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ABSTRACT: The addition and subtraction operations are some of the most basic mathematical arithmetic operations. The 

arithmetic operation in the form of addition and subtraction in integer is a basic arithmetic operation that elementary school 

students must master from an early stage. In fact, there are some students who have difficulty in adding up numbers with existing 

techniques, namely the saving technique for addition and borrowing technique for subtraction. The problem happened because 

students forgot that they had saved or borrowed numbers. Eventhough the technique was done correctly, the answer was still 

incorrect. Therefore, researchers developed several addition and subtraction techniques without saving and borrowing. There were 

four techniques that had been developed in this research namely multi-level, box, and stacking and table techniques. These new 

techniques had advantages in making students easier to solve addition and subtraction problems. 
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INTRODUCTION 

The addition and subtraction are some of the most basic mathematical arithmetic operations. According to Ariani's opinion (2010: 

60), addition is a basic operation in mathematics that is used to obtain the sum of two or more numbers. Sri Subarinah (2006: 29) 

also states that addition is combining two groups. The addition operation on an integer is a rule that associates each pair of 

integers. If a and b are integers, then the sum of the two numbers is denoted by "a + b" which is read as "a plus b" or "the sum of a 

and b". 

Sri Subariah (2006: 30) argues that subtraction is the opposite of the addition operation. An integer defines subtraction using 

addition. If integer a is subtracted by integer b to give integer c (denoted by a - b = c), then the corresponding addition operation is 

b + c = a. 

The arithmetic operation in the form of addition and subtraction in integers is a basic arithmetic operation that elementary school 

students must master from an early stage. However, there were several students who had difficulty in adding numbers using the 

borrowing technique. At this stage, students were not able to think logically because their orientation was still related to concrete 

objects. Students could understand the existing definitions, but they had not been able to formulate these definitions by themselves 

and master verbal symbols and abstract ideas. Therefore, learning mathematics at the elementary level should be adjusted to the 

characteristics of students as well as the objectives, so learning mathematics becomes useful and relevant for students’ life. 

According to Shadiq (2006), the main task of math teachers is helping students to get information, ideas, skills, values, and build 

their ways of thinking and expressing opinions. Based on the case, the researcher developed a new technique, namely multilevel, 

square and break down, and table technique. These new techniques will give advantages in making students easier to solve 

addition and subtraction problems without using borrowing and saving techniques. 

 

METHODOLOGY 

This study used mathematical inductive-deductive techniques with undergrounded theory phases. Visualization through 

the specific illustration given by the researchers was the simplest step to generalize. The researcher integrated the simplest 

software such as Matlab and Excel to test the reliability of the results. After generalizing, the researcher brought this technique 

into classroom to do try out and development whether the results have reached the target or not. The steps which were carried out 

in this research were: 1) Observing problems from the research subjects, 2) conducting problem-posing activities in the classroom, 
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3) Giving some initial solution to the students, 4) analyzing and developing the cases research subjects’ deeply, 5) Disseminating 

the results to test the accuracy, 6) Analyzing to generalize the cases, 7) concluding the results. 

 

RESULT 

This section provided the result of the new four addition and subtraction techniques. The researcher had four addition and 

subtraction techniques, namely a multilevel, square and break down technique, and table technique. The results of four techniques 

were shown in the following: 

 

Addition  

addition without saving addition with saving 

23 + 14 =  

 

 

 

 

 

231 + 25 =  

 

 

 

 

 

 

435 + 361 =  

 

 

 

   6572 + 314 =  

 

 

63 + 18= 

 

 

 

563 + 49=  

                5 6 3 + 4 9 = 612 

 

 

 

855 + 361 =  

 

 

 

 

6572 + 359 =  

 

 

 

 

Algorithm 1. 

 

 Summed the numbers from the right/backmost numbers in the sequence (units, tens, hundreds, etc.) 

 Drew a line from the numbers that had the value of the ones in the number on the left with the number that 

was the value of the ones in the number on the right, placed the sum on the line that connects the two 

numbers. 

