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Introduction 
 

Definitions 
It is important to clarify the definitions used around mental math. Mental math in Nova Scotia refers 
to the entire program of mental math and estimation across all strands. It is important to incorporate 
some aspect of mental math into your mathematics planning everyday, although the time spent each 
day may vary. While the Time to Learn document requires 5 minutes per day, there will be days, 
especially when introducing strategies, when more time will be needed. Other times, such as when 
reinforcing a strategy, it may not take 5 minutes to do the practice exercises and discuss the strategies 
and answers. 

While there are many aspects to mental math, this booklet, Mental Computation, deals with fact 
learning, mental calculations, and computational estimation — mental math found in General 
Curriculum Outcome (GCO) B. Therefore, teachers must also remember to incorporate mental 
math strategies from the six other GCOs into their yearly plans for Mental Math, for example, 
measurement estimation, quantity estimation, patterns and spatial sense. For more information on 
these and other strategies see Elementary and Middle School Mathematics: Teaching Developmentally by 
John A. Van de Walle. 

For the purpose of this booklet, fact learning will refer to the acquisition of the 100 number facts 
relating the single digits 0 to 9 for each of the four operations. When students know these facts, they 
can quickly retrieve them from memory (usually in 3 seconds or less). Ideally, through practice over 
time, students will achieve automaticity; that is, they will abandon the use of strategies and give 
instant recall. Computational estimation refers to using strategies to get approximate answers by 
doing calculations in one’s head, while mental calculations refer to using strategies to get exact 
answers by doing all the calculations in one’s head.  

While we have defined each term separately, this does not suggest that the three terms are totally 
separable. Initially, students develop and use strategies to get quick recall of the facts. These strategies 
and the facts themselves are the foundations for the development of other mental calculation 
strategies. When the facts are automatic, students are no longer employing strategies to retrieve them 
from memory. In turn, the facts and mental calculation strategies are the foundations for estimation. 
Attempts at computational estimation are often thwarted by the lack of knowledge of the related facts 
and mental calculation strategies. 

Rationale 
In modern society, the development of mental computation skills needs to be a major goal of any 
mathematical program for two major reasons. First of all, in their day-to-day activities, most people’s 
calculation needs can be met by having well developed mental computational processes. Secondly, 
while technology has replaced paper-and-pencil as the major tool for complex computations, people 
need to have well developed mental strategies to be alert to the reasonableness of answers generated 
by technology. 

Besides being the foundation of the development of number and operation sense, fact learning itself 
is critical to the overall development of mathematics. Mathematics is about patterns and relationships 
and many of these patterns and relationships are numerical. Without a command of the basic 
relationships among numbers (facts), it is very difficult to detect these patterns and relationships. As 
well, nothing empowers students with confidence and flexibility of thinking more than a command 
of the number facts. 
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It is important to establish a rational for mental math. While it is true that many computations that 
require exact answers are now done on calculators, it is important that students have the necessary 
skills to judge the reasonableness of those answers. This is also true for computations students will do 
using pencil-and-paper strategies. Furthermore, many computations in their daily lives will not 
require exact answers. (e.g., If three pens each cost $1.90, can I buy them if I have $5.00?) Students 
will also encounter computations in their daily lives for which they can get exact answers quickly in 
their heads. (e.g., What is the cost of three pens that each cost $3.00?) 
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The Implementation of Mental Computational 

Strategies 

General Approach 
In general, a strategy should be introduced in isolation from other strategies, a variety of different 
reinforcement activities should be provided until it is mastered, the strategy should be assessed in a 
variety of ways, and then it should be combined with other previously learned strategies.  

Introducing a Strategy 
The approach to highlighting a mental computational strategy is to give the students an example of a 
computation for which the strategy would be useful to see if any of the students already can apply the 
strategy. If so, the student(s) can explain the strategy to the class with your help. If not, you could 
share the strategy yourself. The explanation of a strategy should include anything that will help 
students see the pattern and logic of the strategy, be that concrete materials, visuals, and/or contexts. 
The introduction should also include explicit modeling of the mental processes used to carry out the 
strategy, and explicit discussion of the situations for which the strategy is most appropriate and 
efficient. The logic of the strategy should be well understood before it is reinforced. (Often it would 
also be appropriate to show when the strategy would not be appropriate as well as when it would be 
appropriate.)  

Reinforcement 
Each strategy for building mental computational skills should be practised in isolation until students 
can give correct solutions in a reasonable time frame. Students must understand the logic of the 
strategy, recognize when it is appropriate, and explain the strategy. The amount of time spent on each 
strategy should be determined by the students’ abilities and previous experiences. 

The reinforcement activities for a strategy should be varied in type and should focus as much on the 
discussion of how students obtained their answers as on the answers themselves. The reinforcement 
activities should be structured to insure maximum participation. Time frames should be generous at 
first and be narrowed as students internalize the strategy. Student participation should be monitored 
and their progress assessed in a variety of ways to help determine how long should be spent on a 
strategy. 

