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The 20-bead string is a versatile and  powerful model that teachers of young 
children can use with their  K-2 students to develop important mathematical 
concepts. The 20-bead string consists of 20 beads that move freely on a 
string – 5 beads of one color alternating with 5 beads of another color. A 
large demonstration model is perfect for use by the teacher in front of the 
whole class or a small group. As one teacher recounted, “The bead string 
keeps my class’s attention, yet no one in the group is touching anything, or 
being distracted by small manipulatives.”  
 
Smaller versions can be made available for each child to work through 
problems in small group or individual work or investigation time. A benefit of 
the smaller models is that while they are manipulative, they don’t come 
apart, pieces cannot be lost and time is not spent putting them together or 
breaking them apart.  
 
NOTE: If a teacher has students who still tend to put small items in their mouths, then this 
model might be problematic, so the small 20-bead string setting is only recommended for 
use when this is not a concern.  

 
The 20-bead string is a setting (manipulative) that combines both the set 
model and the number line model for number and is structured to visually 
reference 5 and 10, important “anchor” numbers, in their thinking about 
number relationships.   It can be used with young children in kindergarten 
through second grade to support the development of many important 
foundational math skills and to connect important mathematical  ideas to 
each other. Another benefit of the colorful 20-bead string is its tactile 
nature and the little “clicking” sound that the beads make as they bump 
against each other that engages the child’s kinesthetic, auditory and visual 
modalities.   

Using the 20-Bead String 
by Angela Andrews 

 



 

Reasoning with the 20-Bead String. Angela G. Andrews and Diane C. Liesen. Final draft  
Oct 30, 2006 .   

2 

 
 
 
Note: The starting position of the bead string has all beads pushed to the 
child’s right, with beads moved over to the child’s left.   
 
 
This is easily explained to the child who doesn’t distinguish left from right 
by saying push all the beads over so that you will be able to move red beads  
first.   
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Using the 20-Bead String to Develop  

Rational Counting Skills  
 
WHY TO USE:   
To promote accurate counting skills* 
 
Note: While the 20-bead string’s most powerful use is promoting non-count by one 
strategies which emphasize referencing 10 when thinking about number,  it does have the 
potential to help young children who do not know how to count accurately  learn this  
important skill.   

 
WHEN TO USE: Kindergarten or with Special Needs students who need 
practice in counting accurately.  
 
WHAT TO USE: Large 20-Bead String (product info here) 
 
HOW TO USE:  
Direct the children to put 20-Bead String in starting position, with all beads 
pushed to right with white beads on the far right so that first beads to 
move will be red beads.  
Initially children can use the 20-bead string as they count from 1-20, moving 
one bead on the string as they count.  

      
 
                            “ 1,2,3,4” 
This is the beginning of 1-1 correspondence and intuitively instills the idea of 
that it is easier to count objects when they are in a line than when they are 
scattered.  As children pass the numbers “5”, “10” “15” and “20”, they see 
that the bead color changes.  (Later this same bead string may help them 
understand the concept of groups of 5 and counting by 5s.)  
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Using the 20-Bead String to Develop Cardinality 

and Numerosity Concepts 
WHY TO USE:   

• To develop understanding of cardinality (the number in a set)   
• To nurture magnitude and position of number concepts (how big is this number?  

Does it come before or after other numbers? Where is this number on the number 
line? 

• To support visualizing number patterns (6 is 5 reds and 1 white, etc.)  

 
WHEN TO USE:  Typically during the Kindergarten year  
 
WHAT TO USE:  Individual 20-bead strings 
 
 
HOW TO USE:  
Direct the children to put 20 – Bead String in starting position, with all 
beads pushed to right with white beads on the far right so that first beads 
to move will be red beads.  
 
Say “Show me 3  (child may count off 3 beads individually)  
Show me 6  (child may count off 6 beads individually) 
If so the teacher issues the challenge: 
Show me 3 in one push  (child may then push over the 3 red beads without counting) 
Show me 6 in one push (child may push over the 5 red beads and 1 white bead without 
counting) 
 
Who can make a number that is less  than 6?   
What number did you make?  How do you know it is less than 6?   
 
 
      I made 10.  Its longer.  It has more beads.  
 
Can someone make a different number?  How many beads do you have?  Is it  
more or less than I have?  
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Note to Paul: We really hesitate to have kindergarten teachers working on 
the Rekenrek with their children. However we do feel there are concepts 
that are enhanced by the referencing of 5 and 10 with colored beads. That’s 
why we think the 20 bead string can be of help to the kdg. teacher in 
developing some number concepts that are in the US curriculum.  
 