  2 3 + 1 4 = 37 

3 

7 

5 

6 

2 31 + 2 5 = 256  

4 3 5 + 3 6 1 = 796  

9 

6 

7 

    6 5 7 2 + 3 1  4= 6886  

8 

6 

8 

  6 3 + 1 8 = 81 

7 + 1= 8 
1 

10 + 1 = 1 
2 

5 + 1 = 6 

8 5 5 + 3 6 1 = 1216  

1 

6 

12 

   6 5 7 2 + 3 5  9= 6931 

3 

1 

9 
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 Drew a line from the tens number on the left to the tens on the right, and so on until the last digit. 

 If the sum results in a two-digit number then wrote the last number above the line and the number in front 

of it, placed it on the next line 

 If there was the last number that did not have a match, then that number was transferred directly to the 

answer, placed in front of itself /the far left of its own 

 Wrote the result of the answer above the line starting from the far left or top digit 

 

Done 

 

Subtraction  

Subtraction without borrowing Subtraction with borrowing 

53 – 21 =  

 

 

 

 

874 - 43=  

8 7 4 - 4 3 = 831 

 

 

 

653 – 521 =  

 

 

 

 

 

 

6577 – 314 =  

 

 

 

 

63 – 18 =  

 

 

 

563 – 49 =  

5 56 13 - 4 9 = 514 

 

 

855 - 361  

 

 

 

 

 

6572 – 759 =  

 

 

 

 

 

Algorithm 2. 

 

• Subtracted numbers from the right/backmost numbers in the sequence (units, tens, hundreds, etc.) 

• Drew a line from the number that was the unit value on the number on the left with the number that 

was the unit value on the number on the right, placed the result of the subtraction on the line 

connecting the two numbers 

• Drew a line from the tens number on the left to the tens on the right, and so on until the last digit 

• If there was a number that could not be subtracted then borrow one number in the number in front of it 

(crossed the number in front of subtracting one and added one in front of the number behind it) 

• If there was the last number that did not have a match, then that number was transferred directly to the 

 
 5 3 -  2 1 = 32 

3 
2 

3 
1 

6 5 3 - 5 2 1 = 132 

3 

2 

1 

   6 5 7 7 - 3  1  4= 6263 

6 

3 

2 

  56 13 -  1 8 = 45 

4 

5 

1 
4 

78 15 5 - 3 6 1 = 494 

9 

4 

4 

   56 15 67 12 - 7  5  9= 5813 

1 

3 

8 
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answer, placed in front of itself / the far left of its own 

• Wrote the result of the answer above the line starting from the far left or top digit 

 

Done 

 

Multilevel operations 

87 + 26 – 19 =  

 

                           10+1=  11            10-1= 9 

                                        3                         4 

                           8   7    +  2 6 = 1 101  13  -  1  9 = 9 4 

 

 

93 - 64 + 19 = 

 

                                   2                3+1=4 

                                        9                     8 

                          89  13    -  6 4 = 2  9  +  1  9 = 4 8 

 

 

376 + 35 – 115 =  

 

                             2+1= 3                     1 

                             10+1 = 1                        9 

                                         1                                  6 

                       2  7  6  +   3  5 =  23 101 11   - 1  1  5  =  1  9  6 

 

 

 

5478 - 2632 + 143 =  

 

                            2 

                                  8                                   9 

                                       4                                   8 

                                            6                                 9 

                                         

              45  1 4   7  8   -   2   6   3   2  = 2 8 4 6  + 1 4 3  =  2  9  8  9 

 

 

 

 

 

https://doi.org/10.47191/ijcsrr/V6-i6-30
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/


International Journal of Current Science Research and Review 

ISSN: 2581-8341    

Volume 06 Issue 06 June 2023 

DOI: 10.47191/ijcsrr/V6-i6-30, Impact Factor: 6.789 

IJCSRR @ 2023  

 

www.ijcsrr.org 

 

 3369  *Corresponding Author: Supratiningsih                                                            Volume 06 Issue 06 June 2023 

               Available at: www.ijcsrr.org 

                                            Page No. 3365-3376 

Algorithm 3 

 

• If the arithmetic operation started with addition followed by subtraction, performed the addition according to 

the first method for addition followed by subtraction according to the second method for subtraction, vice 

versa 

• If the arithmetic operation started with subtraction followed by addition, subtracted according to the second 

method for subtraction followed by addition according to the first method for addition. 

