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 Using the Rekenrek as a Visual Model for Strategic
Reasoning in Mathematics .

“..materials coovmot transynit knowledge:the learner must construct the relationships” Gravemeier, 1991

What is a Rekenrek?

The rekenrek .~ L
Like ten frames, this tool l_'-aeljps stqdeji;ts seé the gquantity of .ﬁilre.-éts awholeand de-veldp strategies to
solve equations like 5 + 2,5 + 3, etc. The figure below shows how 7 + 8- would be set up on the reken-
rek. In working with this model, children might find the tot

al_by'_addi'ﬁg"? + 7 Lor5+5+2+3 or
10 + 5. They could also choose to count on; but the rekenrek is:likeiy-tq stretch children to see groups of

five, Do
7+8
@ The Math tearning (;éﬁtér '
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Uﬁng the Rekenrek

_Here dte:sonmie strategies we've seen students use. for solving 8+ 8:-on-the rekénrek -

Hannah's Strategy: counts by 2's to 8 then counts on by 1's

LIl Ceee: o

012 B35 1617

_Ryan's SUaﬁegy: sees 9 and counts on by-1s

' Ellie’s Strategy doubles rinus 1. ShOWS 9 +9and femoves 1. -

“The rekenrek also allows students to develop a variety of subtraction strateg1e.s Stanford professor
Robert McKim (1980) statés that “the thinker who ﬂuenﬂy produceq a number of possxble solutions to-
a problem is usualily more ‘successful than the thinker who settles 3 SGI“utlon The ﬁgure below

. shows three different ways that children mxght solve 148 uv ngith gkenrek '

Various solutions for 14 -8

2 Rekenrek © The Math Leaming Center



Using the Rekenrek:

Various ways students-solved this problem:
54+5+14+3=
10+ 4=
9+5=
5+5+4=

How to Get Started Using the Rekenrek

Using 5 and 10 as anchors for cc_;unting, adding, and subtracting is far more efficient than one-by-one
counting, With the help of the rekenrek, kindergartners ¢an start making the traunsition about the mid-
dle of the school year. The activities on the following pages show how. Each activity assumes familiarity
with rekenrck operations in a previous activity. ' - '
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Using the Rekenrek
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Using the Rekenrek

Activity 17

What the Heck is.a Rekenrek? Getting Familiar with the Calculating Frame

Grade Levels T ARE S You Wift Need. - .~ IR
K3 8 oreKi| - L UL % One rekenrek for teacher demonstration 7
SKils© - g h - % Something to *hide* tffe"'rekein'_rék's Bc_)__tmm,.row_éf_

* Familiarization with the calculating frame beads @ folded 8" x 5 index card or piece of con-
] struction paper, or a small piece of fabric)

* Subitize 5 and 10

* Develop vocabulary for rekenrek use

Instructions for What the Heck is a Rekenrek o ,

As students watch, cover :tljie bottom row of beads on your rekenrek with a folded index card or con-
struction paper or fabric. Then slide all ‘the besds in the visible row over to the far right. (Al beads over
to the right is the “start” position for this activity and others in this collection.)_

Ask your students what they notice about today'é fnathematical tool.
Yeacher What do Yyou notice about the rekenrek?
© Jose I see red and white beads,
Ellie I think there are ten,
Teacher How can we prove o:-' disprove Ellie’s thought?
Hannali I counted five red and five white,
Daniel That is right, because I saw that half were red and half were white.
Marshall 5 pIusIS makes 10 rotaf!.

Explain that you're going to slide some beads on your rekenrek from one side of the wire to the other.
Ask students to watch carefully and be ready to share how many you rnove.

* Slide 3 red beads to the left. Ask, “How many red beads do you see?”

* Return the beads to the right side of the rekenrek.

* Nextslide 5 red beads to the left. Say, “Think provately. How many beads did I move? Quitely share
with a friend why you think your number is right.”

* Return the beads to the right side of the rekenrek.

* Shide over 6 beads. Ask “What do you notice?”

D.The Math tearriing Center - Rekenrek 5
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Using the Rekenrek

. Activity 1 What the Heck is a Rekenrek? (cont.)