 
 

Numeral/ Number Matching with the 20-Bead String 
WHY TO USE:    

• To practice showing the set that a numeral represents  
• To  practice using  numerals to represent a number of objects  
• To practice writing the numeral that names the set 

 
WHEN TO USE: typically kindergarten and first grade 
 

                                  
 Numeral cards  (1-20)                    Individual 20 Bead Strings for each child 

       
     
 
HOW TO USE: 
Direct the children to put 20 -Bead String in starting position, with all beads 
pushed to right with white beads on the far right so that first beads to 
move will be red.  
  
Hold up a numeral card and ask students to show that many beads with one 
push.  (Some children will not be able to accomplish this with one push initially, but 
with time, they will.) 

 
 

Ask  “How many did you push over?” “What number is this?” (Point to card).   
Continue with numbers from 0-10. Later teachers can show numbers in the 
range of 10-20.  Watch for responses For instance:  
 

• Does a student push over 10 in one push, then count on from 10 to make 13? 
• Does the student count on or back from the previous number shown? 
• Does the child always count from 1? 

6 

WHAT TO USE: 

6 4 
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• Does the child count by 2s or 5s to arrive at a given number? 
• Does the child need help recognizing the number? (Often this child will count up 

from 1 in order to “retrieve” the name of this number.)  
• Does the child show 9 beads when shown the number 6 or vise versa, or make other 

number ID or counting errors?  
 
NOTE: “I can tell very quickly if the children have correct answers,” explained one 
kindergarten teacher, “because the children can hold up their bead strings.  If I hold up the 
numeral card 7,  I just look at each child’s bead string for a group of reds and 2 whites.  Its 
much quicker than if they were using other objects. “   
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Using the 20-Bead String to Subitize 

 
WHY TO USE:  

• To conceptually subitize number (instantly recognize amount without counting).   
• To think of numbers in reference to 5 and 10, important anchor numbers. (7 is 2 

more than 5 and 3 less than 10.)  
• To develop counting on skills 

 
WHEN TO USE: Typically in kindergarten and early first grade 
 
WHAT TO USE: Demonstration 20- Bead String  
            or Demonstration Bead Bar 
 
HOW TO USE:.  
 

All other beads are pushed to 
teacher’s left 

 
Say “How many do you see?” (quickly show then hide.) 
“How did you know?”  (Typical responses include:  

• “I saw 5 red and then 2 more whites so I said 5,6,7!”   
• “I knew 5 and 2 more was 7” 
• “I knew 3 whites were missing so I said 10,9,8-so there’s 7.”   
• “I knew 5 reds and 1 white is 6, so I knew it was just 1 more”    

 
(Very rarely, if the teacher hides the bead string quickly enough, will s/he 
hear “I counted real quick.”) 

 
Note: Subitizing is a fundamental skill in the students’ understanding of 
number. Developing the skill helps children master important skills such as 
counting on, unitizing, composing and decomposing numbers, as well as helping 
develop an understanding of place value – all valuable components of number 
sense. 
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Using the 20-Bead String to Practice Partitions 
of Five 

WHY TO USE:   
• To learn about the anchor number, 5  
• To investigate the commutative property for addition 
• To investigate the partitioning of number into two parts 

 
WHEN TO USE:  Typically Kindergarten ore early first grade year 
 
WHAT TO USE:   Individual 20-Bead Strings  
 
HOW TO USE: 
Working with 5 of the beads on the string, children can practice 
partitions of 5.  The teacher might say:   
Show me 2 (encouraging one slide) How many more will make 5? 
Show me 4. How many more will make 5?  How do you know? 
Show me 1. How many more will make 5? How do you know? 
Show me 3. How many more will make 5? How do you know? 
 
In this way, the children are simultaneously working on several 
concepts including partitions of 5, missing addends to 5, and the 
commutative property of addition.  The teacher may ask the child 
to record these different combinations in some way. 
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Using the 20-Bead String to Practice 
Combinations to 10 

WHY TO USE:   
• To learn about the anchor numbers, 5 and 10  
• To investigate the commutative property for addition 
• To learn the partitions of 10  
• To visualize number patterns 

 
WHEN TO USE:  Typically first grade year 
 
WHAT TO USE:   Individual 20-Bead Strings  
 
HOW TO USE:.  
Working with ten of the beads on the string, children can practice 
combinations to ten.  The teacher might say:   
Show me 5 (encouraging one slide) How many more will make 10? Show me 8. 
How many more will make 10?  How do you know? 
Show me 2. How many more will make 10? How do you know? 
Show me 6. How many more will make 10? How do you know? 
Show me 4. How many more will make 10? How do you know? 
 
