Planning Guide: Adding and Subtracting Number to 100

Sample Activity 8: The Traditional Algorithms
Students will not normally invent the traditional algorithms. They may know them from home or previous classes. Note that there are alternatives to the algorithms used in Canada. The Japanese, for example, traditionally add from left to right both on the abacus and on paper. When and if you must teach the traditional algorithms, plan to teach them for understanding. 
Teaching Traditional Strategies

As a general rule, when teaching by demonstrating as with the traditional algorithms, model the activity, then have the students give you direction as to how to model, followed by students undertaking the task with your close supervision as they complete each step, and finally moving to independently competing the task. An overhead projector or Smart Board can allow the students to see your work without being crowded into a group around you. As the numbers become too large for the overhead to accommodate tens and ones with the appropriate addition and subtraction activity, using plastic sheets of squares made for embroidery, cut into tens, ones and hundreds will allow you to fit representations of larger quantities on the overhead. Beans will often show through plastic portion cups on the overhead or use empty plastic containers from jam portions or clear plastic containers for fishing tackle. The students may find these small plastic pieces too little to handle effectively and should use larger manipulatives, such as base ten blocks, connecting cubes or beans and cups. It is through this manipulative work that students gain the knowledge to apply to pictorial work and finally to the symbolic representations. 

Terminology

When using the traditional algorithm, terms such as "borrowing" and "carrying" are obsolete and conceptually misleading. Instead the terms "regrouping" and "trading" are commonly used. For Grade 2 students, the term "regrouping" may be hard to understand, so "trading" is often preferred. 

Build on Personal Strategies

Students learn that addition is still combining parts to make the whole. Present the students with addition problems with and without regrouping right from the start. When presented first with only those that do not require regrouping, students tend to make more errors, such as 28 + 47 = 615, when they are faced later with addition problems requiring regrouping. Students may learn to show addition as the combination of partial sums, for example:


28

+ 47
 


   60

 +15
  
              


   75.

This method follows closely what some students would do when following a personal strategy and uses place value knowledge. In the traditional algorithm, students learn the rule that when one more than nine accumulates in the ones place, it is bundled or grouped into a "ten," which is moved to the next column to the left, where the tens reside. The same applies to groups of ten. When one more than nine tens accumulate, they are to be bundled into ten groups of ten and moved to the next column to the left as a hundred. The biggest question students learning the traditional algorithm have is why they must start from the right column, or the ones. To connect the written symbols to the actions with manipulatives, students need to record the two addends before combining them. Then when they are combined students calculate and record their sum. This method parallels multiplication by a two-digit number based upon the distributive property, which will follow in later grades.

Problems Using Traditional Algorithms 

The concept of subtraction does not vary with the traditional algorithm; however, students have to learn to start on the right with the ones. If there are insufficient ones to subtract, they must bring over a bundle of ten and dismantle it. Then they can subtract. Before the students separate the subtrahend from the minuend, they need to record the minuend. The unbundling of tens also takes step-by-step recording of the symbols that mirror the actions so that students learn how the symbolic record is kept. Too many students find this tedious and want the teacher to just show them the procedure. If they learn to subtract as a procedure, they are set up for future failure. Just think about facing a problem such as 1000 – 999. If a student in Grade 3 is asked to do this from knowledge of place value, it is easily answered as 1. The recording of the traditional algorithm, however, has the potential for error in any of a number of steps.
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