After you are confident that most of the students have internalized the strategy, you need to help 
them integrate it with other strategies they have developed. You can do this by providing activities 
that includes a mix of number expressions, for which this strategy and others would apply. You 
should have the students complete the activities and discuss the strategy/strategies that could be used; 
or you should have students match the number expressions included in the activity to a list of 
strategies, and discuss the attributes of the number expressions that prompted them to make the 
matches. 

Assessment 
Your assessments of mental math and estimation strategies should take a variety of forms. In addition 
to the traditional quizzes that involve students recording answers to questions that you give one-at-a-
time in a certain time frame, you should also record any observations you make during the 
reinforcements, ask the students for oral responses and explanations, and have them explain strategies 
in writing. Individual interviews can provide you with many insights into a student’s thinking, 
especially in situations where pencil-and-paper responses are weak. 
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Assessments, regardless of their form, should shed light on students’ abilities to compute efficiently 
and accurately, to select appropriate strategies, and to explain their thinking. 

Response Time 
Response time is an effective way for teachers to see if students can use the mental math and 
estimation strategies efficiently and to determine if students have automaticity of their facts.  

For the facts, your goal is to get a response in 3-seconds or less. You would give students more time 
than this in the initial strategy reinforcement activities, and reduce the time as the students become 
more proficient applying the strategy until the 3-second goal is reached. In subsequent grades when 
the facts are extended to 10s, 100s and 1000s, a 3-second response should also be the expectation.  

In early grades, the 3-second response goal is a guideline for the teacher and does not need to be 
shared with the students if it will cause undue anxiety. 

With other mental computational strategies, you should allow 5 to 10 seconds, depending upon the 
complexity of the mental activity required. Again, in the initial application of the strategies, you 
would allow as much time as needed to insure success, and gradually decrease the wait time until 
students attain solutions in a reasonable time frame. 
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A. Pre-operation Number Strategies 
 

Set Recognition 
In grade 1, students should be able to recognize common configurations of sets of numbers, such as the 
dots on a standard die and dominoes. Set recognition should be reinforced through flash math activities 
where students are presented with a number configuration for a few seconds, and are asked to identify the 
number. Sets of number configurations on overhead transparencies, on cards, and on paper plates would be 
good sources of materials for these reinforcements. Through playing dominoes and games with standard 
dice, students would also be practicing set recognition. 
 

Part-Part-Whole 
Set recognition can easily be extended to the recognition of two parts in a whole by presenting the students 
with number configurations made up of two colours or two shapes for a few seconds and asking them to 
identify the number and the two parts. For example, if students are shown for a few seconds a standard die 
configuration for 5 made up of four red dots and one blue dot, they would be asked, How many dots did 
you see? How many were red? How many were blue? 
 

Ten Frame Visualization 
Students’work with ten frames should eventually lead to a mental math stage where students can visualize 
the standard ten-frame representations for numbers and answer questions from their visual memories. For 
example, you might ask students to visualize the number 8, and ask, How many dots are in the first row? 
How many are in the second row? How many more dots are needed to make 10? What number would you 
have if you added one more dot? What number would you have if you removed 3 dots? This activity can be 
then extended to identify the number sentences associated with the ten-frame representations for numbers. 
For example, for the number 6 on a ten frame, students would identify these number sentences: 5 + 1 = 6, 1 
+ 5 = 6, 6 – 1 = 5, 6 – 5 = 1, 6 + 4 = 10, 10 – 4 = 6, 10 – 6 = 4, 6 – 6 = 0. 
 

Other Number Relationships 
The work students do in grade 1 with one more/one less and two more/two less should also lead to a mental 
math stage where students are presented with a number and asked for the number that is one more, one less, 
two more, or two less than this number. Reinforcements could use number configurations on paper plates, 
cards, and overhead acetates; digit cards; ten frame cards; and other sources of numbers. For example, 
students could be presented with a standard die configuration for 3 and be asked, Which number is one 
more than the number you see? Students could be shown the ten frame card for 7 and be asked, Which 
number is one less than this number? Students could be shown the digit card for 6 and be asked, Which 
number is two more than this number? 
 

Counting 
Students’ counting experiences should lead to a mental math stage where students, without concrete 
materials or pictures, can count on from a given number, count back from a given numbers, and skip count 
by 2, 5s, and 10s from a given number. For example, students could be asked to count by 5s from a start 
number that is drawn from a deck of digit cards and shown to the students. 
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Next Number 
Another pre-operation skill that could be reinforced is the ability to immediately state the number after any 
given number. The emphasis here is on immediately: there should be no hesitation. Such an ability is 
essential for students to reach the counting-on-from-the-larger stage in addition, and will be the necessary 
skill to use later for the plus-1 facts. 
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B.  Addition — Fact Learning 
In grade 1, students are to know simple addition facts to 10, and some facts to 18, such as doubles 
and plus 1s. Mental strategies will be best understood and more easily done when students have 
reached the stage where they are solving addition number sentences by counting on from the larger.  