In this way, the children are simultaneously working on several concepts 
including combinations to ten, missing addends to ten, and the commutative 
property of addition and 5 as an anchor number.  The teacher may ask the 
child to record these different combinations in some way, with or without 
using color.  
 
 
 
 
            
             
 
Adding and Subtracting Through 10 with the 20-Bead String  
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WHY TO USE:   

• To develop quick recall of addition and subtraction facts 10 
to 20 

• To support the habit of referencing 10 when thinking about 
number relationships  

• To practice the thinking about number that is necessary for 
regrouping work 

 
WHEN TO USE: Typically end of 1st grade and 2nd grade to build 
mental strategies for solving larger addition and subtraction 
problems when using the split method. (addition and subtraction 
resulting in regrouping in a standard algorithm will always involve 
a teen number). Having quick recall with facts to 10 and 10+ facts 
is a prerequisite for learning jump strategies.  
 
WHAT TO USE:  Large and/or small 20 Bead strings 
                             Empty number line to notate student’s thinking 
                          
HOW TO USE:  
Using this stragegy, the first number is kept whole and the 
second number is split into two parts allowing the student to 
reference ten, therefore choosing the appropriate numbers in an 
addition or subtraction problem when using the 20 bead string is 
important.  
 
We assume by now the student can count on, is familiar with  the facts to 
10, the 10+ facts, the doubles and near doubles. If this is so, then the most 
important facts to focus on in the range of 10-20 are the following:  4+7, 
4+8, 4+9,  5+7, 5+8, 5+9,  6+8, 6+9, 7+9  and their “turn arounds”. (7+4 is the 
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“turn around” for 4+7.)  The reason for this is these are the only facts left 
that are not doubles, near doubles, or count on 1 ,2, or 3s, which can be done 
mentally within a second.   
 
 
Say “Here is the number 8. What is 4 more? How do you know?” 
 
The student’s response due to the color patterns on the 20 bead string most 
likely will be: 
 
 I just added two and I knew that was ten and then two more and I knew 
10+2=12 
                                
 Teacher models the student's thinking on the  Demonstration 20 
Bead Bar or on Large Bead String, and notates on empty number 
line (ENL). 
 
 
 
 
 
                               8       10     12 
“So you saw that the 4 was really 2 and 2.  2 more to get to 10, 
then 2 more to get to 12.” 
 
Pose similar problems where students "jump" to ten and use their 
knowledge of 10+ facts to solve the problem. Model on a 20 bead 
string and notate using an empty number line. 
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Using the 20 Bead String to Solve Subtraction Problems 
 
Say "Here I have shown the number 13. What is 13-5? Use your 
bead strings to work it out." 
 
 
 
 
The Bead string patters makes it visibly easy to subtract 5 from 
13.  However the teacher will wish to elicit thinking that  
partition the 5 into 3 and 2 – jump back to 10 and then jump back 
2 more to 8, because this is the thinking that will prove most 
helpful when working with larger numbers.  This can be done by 
emphasizing these responses when they are given, and modeling 
on the 20 Bead Bar or String and notating them on the empty 
number line (ENL) .   
 
       -      5 
 
 
 
 
 
          
 
 
 
    8       10                 13 
 
“So you can see that 5 beads I 3 reds and 2 whites.  You can go back 3 and 
get to 10. Then go back two more and you’ll be at 8.   
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Note: Some teachers prefer to notate subtraction on the ENL by having the jumps go under 
the line.  

Pose similar problems where students will need to 'pass through' 
ten on their bead strings as they subtract the subtrahend given.  
Examples are 15 -8, 13 – 7,  16 – 9, etc.  Students should be 
encouraged to see that the difference can be easily found  by 
“jumping back” to 10 first and then removing the remaining beads. 
 
Note: The 20 Bead String can aid and support the student's 
thinking in the beginning, but the goal is for them to use the 
'think ten' strategy as a mental strategy. Knowing when students 
are ready to abandon the 20 bead string or any other tools 
mentioned in this book is important in advancing their 
mathematical knowledge. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


