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SAGE Publications 2006 (reprinted 2009), 
ISBN 978-1-4129-0758-3

http://search.barnesandnoble.com/booksearch/imageviewer.asp?ean=9781412907583&imId=10550355


3  Construct viable arguments and critique the  
reasoning of others.
… Elementary students can construct arguments 
using concrete referents such as objects, 
drawings, diagrams, and actions. Such arguments 
can make sense and be correct, even though they 
are not generalized or made formal until later 
grades…. 
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Kentucky Common Core 
Academic

Standards for 
Mathematical Practice



Kentucky Common Core 
Academic

Standards for 
Mathematical Practice

6 Attend to precision.

Mathematically proficient students try to 
communicate precisely to others. … They 
calculate accurately and efficiently … In the 
elementary grades, students give carefully 
formulated explanations to each other. 

5



Truss Dekker, Freudenthal Institute, The Netherlands 
http://www.spd.dcu.ie/main/academic/education/documents/proceedingsMEI2.pdf

http://www.spd.dcu.ie/main/academic/education/documents/proceedingsMEI2.pdf
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Default sort:  
1 - Numeracy strand; 2 - Construct/level; 3 - KNP Number 
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KNP Numbers 
without prefix –
allows for sorting all 
forward and 
backward number 
words and activities 
together.

All low-level 
activities are grouped 
together by strand.



Using the IG for formative assessment

• IG Examples of things to check for readiness

9



10



11



12



13

8.5 x 14 legal size
Font size 12
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8.5 x 14 legal size
Font size 10, some columns hidden
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•Highlight C to F
•Right Click
•Unhide
•Repeat for G to K
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11 x 17 page size, font size 10 
(folds in half to 8.5 x 11)
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Default 
sort:
KNP 
Number 
with Prefix
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To find the page 
number…
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Tools for Structuring



Double 10 frames

Loose counters 
placed on a 
pair of empty 
10 frames

Cards showing a pair of 10 frames 
already filled in

Laying two 10 frames next to each other



Fingers

Partners can work together to 
quantities up to 20



Bead Racks
•Sometimes called a “mathrack” or 
“rekenrek”

•Come in a variety of configurations



Bead Racks
Most bead racks are arranged in rows of 10 beads.

Each row of 10 has 5 beads in one color, 5 in another. 



Bead Racks

We “read” a math rack by looking at the beads on the left. 

This rack shows 6 beads  .…. with 4 leftover



Bead Racks

This rack shows 13 beads (10 
on top and 3 on bottom)

There are 7 leftover



Bead Racks
Materials:
•Sewing elastic (either 
1/8 or ¼ inch wide)
•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.



S 295 Task group



KNP Entry Level

Folder

Color

Numeracy 

Target

S 295.0  0

RED structures to five

S 295.1  0 to 1

S 295.2 1 to 2 BLUE

structures 

to ten
S 295.3 2 to 3 GREEN

S 295.4 3 to 4 PURPLE
structures 

to twenty
S 295.5 4 to 5 PINK

AVMR Levels and Folders



S 295.3



S 295.3
Pair-wise 10 
frames

Five-wise 10 
frames

Dot cards to 10 



S 295.3



Dreambox Teacher Tools
Lesson: Numbergram 4 to 10

Questions

•What do you see?

•How many dots?

•How many blue dots?

•How many orange dots?

•How did you figure it 
out?



Dreambox Teacher Tools
Lesson: 10 frame 4 to 10

Questions
•What do you see?

•How many dots?

•How many in the top row?

•How many in the bottom row?

•Show me what you see on 
your fingers? How many 
fingers on your right hand? On 
your left?

•How many are empty? How 
many more to make 10?



S 295.4



S 295.4
Double 10 
frames 
arranged 
ten-wise

Double 10 frames 
arranged pair-
wise



S 295.4



Dreambox Teacher Tools
Lesson: 10 frame from 11 to 20

Full 10 frame 
on top 
emphasizes 
the ten-wise 
structure of 
teen numbers



Dreambox Teacher Tools
Lesson: Two-wire mathrack from 11 to 20

Full row of 10 
on top 

Red and white 
five-wise 
structure of 7



Dreambox Teacher Tools
Lesson: Two-wire mathrack from 4 to 20 (displayed 

as doubles)

Equal 
amounts top 
& bottom

Red and white 
five-wise 
structure of 7



Dreambox Teacher Tools
Lesson: Two-wire mathrack from 4 to 20 (displayed 

as doubles)

Near doubles 
arrangement 
for odd 
quantities



S 295.5



S 295.5



S 295.5

Show the pair of 10 frames briefly, then screen.