Doubles Facts 
There are only nine doubles from 1 + 1 to 9 + 9. Students seem to have a strong affinity to these 
doubles facts, often knowing these facts with little, or no, teaching. These doubles facts are easily 
learned through an association strategy. That is, each fact is associated with a real-life context and 
students associate the answers to these doubles facts with these contexts, without the need to count. 
The following are possible contexts for each double fact: 

1 + 1: The number of wheels on two unicycles 

2 + 2: The numbers of wheels on two bicycles 

3 + 3: The numbers of wheels on two tricycles 

4 + 4: The number of wheels on two cars 

5 + 5: The number of fingers on two hands 

6 + 6: The number of eggs in an egg carton 

7 + 7: The number of days in two weeks 

8 + 8: The number of crayons in a two-row box 

9 + 9: The number of tires on an 18-wheeler 

A set of flash cards with a fact on one side and a picture of the associated context on the other side 
would be a good material to use to introduce and reinforce these double facts. 

Example 

Say “3 + 3 is double three or 3 plus 3 equals 6” 

Examples of Some Practice Items 

4 + 4 = 6 + 6 = 8 + 8 = 

1 + 1 = 4 + 4 = 3 + 3 = 

5 + 5 = 7 + 7 = 2 + 2 = 

0 + 0 = 9 + 9 = 
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Plus 1 Facts 
Students should associate any fact involving +1 as a call for the next number. This can be modelled 
with unifix cubes by having students build towers for the numbers 2 to 9. If they add one unifix cube 
to any of these towers, they can easily see that they get the next tower. This would also be true if each 
of these towers were added to one unifix cube. If they have the ability to state the next number to any 
given number with no hesitation, they can quickly learn that adding 1 to a number, or adding a 
number to 1, will be the next number.  

Example  

 If 7 + 1 is presented, a student should think: The number after 7 is 8. 

 

Examples of Some Practice Items 

  Some practice examples for numbers in the 1s are: 

 2 + 1 = 6 + 1 = 1 + 4 = 

 1 + 2 = 1 + 6 = 4 + 1 =    

 1 + 8 = 1 + 9 = 8 + 1 = 

 

Other Facts to 10 Using a Ten Frame 
Ten is the basis of our number system and plays a key role in many of the mental math strategies 
students will be learning.  Because of this, students need to be very familiar with combinations that 
add to make ten. The ten-frame is a very effective tool for students to use to learn their number facts 
to 10; therefore, students’ work with ten-frames should reach the visualization stage so students can 
can use these visual images to respond to addition facts to 10. 

A good start to these facts would be the facts that sum to 5, so students would visualize the first 
number given in a ten-frame and the second number would be the number of empty cells in the first 
row.  

Examples  

1+ 4   3 + 2    4 + 1   2 + 3 

 

Then you could work on the facts that sum to 10, so students would visualize the first number given 
in a ten-frame and the second number would be the number of empty cells in the frame.  

Examples 

6 + 4   7 + 3   8 + 2   9 + 1 

 

All the other facts to 10 would require the students to visualize the first number in the ten-frame and 
make the change to visualize the result.  

Example 

Given 6 + 3, a students would visualize 6 with the first row filled and one dot in the second 
row, and place three more dots in that ten-frame to see a 9. 
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C. Addition — Mental Computation  

Adding 10 to a Number  
Students in grade 1 should also experience how the addition of 10 to a single-digit number does not 
require any counting.  

Example  

 For 3 + 10, they should think, three and ten are thirteen.  

 

Examples of Some Practice Items 

  Some practice examples for numbers in the 1s are: 

10 + 2 =  3 + 10 = 10 + 4   

10 + 5 = 10 + 6 = 10 + 9 = 

10 + 1 = 8 + 10 = 7 + 10 = 
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D. Subtraction — Fact Learning 
 
In grade 1, students learn the subtractions facts to 10, using the learning strategies as outlined below.  
Subtraction strategies should always be related to students’ understanding of the basic addition facts 
and strategies.  

Ten Frame Visualization Strategy 
Students should be able to visualize many of the subtraction facts to 10, by visualizing the first 
number on a ten-frame (minuend) and removing the number of dots (subtrahend) to get the result. 

A good start might be to deal with the facts that subtract from 5, so students will visualize the first 
row of a ten-frame filled and remove the necessary dots to see the result.  

Example  

For 5 – 2, students would visualize the five dots in the first row of the ten-frame, remove 2 of 
the dots, and see 3 as a result. 

 

This could be followed by facts that subtract from 10 and finally other facts with minuends to 9. 

The “Think Addition” Strategy 
This strategy demonstrates how the students can use their knowledge of addition facts to find the 
answers to subtraction equations.  

Example 

For 10 – 6, students should look at the number sentence and think “6 plus what equals 10?” 
and determine the missing addend. 

The “Counting Back” Strategy 
If students have to subtract 1, 2, or even 3 from a number, they could employ a counting back 
strategy with, or without, visualizing jumping back on a number line, although this is the best model 
to use to demonstrate counting back to help curtail the common error of starting the counting at the 
minuend.  
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