At this pomt let several children share how they can prove there are 6 beads... 3 and 3, countmg by
ones, five and 1 more, 1 and five more, 2 and 2 and 2 etc... Celebrate the mu1t1pIe ways of "se.emg” 8, es-
pecially. the ones that did not involve one-by-one countmg . ' : L
* Now sllde 3 more beads over to'the left fora‘total of 9. Ask, “How; many do you see now'?" '

Keep sollcltmg dlff'erent ways to prove there are 9 beads. Hopefully, someone will use the anchor of 10 say-
" ing something like, ‘X know there are 10 beads, so one less than 10 is 9" or, “I know there are 5; and 5 more
would be 10, minus one is 9 Your goal is to'loek for non-counting strategies that assist students in submz—
mg 5 and 10 Wa Want these. numbers to become anchors for the students that they qmckly v1sua]1ze B

A;
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Using the Rekenrek

Activity 2

See and Slide Getting Efficient Using the Rekenrek

_Grad e Level
K-2 ‘

Skills

11-10 onlv

For Pre-K, use one row
rekenrek and numbers

*  Develop number sense stratesles using 5 and 10 a5’
anchor numbers

* Visualize the numbers =20

% Build numbers efficiently

Instructions for See and Slide
Make sure each child hasa rekenrek w.
for this activity)

Tell the students you are
They are to "slide" that n

' Teacher I chose number 8. Thmk how
-Now shde the beads :

You will need

* Che rekenrek for each ch!!d in the group

* .20 Colored Popsicle sucks (numbers -10.0n- one
co!or numbers 11-20.in another color)

* 1 container to hold popsn:fe sticks

...................................................................................

" Note Th:s actlwty can be extended on a ten row reken-

rek by usm 0¢
1—100 Have tud_

epresent the numbers using the

: fewest possible: bead moves

. a--m-..k...-.,_..-..-‘.--,.-._......_.....-..-......,.............

ith all_b'ea&s . moil*ed: to’

(Do not cover up any beads ’) )

P

gomg to choose a number (from a contamer of‘ popsmle sticks numbered 1-10).
umber of beads on the, rekcnrek using only one move

yOP"_W‘.Z._I' move_ Glght bsads on the rekenrek in onily one move.

Mlke I'slid 5 reds and 3 whites ¢ on the top row all in one movef .

Sandy I did the same thing but on the bottom row.

.

-+

Pat | maved 5 reds on top and 3 veds on the bottom.

Merrie Is that one move? I thought we had to use only one move.

Pat I used two ﬁngers to make one move!

Teacher

All of you “saw” the number eight and made one stide to show that number on your rekenrek

© The Math Léaming Ceiiter
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Usling the Rekenrek

“Activity 2 See and Slide! (cont.)

Now include the numbered sticks 11-20 in the container. Tell students they are to use no mote thdn two

slides to show numbers larger than 10.

Teacher I chose the number 16. Think about that number: How wilI it-look when we move tha :
beads> Using one or two moves, how can I show 16 on the rekénrek?

Henry If you move 8 beads on each row, that wnll maks 16‘.
Marma Move 10 on the top, 5 on the bottom and 1 more on the botmm

Mark Bt that 's: three mouves. You would need to move 10on ths t‘op amf 6 on tha bottom

o
)

Ten and More

Again, ask students to’ ‘share. then' thmkmg Contintie the act1v1ty by askmg students to choose and rep-

resent additional numbers. Discourage countmg one by one by remmdmg them to use only one shde for
numbers 1-10, and at most two slides for numbers 11-23 : 4 :

8 Rekenrel S © The Math Learning Center



Extra Activity -
Finding Different Ways to Make a G:ven Number
 (Pre-K, K & 1¢t grade)

* Use 10-bead rekenrek.. (Or, if you have a 20-bead rekenrek, cover the )
boftom row.)

* Begin by sliding the red beads to the left and the white beads to the
right. ,

» Choose a number to build.

o “Letf's see how many ways we can build 4 by sliding beads from
each side to the middije. *

o “Whatif!slide 2 red beads from the left and 2 white beads from‘
the right. Does that make 4 beads2”

o “Can you think of onother way to make 42"
o Record the different ways 4 can be built,

o This activity should be repeated many times using different numbers
from 1-10. ' ' '

erikson

fary marhemna e aduzation .







Using the Rekenrek _
Activity 4

l_lt_T'_a'ké;s"Twé to .B-tji_ld a Number Finding Missing Addends

Grade Level ' You Will Need . -
K-2 : ' * One rekenrek for every two students
'-Skills e A o o S _'A_reke’nre’k‘for‘rteaf’::herdemohstration.
% Discover strategies to solve unknown or fnfésing o % Student set of number cards 10 (page 25)
addend problems . - - - S - o * Stu'deht'set of number cards 120 (pages 25-26,
* Develop prob!em’-solv]hs strategies o optional) R

q---v--4.---‘»-..----y-.'-r-----.----- ..............................................

* Build f . _ o _ R A !
vl fluency with facts to ten Note Rekenrek activities liike this can be extended on the

ten row rekenrek by using the 1-100 humbér"cards, pages
 25-31 Have students represent the numbers using the
- fewest possible bead moves, S '

----.".-......“-.....--........-....-----...-u.... ..............................

