
 
Mathematical Processes: 
 

There are seven mathematical processes inherent in the teaching, learning, and doing of 

mathematics. The processes focus on the following: (SK Ministry of Education, 2009) 

 

 

1. Communication 

Students need opportunities to read about, represent, view, write about, listen to, and discuss 

mathematical ideas because learners consolidate their ideas through discourse. 

 

Teachers can facilitate communication by encouraging students to talk about and listen actively 

to one another’s mathematical thinking, justify their thinking to others and reflect on what they 

are learning. 

 

1 Hattie, J. Visible learning for mathematics, grades K-12 (p. 153). 
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2. Connections 

Learning mathematics within contexts and making connections 

relevant to learners can validate past experiences and increase student 

willingness to participate and be actively engaged. Teachers will need 

to think critically with respect to the learner’s life experience. Some 

students may need for the teacher to create the context for them to 

connect to. 

 

Teachers should recognize that students construct mathematical 

understanding by connecting new ideas to existing understandings. 

Students understand concepts when they link new learning to what 

they already know. 

 

“One of the best ways to 

apprentice students into 

the language of 

mathematics, which then 

facilitates their 

mathematical thinking 

and reasoning, is to have 

them collaborate with 

their peers in solving rich 

complex tasks.”1 



 

3. Reasoning 

Mathematical reasoning helps students think logically and make sense of mathematics. 

Students need to develop confidence in their abilities to reason and justify their mathematical 

thinking. High-order questions challenge students to think and develop a sense of wonder 

about mathematics. 

 

Teachers can support students using mathematical reasoning by encouraging students to 

actively engage in the learning process by discussing mathematics, proposing strategies for 

solving problems, providing explanations for why strategies work, and make conjectures. 

 

4. Mental Math and Estimation 

Mental mathematics enables students to determine answers without paper and pencil. It 

improves computational fluency by developing efficiency, accuracy, and flexibility in reasoning 

and calculating. Estimation is used for determining in approximate values or quantities, usually 

by referring to benchmarks or referents, or for determining the reasonableness of calculated 

values. 

 

Teachers can encourage students to develop strategies for mental mathematics and estimation 

in a variety of ways. 

 

5. Problem Solving 

Learning through problem solving should be the focus of mathematics at all grade levels. In 

order for an activity to be problem-solving based, it must ask students to determine a way to 

get from what is known to what is sought. Active, reflective thought is at the heart of good 

problem solving and teachers can encourage this in their students through the way they engage 

with mathematical content. Teaching through problem-solving is not the same as teaching how 

to solve a problem. 

 

6. Visualizing 

The use of visualization in the study of mathematics provides students with opportunities to 

understand mathematical concepts and make connections among them. Visualization is 

fostered through the use of concrete materials, technology and a variety of representations. 

Teachers can encourage students’ development of visualization by providing them with access 

to manipulatives.  

 

Students should be expected to use various models to demonstrate their mathematical 

understanding when it is appropriate. 
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7. Technology 

Technology contributes to the learning of a wide range of mathematical outcomes and enables 

students to explore and create patterns, examine relationships, test conjectures and solve 

problems. 

 

Technology can reduce the time and effort devoted to tedious computations and increase 

students’ times and ability to focus on more important aspects of mathematics. Technology can 

also provide multiple representations of mathematics and help discovery and understanding of 

concepts. Technology can enable teachers to support both how and what students learn. 
 

 

 

 
  

2 Adapted from: Williams, Chad. (n.d.) Teaching and Understanding Elementary Mathematics:  A companion document to the Saskatchewan 
Mathematics Curriculum.  Unpublished manuscript. 

 
3 Bishop, A. J. (1988). The interactions of mathematics education with culture. Cultural Dynamics, 1(2). 145-157. 
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How Do You Orient Your Mathematics Classroom?2 

A “Transmission” Orientation  A “Collaboration” Orientation 

A given body of knowledge and standard 

procedures that have to be ‘covered’. 

Mathematics Is 
 
 

A symbolic technology for building a 

relationship between humans and their 

social and physical environments3 
(Bishop, 1988). 

 

An individual activity based on watching, 

listening and imitating until fluency is 

attained. 
Learning Is 

A collaborative activity in which learners 

are challenged and arrive at 

understanding through discussion. 

Structuring a linear curriculum for 

learners. 

Teaching Is 

Exploring meanings and connections 

through non-linear dialogue between 

teacher and learners. 

Giving explanations before problems. 

Checking that these have been 

understood through practice exercises. 

Presenting problems before offering 

explanations. 

Correcting misunderstandings. 

Making misunderstandings explicit and 

helping students to see them as 

positive learning entries. 


