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Why Teach Numeracy*



What is Number
Sense?

“...aperson's genercl uncler‘si'qnding of
number and operations dlong with the ability
to use this unders+onding in flexible ways to
make mathematical judgments and to
develop useful s+rc+egies for solving complex

problems" (Bur+on, ]993; Regs, ]99])

from NCTM's Illuminations website



Composing and Decomposing
Numbers: Foundation for Fluency

R "Focusing on a qucn’ri’rg in terms of its pqr+s has
impor‘llqn’r implica+ions for deve|oping number

sense." (Vande Walle, 2013, p 139)

R "If basic facts are to be Founda’rional, Jr|weL:; must be
based on an under‘s’rqnding of the composi+ion and
decomposi’rion of numbers. When children know

'H"\e PGP+S O'F numbers ’rhr‘ough ‘O, Hweg au+oma’rico"y

know the basic facts.” Rehardson, 2012, p 43)



Number Bonds: Fact Families
Revisited

Number bonds emphasize...

R the pqr+/pqr+/who|e

re|q’rions|*\ip

R the re|c1’rionship between
addition and subtraction


http://4.bp.blogspot.com/-ocJwLlLPj_4/UfGROQdCsCI/AAAAAAAAL98/ZSa8MzoJjtk/s1600/Number+Bond+5.JPG

The Evolution of a Number

Bond
5 25
3 22
10+3 =13 40 +22 =62

Add and subtract within 20 Add and subtract within 100



The Evolution of a Number
Bond

- il
E /5 min ft 8 ink 10 in
60 4 6

4:00 + 60 min = 5:00 5 6 in

Fifth Grade
Measurement conversions

Fourth Grade

- § Elapsed time

Fourth Grade
Add fractions



What is Subitizing?




Subitizing

r"...that ability to ‘just see it* without counting is called
subitizing." (Van de Wadlle, 2013, P 129)

OR"Subi’rizing is a fundamental skill in the deve|opmen+
of students' unders’rdnding of number."

(Baroody, 1987, p 115)

CDR"Subihzing is an impor]lc:n’r componen+ of
computation at the lower grades.”

(Pdrrish, 20]0, P 39)



Dot Cards

“In corporafin g dof
0 -:’6’6“75?6\ images info classroom
 e000®
. 0® e0@ number falks pro vides
T 00000
Y YT opportunities fo work on
| ’|.".’T.Ji.Ti—} PP
. PV e 4 3 c
o0eaal counfing, seeing
 0000e
® numbers in a var‘iefy of

ways, subitizin g, and
learnin g combinations.-

(Parrish, 20]2, P Lﬂ)
i‘ Door #3



Dot Card
Routines

R Deve|op and prcchce
procedures for dot card
routines. Avoid hcving students
shout out answers.

R Be sure to ask not on|y what
number Jrhey see, but also Aow

Jrhey see it.

xR "Did anyone see it a dif ferent
uqu?"

8 Let’s try it!



Dot Card
Routines

R Start with smaller numbers and build to
|arger numbers thal use combinations
of the smaller numbers.



Dot Card
Routines

R Connect the visual to the sgmbohc bg uuri’ring
number sentences for the combinations

students see. 2+ 3 -6
"X X 3+2+1=6
@0
O H+2=6

o+|=6



Dot Card
Routines

R 5- and 10-frames anchor to the critical

benchmcr‘ks O'F 5 Ghd ]O

&l

Fast Five



Dot Card
Routines

R The processis t
cc:rcls, but ques!

he same as with random dot
ioning can include the

re|c1+ionship of t

ne number ShOWh 'I'O 5 or ]O




Dot Card
Routines

R Use two colors to suppor’f
composing/decomposing skills and
developmen+ of basic facts.