What did you see?
How many dots?
How much on each card?
How did you figure that out?
Is there another way to figure that out?



S 295.5
Flash pair of cards briefly

Prompt for multiple ways to solve

“I counted… 9, 10, 11, 12:
“You could move 2 from the 4 to the 8. 
Then it’s 10 and 2…that’s 12.”



S 295.5
Look for non-counting strategies

“You can put the 5 and 5 together and then there’s 
one more… it’s 11”



S 295.5



Virtual Rekenrek (Beadrack)
Choose number of wires

Click on HIDE ALL to hide the beads

Click on beads to move them



Virtual Rekenrek (Bead Rack)

9+6

Possible solutions:

I imagined moving a bead from the bottom to the top. 
That’s 10 + 5 which is 15.

It’s like 10 + 6 but it’s one less so it’s 15.

I saw 10 red beads and 5 white beads so that’s 15.



S 295



Task group 267



Finger Patterns
Kids can “create” the quantity in an instant!



Finger patterns to 5



Finger patterns to 10



Finger patterns to 10

Pair-wise Five-wise Non-standard



Finger patterns to 20

Students work together to make 7+7



Finger patterns to 20

Working together to make 9+9

5+5 is 10
4+4 is 8 
Together it’s 18!

The bead rack setting supports 
similar thinking:

5 red and 5 red makes 10
3 white and 3 white make 8
Together it’s 18!



Finger patterns to 20



Finger patterns to 20

“Work together to show me 14 fingers”

As an alternative, students can 
show the amount on a bead 
rack. 
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S 213.3



S 213.3



S 213.3
How can students figure out what goes with 7 to make 10?

Finger use:
Put up 7 and think about how 
many fingers are down

Bead rack:
7 beads are pushed over…how 
many are leftover?



S 213.4



S 213.4



S 213.4 In place of 
dice, partner 
flashes a 
double 10 
frame



Dreambox Teacher Tools

Technology can be 
used to flash the 
quick image



S 213.5



S 213.5



S 213.5



S213 Task Group

I printed the page from the word 
version of the intervention guide 
to place on the back
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S214.3



S214.3



S214.3



Be sure to print at least 4 copies 



S214.3



“How many do you have 
altogether?”

“Who has more?”

“How did you work it 
out?”

Player 1 Player 2 Player 1 Player 2

-OR-

Player 1 Player 2

w/5-frame cards w/numeral cards



Numeral card and dot card combination 
to support counting on

Dot cards arranged as 5+
combinations



S214.4



S214.4



S214.4



S214.4



S214.4









S214.4



“How many do you have altogether?”

“Who has more?”

“How did you work it out?”

Random combinations

10+ combinations

P1 P2

P2P1



S214.5



S214.5



S214.5



S214.5







S215.5



P1 P2
“How many do you 
have altogether?”

“Who has more?”

“How did you work 
it out?”



S266.3



S266.3



S266.3



S266.3





S266.3



“Were you correct?”

“There is a 3 behind 
this door.”

“What number is 
behind this door 
if we have 10 
altogether?

“How did you 
work it out?”



S266.4



S266.4



S266.4



S266.4







S266.4



“How many dots 
do you see?”

“How many more 
dots do we need 

to make 12?”

“Were you correct?”

“How did  you work it out?”



S266.5



S266.5



S266.5



S266.5







S266.5



“We have 8, but we 
need 14 altogether.  

How much more do we 
need?”

“How did you work it 
out?”



Go Cats!
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http://mathrack.com
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http://mathrack.com/
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•April 21 – Advanced Addition and Subtraction 

• May 12 – Multiplication and Division 

• June 2 – Tens and Ones 

Upcoming  KNP Sessions, 3:30 to 4:30 p.m. ET

http://kymath.org/intervention/iKNP.asp
134

http://kymath.org/intervention/iKNP.asp


Reflection Questions

1) How might you promote opportunities 
for rich, constructive number talk among 
and between students?

2) How might you confirm that students are 
facile with structuring to five and ten 
before working on structuring to twenty?

3) How does work with structuring number 
support the acquisition of basic facts?  
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