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Mental Exercise and Fun 

The abacus has been used in China for accounting purposes for at least one thousand years. Even today, some people 

still claim that the abacus can do faster than the electronic calculators. But for the rest of us – the common people – the 

claim that the abacus can do faster than the electronic calculators is really not important. 

For the rest of us, operating the abacus is a good mental exercise. More importantly, it will guarantee that the user 

understands the basic arithmetic operations inside out. I am 100% sure that all the math teachers in the world will 

welcome this news. Nowadays, the students rely on the electronic calculators so much that they barely understand the 

mechanism of the basic arithmetic operations. The problem will get seriously worse when students are expected to 

learn more advanced operations. Then they immediately hit the ceilings because in the past they could get the results 

they wanted without even knowing why and how – except hitting the buttons. Facing more advanced operations, they 

are immediately lost, because the meanings of the operations have become too vague for them to grasp.  

Some abacus experts have certain shortcuts that will enable them to get the results very quickly. But those skills are not 

my focus. What I know will be the most beneficial for the user is that while using the abacus to do arithmetic, the user 

is actually doing the longhand arithmetic operations – but with a big difference: instead of pencil and paper, the user 

spells out the details by moving the beads.1 

Can you imagine anything so clean and green? 

Two Tables, Two Sets of Rules, and One Warning 

To cover the basic arithmetic operations on two numbers of various lengths, with or without the decimal point, positive 

or negative, i.e. addition, subtraction, multiplication, and division involving any two digital numbers, the user needs: 

1) the single-digit to single-digit addition table; 

2) the single-digit to single-digit multiplication table; 

3) the set of rules on the decimal point – how to move the decimal point to facilitate calculation and what the 

steps imply; 

4) the set of rules on signs – to determine whether the result is positive or negative; 

5) Warning: in doing division, if the divisor is longer than one digit, trials-and-errors involving backtracking until the 

correct digit is found in each step along the path in obtaining the final result will be needed. [As a reminder, this 

is exactly what one is doing in ‘long-division.’] 

The reason why abacus works -- as well as why long-hand arithmetic works – is because no matter how complicated the 

operation is, it is broken down into simple steps, in each of which the user is pitting one single digit of a number against 

one single digit of another number. 

                                                           
1
 The benefits of learning mathematics are certainly not limited to its applications in science and technology, or to be able to do 

calculations while shopping at the supermarket. Most importantly, learning mathematics trains the students in building a logical and 
independent mind. In this information age, while misinformation is rampaging, having a logical and independent mind is particularly 
crucial to guarantee the future of democracy, as it is for almost everything else. As obvious as it is, I still want to point out that for 
the majority of people to have a logical and independent mind is the only way to guarantee a suitable President is elected, among 
other things. 
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The simplicity guarantees that the result is correct as long as each step is carried out correctly. 

I will not show you the two sets of rules here. To make it more friendly, the rules will be mentioned in examples here 

and there and will be concluded into two sets of rules in the end. But I will show you the two single-digit to single-digit 

tables first:  

 
Figure 1: the single-digit to single-digit addition table 

 
Figure 2: the single-digit to single-digit multiplication table 

  

Solving Problem #1 

Problem #1: Kat works at Walmart in the evening and during weekend. For the past two weeks, she clocked 22 hours. 

Kat is being paid $10.25/hr. How much will she be paid for these two weeks? 

Solution:  

1) It is a multiplication problem, because it is asking she is being paid $10.25 per hour, how much she will be paid 

for 22 hours. 

2) The decimal point is in the number 10.25 -- The easiest way to do is to make it a whole number by pushing the 

decimal point to the very right so the number becomes 1025. 

3) When we push the decimal point to the right across each digit, we are actually multiplying the number by 10. 

Here, for example, we pushed it two digits to the right, we multiplied the original number by 10 two times, 

which was 100. (10.25 X 100 = 1025)  

4) Before the end, we must remember to push the decimal point backward two places so that the result will be 

correct. 

5) Calculating 1025 X 22 longhand with pencil and paper: 22550 (Figure 3) 

6) Calculating 1025 X 22 longhand in abacus: 22550 (Figure 4) 
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Figure 3: longhand with pencil and paper 

 
Figure 4: longhand by abacus with beads moved to their final 
positions 

 

7) Pushing the decimal point backward two places: 225.5 

8) Checking answer with TI-nSPIRE 

 
Figure 5: answer is checked correct 

 

 

Steps and Sub-steps Further Explained 

In the following, the steps and sub-steps done in the abacus are further explained: 
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Figure 6: operations of the 1's digit of the multiplier to each digit in 
the number to be multiplied 

 
Figure 7: 2 X 5 = 10 (add 0 to original digit and a carry of 1 to the digit 
higher up) 

 
Figure 8: 2 X 2 = 4 (4 plus the 1 originally there in the 10’s position to 
become 5) 

 
Figure 9: 2 X 0 = 0 (add nothing) 

 
Figure 10: 2 X 1 = 2 (add 2 to the thousand’s position to result in 2050) 
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Figure 11: operations of the 10's digit of the multiplier to each digit in 
the number to be multiplied 

 
Figure 12: 2 X 5 = 10 (add 1 to digit higher up than its own 10’s 
position) 

 
Figure 13: 2 X 2  = 4 ( add 4 to the originally 1 there in the 100’s 
position to become 5) 

 
Figure 14: 2 X 0 = 0 (nothing is added) 

 
Figure 15: 2 X 1 = 2 (add 2 to the ten thousand’s position to result in 
22550) 

  