Dot Card Interactive
Resources

R NCTM I"umincﬁions, R Fuel the quin,
and

(0[1[2[3[a[5[e[7[8 [



http://illuminations.nctm.org/ActivityDetail.aspx?ID=74
http://illuminations.nctm.org/ActivityDetail.aspx?ID=74
http://illuminations.nctm.org/ActivityDetail.aspx?ID=75
http://illuminations.nctm.org/ActivityDetail.aspx?ID=75
http://illuminations.nctm.org/ActivityDetail.aspx?ID=75
http://www.fuelthebrain.com/Interactives/app.php?ID=29

Dot Card Interactive
Resources

R DreamBox,



http://www.dreambox.com/teachertools
http://www.dreambox.com/teachertools
http://www.dreambox.com/teachertools
http://www.dreambox.com/teachertools

Dif ferentiating—
What’s My Number?

xR Building a number (composing) and breqking a number

dpqr+ (decomposing)

R Use the "hiding assessment” to determine each child's
number

R Students should master the combinations for one number
before mMoving on to the next

R Independen+ pr‘qc’rice, pcr’fner work, and smc"-group
instruction are all based on each student's number

R Ongoing...qs in ALL YEAR LONG



Dif ferentiating—
What’s My Number?

) Wha+’S MY NUMbEr?

Name




Number
Bracelets

i I'l’ it | "" "lHIHr Use chenille stems

‘ IW i '::“ Wl (cut of f about 2*) and
‘ a pony beads to make

[ “101
" l
l

|
i
|
'y
i
l

bracelets. Use a
sing|e color for the
beads. Use mqi|ing
labels for the number
tag. Put the number
+qg over the twisted

i‘ Door #3

ends.



Number Bracelet
Routines

R Students mcnipu|c:+e the beads and make dll the

combinations for a given Jr<:1r‘ge’r number-.

8 Let’s try it!



Number

Bracelet

Routines

R Students canrecordt
combinations in a mat
concrete with the abs’

§ Mycombinahono | T My combinations §

for 3 4 - for 3
¥ : -
% . : w: n!lt - ..,., : o e s AR L 1

heir number
'\journcﬂ to connect the

ract (symbohc).

| My combinations E - ‘
,0,3 My combinations
¢or3
EEc - ==+
0+3 l+2 O and 3 [ aed 2
Ao DG
== - 2ona| 3and O



Number Bracelet
Routines

R Partner qchvh‘y—one
pcr’rner hides some
beads and the other
pcr+ner has to figur‘e out
how many are hidden.

® Number br‘oce|e’rs are

grea+ for the "hiding

assessment”.



Rekenreks

Rekenrek franslafes
/oose/y fo calculation rack
or arithmefic rack, and it
was a’esignea' by a Dufch
Mathematician. The
rekenrek is a greaf visual
model for de ve/opin ga
sfrong sense of 5 and 10,
and it suppor'fs a
sfrafegy -based
appr‘oac/') for learnin g
calculations.




2 B &

Rekenreks

CU'I' Foom shee+s il’TI'O LI X 6 rec’fcngles

Cut 2" of f the ends of the chenille stems
Poke the ends of the chenille stems into left side of

H’\e 'FOGI’Y\ rec+cng|e, CIbOU'I' an inch GPGI"'I'

Threcd 5 red bequ Clhd 5 whi+e beods on ecch

stem

Poke the other ends of the stems H\rough the foam
and twist the ends Jroge’rher~ on the back



Rekenrek Routines

R Introduce the rekenrek and allow students to make
observations.

R Teach the conventions of s+cr+ing with the beads on
the righ+ and move beads in groups, rather than
one bg one.

————————00000 -
T T 90000



Rekenrek Routines

Quick Flash

MGI(e 5_+Op row on|g; 'I'OP qncl boHom
que ]O_'I'IP row on|g; 'I'Op and boHom

Build a Number—par+ners

2 3 % 8 2

Numbers Fr‘om "_ZO"'\OW Many +ens and ones?

V00— 08® | - ‘'Usethetoprowto

show me 3 with one

—..“.OQQOO move."



Rekenrek Interactive
Resources

R Professor Gorfield, R DrecmBox,

m 0L Ol O DL D ’ Jennifer (Teacher) dreambox

Hide Card

Show Card

® Yo Yo Yo Yo

Slide the beads to make

= f|1

in one push

Iﬂﬂﬁﬂﬂﬂﬂﬂﬂ



http://www.professorgarfield.org/yourfuture/math.html
http://www.professorgarfield.org/yourfuture/math.html
http://www.dreambox.com/teachertools
http://www.dreambox.com/teachertools

Shake and Spill

Dif ferentiate by chqnging the Jrc:lr‘gejr

number

o o
ON _ ®

o *




Shake and Spill

S%uick Agakal 3 on the duck and
BB el e S e

@ 3andimckel

5 on H\e dUCI( Ohd 2
of f the duck.

