 2
digit numbers. Although this learnirg exparierce appears to be
diffarent from the othars in this task group, the learning
objective (of bacomin i ith conceptual place value and
¥ with mertal opertaions) 15 COm=% t.

You may wish to provide each student with 3 picture of th
truck to aid in using mental imagery of the quantities as they
calculate. Be cautious about limiting student understancing by
showing students early on how to operate on digits in a plac
rather than thinking about the quantities involved




30+12 31+11 32+ 10
50 +18 49 + 18 48 + 18
60 +17 50+ 17 BE+17

Printables
for T523.4

L Ll

100 -30 90 - 30 90 -29
ap - 31 70-40 70-39
70-41 98 - 20 98 - 19




Materials for T523.4




Student draws a card Partner tells the

and reads it to her answer and
partner explains/records their
thinking

e



“I know It’s 29! | just
pretended the 31 was a
30 and subtracted it from
the 60 and then | took
away 1 more and | got
29."




P

1523.5

KNP entry number

Kentucky Common Core Academic
Standard (KCAS)

(*see glossary)

JKCAS Domain

[KCAS Cluster

Setting
(situation & materials)

Activities: Exemplary Learning
Experiences
(*see glossary)

Numeracy Strand

|tfrmn AVMR)

2.HBET.7. Add and subtract within 1000,
using concrete models or drawings
and strztegies based on place value,
properties of operations, and/or
the relationship between addition and
subtraction; relate the strategy
to a written method. Understand that
in ardding ar subtracting threz digit
numbers, one adds or subtracts
hundreds and hundreds, tans

:ll'll"" tnnc nnoc :II"‘U" AT = :II'U"
AN RTETE LRy WA ST DU DA ARy CAD R

sometimes it 1s necessary Lo compose
ar
decompose tens or hundreds.

Mumber & Operations in Ease Ten
ie place value understanding and properties of operations to

add and subtract.

Delivery Game: 2 truck
picture mats, big bundles of
100, bundles of 10 and stick
pictures, and customar order

cards to 1000, one set per pair
of student: (see link); writing
space

Delivery Game: Each player starts by
placing pictures of 5 big-bundles [of ten
tens or one hundred), 5 bundles (of ten),
and 5 loose sticks on o in his/her truck.

The customer order cards are placed
faca down batwean the players. 2layers
take turns taking a card and following
the instructions.  Players may make
equal trades (such as trading a big-
wundle of 100 for ten undles of 10) as
neaded to follow the directions on the
card. Write a "shippinz report” for each

o '
ctrm--tha additinn e colhbractinn
_".'I.FF LT AR LW WF - L LA ]

sentence of the changes in the truck
amounts.  Play continues until all cards
have been used. The player with the
greatest number of sticks wins the
game.

Base Ten Arithmetical Strategies




1523.5

"I CAN ......"
(*see glossary)

Assessment for Learning (*see glossary) Teacher Note

... add or subtract ones, tens
and/or hundreds using
matarials. | can also write
the matching addition and
subtraction sentences.

The easier version of this game is
the cards face up on the truck,

Encourage mora sophisticated
students put the cards "in" the
picture).

Show and hide a collection of 382 sticks
representad by pictures of 3 big-bundles, 8
bundles, and 2 loose sticks. Show and add 213
(represanted by pictures of 2 big-bundles, 1
bundle, and 3 loose sticks) to the hidden
collection. Ask how many in all. Finally, show
and add another 157 (represented by pictures of
1 big-bundle, 5 bundles and 7 loosa sticks) to
the hidden collaction. Ask how many in all.

Also assess the development

stratogios, similar to the Assos:

task provided. Ask "easy" questio

unbundling/decomposing and “h
do.




 EEE———,—
T523.5

Assessment for Learning (*see glossary) Teacher Notes

¥)

—

The easier version of this game is where students put
the cards face up on the truck, so they are visible,

Encourage more sophisticated thinking by having
students put the cards "in” the truck (under the

Show and hide a collection of 382 sticks
rapresentad by pictures of 3 big-bundles, 8
nas, tens | bundles, and 2 loose sticks. Show and add 213

; using (represanted by pictures of 2 big-bundles, 1 picture).

lso write bundle, and 3 loose sticks) to the hidden

tion and | collection. Ask how many in all. Finally, show Also assess the development of subtraction
ences. and add another 157 (represented by pictures of strategios, similar to the Assessment for Learning

1 big-bundle, 5 bundles and 7 loosa sticks) to
the hidden collaction. Ask how many in all.

task provided. Ask "easy" questions that don't requirg)
unbundling/decomposing and “hard" questions that
do.




Best Delivery Service

We are fast and accaratel

Best Delivery Service

We are fast and accarate!

Printables
for T523.5

Deliver
169 sticks

Deliver
288 sticks

Deliver
322 sticks

Deliver
178 sticks

Deliver
115 sticks

Deliver
209 sticks

Deliver
250 sticks

Deliver
180 sticks

Deliver
211 sticks

Pick up
180 sticks

Pick up
210 sticks

Fick up
175 sticks

Pick up
293 sticks

Pick up
268 sticks

Pick up
310 sticks

Pick up
106 sticks

Pick up
129 sticks

Fick up
201 sticks







P —

Materials for T523.5




For a more
challenging
version,
have
students
turn the
cards face
down or put
them under
the truck




“| can trade a bundle of
10 card for 10 stick
cards and complete my
delivery.”

“I only have 5 stick
cards.”

PSS
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- Reflection Questions —

KENTUCKY CENTER FOR
L MATHEMATICS

1)How can you be sure students are thinking about the
relative values (quantities) of the numbers involved in an
addition or subtraction situation?

2)What are some different ways to think about finding the
difference of 150 — 98?7 Which of the ways is most
efficient? Which ways do you think best support student
understanding and application of the base ten structure?
Explain your reasoning.

3)Why is it important to have students develop and
communicate their strategies used in doing advanced
mental computation?

4)What is the difference of memorization and meaningful
memorization?

5)Why do you think the authors of the new standards
delayed teaching of the traditional algorithm for addition
and subtraction until fourth grade? 11




