
 Introduction • MHR     xxi 

MENTAL MATHEMATICS 
A major goal of mathematics instruction for the twenty-first century is for 
students to make sense of the mathematics in their lives. The development  
of all areas of mental mathematics is a major contributor to this comfort  
and understanding. Mental mathematics is the mental manipulation of 
knowledge dealing with numbers, shapes, and patterns to solve problems. 

Estimation 
Estimation refers to the approximate answers for calculations, a very practical 
skill in today’s world. The development of estimation skills helps refine 
mental computation skills, enhances number sense, and fosters confidence in 
math abilities, all of which are key in problem solving. Over 80% of out-of-
school problem solving situations involve mental computation and estimation.5 

Estimation does not mean guessing at answers. Rather, it involves a host  
of computational strategies that are selected to suit the numbers involved.  
The goal is to refine these strategies over time with regular practice, so  
that estimates become more precise. The ultimate goal is for students to 
estimate automatically and quickly when faced with a calculation. These 
estimations allow for recognition of errors on calculator displays, provide 
learners with a strategy for checking the reasonableness of their calculations, 
and give students a strategy for finding an answer when only an approximation 
is necessary. 

Mental Imagery 
Mental imagery in mathematics refers to the images in the mind when one is 
doing mathematics. It is this mental representation, or conceptual knowledge, 
that needs to be developed in all areas of mathematics. Capable math students 
“see” the math and are able to perform mental manoeuvres in order to make 
connections and solve problems. These images are formed when students 
manipulate objects, explore numbers and their meanings, and talk about their 
learning. Students must be encouraged to look into their mind’s eye and “think 
about their thinking.”  

Mental Computation  
Mental computation refers to an operation used to obtain the precise answer 
for a calculation. Unlike traditional algorithms, which involve one method of 
calculation for each operation, mental computations include a number of 
strategies––often in combination with each other––for finding the exact 
answer. As with estimation, strategies for mental computation develop in 
quantity and quality over time. A thorough understanding of, and facility with, 
mental computation allows students to solve complicated multi-step problems 
without spending needless time figuring out calculations and is a valuable 
prerequisite for proficiency with algebra. Students need regular practice in 
these strategies. 

 
 

5Reys, B. J., and R.E. Reys, “One Point of View: Mental Computation and Computational 
Estimation—Their Time Has Come,” Arithmetic Teacher (Vol. 33, No. 7, 1986), 4–5. 
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Some Points Regarding Mental Mathematics 
• The various estimation and mental calculation strategies must be taught and 

are best developed in context; opportunities must be provided for regular 
practice of these strategies. Having students share their various strategies is 
vital, as it provides possible options for classmates to add to their repertoire. 

• Key to the development of skills in mental math is the understanding of 
place value (number sense) and the number operations. This understanding 
is enhanced when students make mental math a focus as they calculate. 

• Mental math strategies are flexible; the student needs to select one that is 
appropriate for the numbers in the computation. Practice should be in the 
form of practising the strategy itself, selecting appropriate strategies for a 
variety of computation examples, and using the strategies in problem 
solving situations. 

• Sometimes mental math strategies are used in conjunction with paper-and-
pencil tasks. The questions are rewritten to make the calculation easier.  

• The ultimate goal of mental mathematics is for students to estimate for 
reasonableness and to look for opportunities to calculate mentally. 

• Students need to identify why particular procedures work; they should not 
be taught computation “tricks” without understanding 

Keep in Mind 
Practice in classrooms has traditionally been in the form of asking students  
to write the answers to questions presented orally. This is particularly 
challenging for students who are primarily visual learners. Although we are 
sometimes faced with computations of numbers we cannot see, most often the 
numbers are written down. This makes it easier to select a strategy. In daily 
life, we see the numbers when solving written problems (e.g., when checking 
calculations on a bill or invoice, when determining what to leave for tips, 
when calculating discounted prices from a price tag). Provide students with 
mental math practice that is sometimes oral and sometimes visual. 