Done 

 

Grade Technique 

Addition of savings without saving Substraction of borrowing without borrowing 

63 + 18 =  

 

 

 

563 + 49 =  

5  6 3 + 4 9 = (5)(10)(12) 

            = 612 

 

855 + 361 = 

 

 

 

 

 

6572 + 359 =  

 

 

 

 

 

 

 Graded technique: Substraction of borrowing without borrowing 

 Addition was done if the first number could not be subtracted, if the first number could be subtracted 

then it was still subtracted 

 If the first number was smaller then added the addition by adding the pairs of numbers that subtract 

and the number in front of them was added by 1 

 

 

 

     6 3 + 1 8 = (7)(11) 

       = 81 
7 

11 

10 
12 

  8 5 5 + 3 6 1 = (11)(11)(6) 

            = 1216 

11 

6 

11 

     6   5   7  2+ 3  5  9= (6)(8)(12)(11) 

            = 6931 
12 

11 

8 
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Algorithm 4. 

 

Addition without saving 

• Summed the numbers from the right/backmost numbers in the sequence (units, tens, hundreds, etc.) 

• Drew a line from the numbers that had the value of the ones in the number on the left with the number 

that was the value of the ones in the number on the right, placed the summed on the line that connects the 

two numbers 

• Drew a line from the tens number on the left to the tens on the right, and so on until the last digit 

• If the sum results in a two-digit number then write all the numbers above the line 

• If there was the last number that did not have a match, then that number was transferred directly to the 

answer, place in front of itself / the far left of its own 

• Wrote the result of the answer above the line starting from the number that was the most left or the top by 

giving a sign [...] of each answer 

• Added all of them, starting with the last number (the first number in the first number was added to the last 

number in the second number, the starting number in the second number was added to the last number in 

the third number, and so on). 

 

Done 

 

Algorithm 5. 

 

Subtraction without borrowing 

• Subtracted numbers from the right/backmost numbers in the sequence (units, tens, hundreds, etc.) 

• Drew a line from the number that was the unit value on the number on the left with the number that was 

the unit value on the number on the right, placed the result of the subtraction on the line connecting the 

two numbers 

• Drew a line from the tens number on the left to the tens on the right, and so on until the last digit 

• If there was a number that could not be deducted, wrote down the pair of the subtraction number (crossed 

the subtraction number replaced with the pair that results in the number 10 (example: pair 7 is 3, pair 4 

was 6) and add one in front of it). After turning into a partner, it no longer functioned as a subtraction, but 

was added up, and other than those who use a partner, it was still subtracted. 

• If there was the last number that did not have a match, then that number was transferred directly to the 

answer, place in front of itself / the far left of its own 

• Wrote the result of the answer above the line starting from the far left or top digit 

 

Done 
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Table technique  

Addition of savings without saving Substaction of borrowing without borrowing 

56 + 34 =  

5 6  

3 4   +  

8 10 90 

 

 

758 + 93 =  

7 5 8  

 9 3 +  

7 14 11 851 

 

 

376 + 634 

3 7 6  

6 3 4 +  

9 10 10 1010 

 

 

7643 + 439 =  

7 6 4 3  

 4 3 9  +  

7 10 7 12 8082 
 

56 - 25 =  

5 6  

2 5   -  

3 1 31 

 

758 - 93 =  

7 5 8  

1 91 3 -  

6 6 5 665 

 

 

 

896 – 687 =  

8 9 6  

6 8+1 73 -  

2 0 9 209 

 

 

7643 - 839 =  

7 6 4 3  

1 82 3+1 91  -  

6 8 0 4 6804 

 

 

 

Algorithm 6. 

 

Addition without saving 

• Wrote down the numbers to be added arranged downwards, aligned starting from the very back then drew 

a line down according to the place value (units, tens, hundreds, etc.) 