Teacher to Pavtner [ am going to slide 3 beads to the left on the top row, Now in one move, you
slide beads on the bottom row to build the number §. '

-
Y

Shelby [ slid 2 beads on the bottom row with one move!

00—

—800000C0

 Teacher Now I would like all of you to pair Up with a partner. I'll choose a number from the num-
ber cards. You will then build that number with your partner, (Begin with cards 1-10, or 1-20 if you
are practicing facts to 20).

© The Math Leaming Center . . :  Rekenvrek 11



Using the Rekenrek

Activity 4 It Takes Two to Build a Number (cont.)

Choose a couple cards to further model this activity before inviting the class to build the numbers on
their rekenreks. Tell students the number of beads on the top row should be Jess than the number cho-
sen. For instance, if the number card chosen is 8; the first studént’'might meve 5 beads on the top. Her
partner would then move 3 beads on the bottom. :

Optional: Building numbers 11-20 :
Use the 11-20 number cards to, practme fac.ts to 20. Help students see that certain row combinations re-
* quire a minimal number of beads on one row to build numbers larger than 10.

: Teacher I’m gomg to move 4 beads on  the top row. You slide beads on the Second row to make the
- number16.

Michael 'That won‘f work. I don‘t 'have enough beads.
o Sharon You have to move mare beads on the top.

: Keﬂy Mous 6 beads on the top Then the 10 on the bottom will make 16.

- Extension If you have a ten row rekenrek challenge those students who are ready to represent numbers larger than 20.
Have students work in pairs or small groups, taktng turns drawms a number from the 1—100 number cards and bundlns
the number together of mdwsduaiiy : : ' '

L i e riniy deracasanes P S S Veriaeeenina S asenra Nertrereetvetanaetii T T P T
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Using the Rekenrek
Activity 8

Target Think Addition

Grade Level
2=3

Skills Co

- % Use the “Think Addition® strategy to solve subtraction

facts to 20 o

* Combine pumbers to find & target nurmber

* Decompose and compaose numbers

!nstructiqns for Target Think Addition

* ber on the rekenrek.

ST

You Will Need

' % Setof Number Cards T1-20 to use as Target Numbers

(pages 25 and 26, fun on cardstock and cut apart.)

* Set of NqnﬁberfCa%é 1-10 to use as Starting Numbers
{pages 25 gnd@b,-;r;gn on cardstock and cut apart.)

. * Two conga_ing_rs—_—c_me for holding “Starting” number

cards 1-10, one for holding “target” number cards 13- -
20 '

.k One rékenrek per student

* Opticnal rekenrek for teacher demonstration

............................................

the'-= S_q_btrac’tioq as‘_“erllf]_ink-Addition'_" fsa signiﬁcqn_t strat-

o egy-for r_e_callin'_sr‘gubtraction: fqtts'.' SRy

.-.--.,...g.-...-......-..-.-...r----..--.-.....---...{---.-.----.; ...............

* Draw a'.Start_ing Number Card from a container df'-nurhber cards 1-10, Ask studenits to build-the num-

* Nextdraw a Target Number Card from a bontafner of hu'mberzcards 1120 Tell students that number

is the target they want to get to.

* Ask students to think of how'many beads they must add to t_'he_' Starting iqumbar to equal the Target

This mental activity leads to the use_bf a “think addition Strategy rather than a ‘count what is left strat-
egy when solving subtraction problers: It reinforces the concept of anchor numbers and seeing combi-

nations rather than cou nting by ones.

Teacher I'm going to draw our Starting Number—it's 4. Build that number on your rekenmk}

. Teacher Now let's choose ourI'Target Number. We dréw 19! Think Jor a moment before you move

~any.-beads, Howrmany will you need to. move over so thar you have-the target number-19? Remem-
- ber, we want to use as;%w.moz_{es‘ﬂ_cgs_;w;e,_c'an. b S R A

Charlfs_s- I ‘w'o-'uld movertha_;ip?_-zaié_;bqrqu_hﬁlo ovq;;-ﬁrsf-_and that:'fwm_d';{%'mgkg 14. T_hen I would move
5 more over on the top and that would make the target number 19. R

Teacher That's pretty good, only twe moves. So how many beads did Charles move all together?

Terri He moved 15. So we had to add 15 to 4 to hif the target 19. 4 + 15is 19

© The math Learning Center
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Using the Rckenrek

Activity 8 Target Thlnk Addition! (cont.)

4 |19

woavartes

Starting Nur_nber - Target Number

+10 <

Repeat this activity several timmes with new Starting and Target numbers.