5 and 2 make 1.

i‘ Door #3



How Many to Make Ten?

® MG'I'eI"iCIIS: IDIGhI( Jren-Fr‘ome, 'I'WO'COIOP COUI‘T"GPS,

10-sided die (0-9)

® RO" H'\e c|ie cmd PU'I' H"\CI'I' number O'F COUh'I'ePS on H"\e '|'el"\‘

Fr‘cme using one COIOI"

® Use H'\e oH'\er‘ COIOI" 'I'O Comp|e’re H\e +en-Frcme

® State the number sentence or combination

b6 andYmake IO
OR
6L+4=10
OR
0=6+Y

O

O

L dL
OO

i‘ Door #3



Roll and Cover

® Materials: game bocrd, two-color coun’rer‘s, 10-sided

dice (0-9)

® RO" H'\e dice ond de+ermine H\e number needed 'I'O mcke
]O; cover H"\CI'I' number on H\e board

® qugers take turns ro”ing and covering numbers until all

numbers are covered

11200 @

6 | 7|8 |9 |10

i‘ Door #3




Seven on Top

ch out seven cards face up
Remove pairs of cards with a sum of 10
Rep|qce ccrds, c1|uqus |ec1ving seven

If there are no pairs for ten in the seven
cards shouuing, |qg down another seven
cards on Jrop of the others

Variations:

9 Sl’\OW CCIPCJS one CI+ a +ime cnc| |’\GV€
s+uden+s fe" you H"\e number 'H‘\G'I'

makes ten

=» Remove some cards and p|qg
|oo|<ing for combinations of other
numbers

4
‘.
* .
o :

Lay out seven cards face up
2 tl .‘ y " E 3 o
& -a
.

Remove pairs of cards with a sum of
10. Replace the cards that were taken
always leaving seven cards

Z 3

If there are no more pairs with a sum
of 10, add seven more cards.




Mathemagician Make Ten

® Remove +he Face CGPdS cnd Jokers 'FPOI’Y\ a
s’rondord deck O'F ploging CGPdS; aces are ones

® One p|qger chooses a card from the deck and
plcces it face down of f to the side

® Place dll other cards face up in rows and
columns on the table

® Taking +urns, ployers take pairs of cards that

combine to make 10 of f the table while s+c+ing the

'FGC'I'; ]OS can be +a|<en O'F'F H‘\e 'I'Gble, Ghd H‘\e
plcger WOUId say ]O + O

® Atthe end of the game, one card will be left on
the +ob|e; its pair is the one hidden of f to the sidel
Note: if no cards are left on the table at the end
of the game, the hidden cardis a 10l ©

8 Let’s try it!
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Online Resources

NCTM Illuminations

|’\Hp=//i||umina+ions.nc’fm.or‘g/Achivi’rgDe’rci|.ospx?ID=7"|, five-frame tool

th=//i||uminoJrions.ncjrm.or‘g/AchivijrgDe+ci|.cspx?ID=75, ten-frame tool

Fuel the Broin, In’reroc’rives, # Flash

th=//uuuuuu.1cue|Jrhebr*oin.com/InJrer‘ochives/cpp.php?ID=29

DrecmBox Teccl'\er TOOIS, |'\Hp=//uuwuu.dreombox.com/+eccher+oo|9

Professor Garfield
th=//uuuuuu.professorgor‘f:ie|d.org/gourfu’rure/mo’rh.h+m|

DrecmBox Tec:cl'\er TOOIS, |'\Hp=//uuuuuu.dreombox.com/’feocher"fods


http://illuminations.nctm.org/ActivityDetail.aspx?ID=74
http://illuminations.nctm.org/ActivityDetail.aspx?ID=75
http://www.fuelthebrain.com/Interactives/app.php?ID=29
http://www.dreambox.com/teachertools
http://www.professorgarfield.org/yourfuture/math.html
http://www.dreambox.com/teachertools
http://www.dreambox.com/teachertools
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