• Summed the numbers from the right/backmost numbers in the sequence (units, tens, hundreds, etc.) 

• Placed the sum below the number that had been added 

• If the sum result was a two-digit number then wrote all the numbers below it 

• If there was the last number that had no pair to add to it, that number was derived 

• Add all of them, starting with the last number (the first number in the first number was added to the last 

number in the second number, the starting number in the second number was added to the last number in 

the third number, and so on). 

 

Done 

 

Algorithm 7. 

 

Deductions without borrowing 

• Wrote down the numbers to be subtracted arranged downwards, aligned starting from the very back 

number then drew a line down according to the place value (units, tens, hundreds, etc.) 

https://doi.org/10.47191/ijcsrr/V6-i6-30
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/


International Journal of Current Science Research and Review 

ISSN: 2581-8341    

Volume 06 Issue 06 June 2023 

DOI: 10.47191/ijcsrr/V6-i6-30, Impact Factor: 6.789 

IJCSRR @ 2023  

 

www.ijcsrr.org 

 

 3372  *Corresponding Author: Supratiningsih                                                            Volume 06 Issue 06 June 2023 

               Available at: www.ijcsrr.org 

                                            Page No. 3365-3376 

• Subtracted numbers from the right/backmost numbers in the sequence (units, tens, hundreds, etc.) 

• Placed the result of the subtraction below the number that was subtracted 

• If there was a number that could not be deducted, wrote down the pair of the subtraction number (crossed 

the subtraction number replaced with the pair that results in the number 10 (example: pair 7 is 3, pair 4 is 

6) and added one in front of it). After turning into a partner, it no longer functioned as a subtraction, but 

was added up, and other than those who used a partner, it was still subtracted. 

• If there was the last digit that does not have a match then that number was lowered 

 

Done 

 

Square technique  

Addition of savings without saving Substraction of borrowing without borrowing 

56 + 34 =  

5 6 + 3 4 

5 0 80 3 0 

 6 10  4 

  90   

 

758 + 93 =  

7 5 8 + 0 9 3 

7 0 0 700 0 0 0 

 5 0 140  9 0 

  8 11   3 

   851    

 

376 + 634 =  

3 7 6 + 6 3 4 

3 0 0  900 6 0 0 

 7 0  100  3 0 

  6     10   4 

   1010    

 

7643 + 439 

7 6 4 3 + 0 4 3 9 

7 0 0 0 7000 0 0 0 0 

 6 0 0 1000  4 0 0 

  4 0     70   3 0 

   3     12    9 

    8082     
 

56 – 25 =  

5 6 - 2 5 

5 0 30 2 0 

 6   1  5 

  31   

 

758 - 93 =  

7 5 8 - 0 9 3 

7 0 0 600 0+1 0 0 

 5 0   60  91 0 

  8     5   3 

   665    

 

896 – 687 =  

8 9 6 - 6 8 7 

8 0 0  200 6 0 0 

 9 0   00  8+1 0 

  6     9   73 

   209    

 

7643 - 839 

7 6 4 3 - 0 8 3 9 

7 0 0 0 6000 0+1 0 0 0 

 6 0 0   800  82 0 0 

  4 0     00   3+1 0 

   3       4    91 

    6804     
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Algorithm 8. 

 

In this technique, both addition and subtraction must be the same number of digits, if the first number was 

3 digits and the second was 2 digits then the second number was added with a leading zero so that they 

both had the same digit. 

 

Addition without saving 

• Wrote down the numbers to be added to the side, align them starting from the very back then drew a 

vertical and horizontal line according to the place value (units, tens, hundreds, etc.) 

• Unpacked all numbers according to their place values (eg 76 means 7 becomes 70) write them below. 

• Summed the numbers sideways from the top to the bottom in sequence (thousands, hundreds, tens, 

units) 

• Placed the sum in the middle of the added number and straightened it from the rightmost number 

• Added the sum back down 

Done 

 

Algorithm  9. 