Extend to Subtraction _ o

To move students into subtraction, draw the cards in a differrent order. Start by drawing a Target Num-
et (11:20). Ask the class to build it on their rekenrek, Then draw a Starting Number Card (0-10). Ask

-~ students to think of How many beads they w;ll need to remove from the Target Number (move back to

- the r;ght) t6 get back to the Starting Number. - :

- Teacher This timelet's start with a Targzt Number. T've dmwn a targer of 17 Bu:ld that on'the rek—
" enrek.- (Pause) Now let's draw a Starting Number—39. Think for a moment, How many beads wzH
e you nead to-removefrom the Target Number to get back to the Startmg Numbf:r 9’ i '

'Samantha To gst to 9 I'm going to have to move 7 back on the bottom and 1 maore on top, that's 8 I
haue to move to get to 9. 17 - 8 is 9. ;

Kelly I started w;th 17 as doubl’es plus 1. ’I‘o getto 9, 1 rook double ds away. 17-81is 9.

17

Huptes Gt

st Cand

‘Target Number - Starting Number

Vo7=t=9 1829

20 Rekeriek : 7 © The Math Leaming Center .
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Reprlinted from Games for Early Number Sense- A Yearlong Resource. Fosnot & Cameron (2007).

groupings are easier than others to recognize on the arithmetic rack because of the five-

and ten-étructures. :

~Directions for Playing i S
sr:':;rséxmwm;:@mmﬁmﬁmmﬁw;awﬂm%msm@&%wmemmﬁmmﬁmmﬁmmw
The deck (Appendix M) includes 24 cards with different groupings of bus pas-
sengers. The children play in pairs, They set up the game by mixing the cards
and placing all 24 of them, face up; infour rows of six. They take turns finding

two cards that depict the same number. Player One picks Up two matching’
cards, states the number they show' and how he knows they are equivalent-—

moving beads on the arithmetic rack to justify’égyivalmjcé—-an@"r‘emoVe's the
cards from the arraj Then Player Tiwo takes a'turn selecting two matching
“cards, In all cases, the parirers must agree whether the cards match. The

- matching pairs are placed in a discard pile or turned facedown, encouraging

collaborative rather than competitive play,

Noting the Mathematical Landscape:

Openings and Possibilities | _
ﬁa@%mm%@“&m@“&@iﬁ:%’i%@ﬁ%?Wﬁmﬁmﬁﬂﬁﬁwmﬁm?ﬁ” . ﬁﬁwﬁk" : Ari’th’rnetic rack--—OI"IB
Listen in on the players’ conversations. Ask children how they " per pair of children

know how many bus passengers there are. Some childrer may find
the number quickly but need help arti¢ulating their strategies, Note
how they use the arithmetic rack. Do they easily slide beads and

- make use of the five- and ten-structures of the apparatus, or do .
they count the beads by ones? Do theyuse compensation easily, for-
example matching 5'on the top and 2 on the bottom with 4 on the
top and 3 on the bottom? Do they make use of the commutative

Property as they search for pairs?




AY

X

i

A@@éﬁd

Passenger Pairs game cards

61
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Passenger Pairs game cards

1o

endix N

App

“ Games for .E'arIerumber Sense ..
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Passenger Pairs game cards

ppendix M
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Appendix H Instructions for making arithmetic racks

- To make a class-size arithmetic rack, find a large piece of cardboard, about three
feet by one and a half feet. Punch four holes, two on each side, through the
cardboard, approximately six inches apart top to bottom, but two feet across. Using
wire or thin rope (such as clothesline), string twenty beads in two rows of ten each
(five of each color) as in the illustration below. Thread the wire or rope through the
holes and twist or tie in the back. [Note: If you use wire, it is possible to use
connecting cubes in place of beads] S |

Individual arithmetic racks can be made in a similar fashion to the class-size
arithmetic rack, Just use a smaller piece of cardboard, about four inches by twelve
inches. Use shoelaces in place of wire and make sure that the beads you use are
small enough to move easily along the shoelaces. ' |

For information on where to purchase arithmetic racks, visit www.contextsforlearning.com.

|Reprinted from Games for Early Number Sense: A Yearlong Resource. Fosnot & Cameron (2007).

'54, . ' : ‘ Games for Early Number Sense
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Common Core Standards Jor Mathematical Practices (at all levels)
How are these practices enacted in classrooms?_

1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique thg reasoning of others.
4. Model with mathematics..

5. Use appropriate tools strategically..

6. Attend to precision.

7. LOQI( for and .rnake use of structure.,

8. Look for and express regular_ity in repeated reasoning.
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