 

Subtraction without borrowing 

• Wrote down the numbers to be subtracted arranged sideways, aligned starting from the very back 

then drew a vertical and horizontal line according to the place value (units, tens, hundreds, etc.) 

• Unpacked all numbers according to their place value (eg 867 means 8 becomes 800) write below it. 

• Subtracted the lateral numbers from the top down in sequence (thousands, hundreds, tens, units) 

• Placed the subtraction result in the middle of the number that was subtracted and straighten from 

the rightmost number 

• If there was a number that could not be deducted, wrote down the pair of the subtraction number 

(crossed the subtraction number replaced with the pair that results in the number 10 (example: pair 

7 is 3, pair 4 is 6) and added one in front of it). After turning into a partner, it no longer functioned 

as a subtraction, but was added up, and other than those who used a partner, it was still subtracted. 

• Added the subtraction results down 

 

Done 
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Table technique  

Addition of savings without saving Substaction of borrowing without borrowing 

 

 

 

 

 

 

 

 

 

 

 
 

 

Algorithm 10.  

In this technique, both addition and subtraction must be the same number of digits, if the first number was 3 

digits and the second was 2 digits, then the second number was added with a leading zero so that they both had 

the same digit. 

Addition 

• Wrote down the numbers to be added, arranged vertically and horizontally, then drew a line down and 

sideways according to the place value (units, tens, hundreds, etc.) 

• Summed the numbers from the left / most front numbers in the sequence (thousands, hundreds, tens, units) 

• Put the sum in the column that connects the two numbers, wrote one number for one column and wrote the 

sum in two digits, wrote the next number in the column behind it 

• Added up according to the column, starting by adding from right to left or vice versa). 
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• If there was the sum of two numbers, wrote all in one column above it 

• Added the sum of two digits (the first number in the two-digit number was added to the last number in the 

next number and so on if there was a two-digit sum result) 

Done 

Algorithm 11. 

 

Subtraction 

• Wrote down the numbers to be subtracted, arranged vertically and horizontally, then draw a line down and 

sideways according to the place value (units, tens, hundreds, etc.) 

• Subtracted numbers from the right/backmost numbers in the sequence (units, tens, hundreds, etc.) 

• Placed the subtraction result in the column connecting the two numbers. 

• If there was a number that cannot be deducted, wrote down the pair of the subtraction number (crossed the 

subtraction number replaced with the pair that results in the number 10 (example: pair 7 is 3, pair 4 is 6) 

and add one in front of it). After turning into a partner, it no longer functioned as a subtraction, but was 

added up, and other than those who used a partner, it is still subtracted. 

• Wrote down the results in the appropriate column 

 

Done 

 

DISCUSSION 

Based on the results of this study, the four new techniques had both advantages and disadvantages. The use of multilevel 

techniques, square and break down, and table techniques were able to ease students in calculating the addition without saving and 

subtracting without borrowing. In other words, it could indirectly help students solving addition and subtraction problems in 

everyday life without remembering the savings or borrowing steps. It was believed that studying mathematics was very useful for 

elementary students since it had benefits of their daily lives. The interests of their environment to form a logical, systematic, 

critical, and careful mindset can be used to study other sciences (Tiurlina, 2006: 16). Besides, this technique also had weakness. If 

there were addition and subtraction with numbers that had large numbers and many digits, then students needed more boxes that 

impacted on the difficulty in the process of adding numbers in the box. In addition, the advantage of the box technique was that it 

considered as the most practical and the easiest technique to apply. It could also be used for larger numbers with large numbers. 

As a result, this implies that calculating addition and subtraction using the square technique will be faster than the cascading 

technique, and even tables compared to other techniques. But in this subtraction technique without borrowing, we must be able to 

memorize pairs of numbers that produce the number. 

 

CONCLUSION 

This research is the result of developing new addition and subtraction techniques that have not been used before. These four new 

techniques have their advantages and disadvantages that can make students easier to do addition without saving and subtraction 

without borrowing quickly and precisely. However, several new techniques need to be continuously developed so that students 

have many choices in solving addition and subtraction problems. Thus, the development of the next latest technique is 

indispensable. 
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