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Background and Rationale 
The development of an effective mathematics curriculum has encompassed a solid research base.  
Developers have examined the curriculum proposed throughout Canada and secured the latest research 
in the teaching of mathematics, and the result is a curriculum that should enable students to understand 
and use mathematics.   
 

The Western and Northern Canadian Protocol (WNCP) Common Curriculum Framework for K-9 
Mathematics (2006) has been adopted as the basis for a revised mathematics curriculum in Prince 
Edward Island.  The Common Curriculum Framework was developed by the seven Canadian western 
and northern ministries of education (British Columbia, Alberta, Saskatchewan, Manitoba, Yukon 
Territory, Northwest Territories, and Nunavut) in collaboration with teachers, administrators, parents, 
business representatives, post-secondary educators, and others.  The framework identifies beliefs about 
mathematics, general and specific student outcomes, and achievement indicators agreed upon by the 
seven jurisdictions.  This document is based on both national and international research by the WNCP, 
and on the Principles and Standards for School Mathematics (2000), published by the National Council of 
Teachers of Mathematics (NCTM).   

 

 Essential Graduation Learnings 
Essential graduation learnings (EGLs) are statements describing the knowledge, skills, and attitudes 
expected of all students who graduate from high school.  Achievement of the essential graduation 
learnings will prepare students to continue to learn throughout their lives.  These learnings describe 
expectations not in terms of individual school subjects but in terms of knowledge, skills, and attitudes 
developed throughout the curriculum.  They confirm that students need to make connections and develop 
abilities across subject boundaries if they are to be ready to meet the shifting and ongoing demands of 
life, work, and study today and in the future.  Essential graduation learnings are cross curricular, and 
curriculum in all subject areas is focused to enable students to achieve these learnings.  Essential 
graduation learnings serve as a framework for the curriculum development process.   
 

Specifically, graduates from the public schools of Prince Edward Island will demonstrate knowledge, 
skills, and attitudes expressed as essential graduation learnings, and will be expected to 

 respond with critical awareness to various forms of the arts, and be able to express 
themselves through the arts; 

 assess social, cultural, economic, and environmental interdependence in a local and 
global context; 

 use the listening, viewing, speaking, and writing modes of language(s), and mathematical 
and scientific concepts and symbols, to think, learn, and communicate effectively; 

 continue to learn and to pursue an active, healthy lifestyle; 

 use the strategies and processes needed to solve a wide variety of problems, including 
those requiring language and mathematical and scientific concepts; 

 use a variety of technologies, demonstrate an understanding of technological 
applications, and apply appropriate technologies for solving problems.   

 

More specifically, curriculum outcome statements articulate what students are expected to know and be 
able to do in particular subject areas.  Through the achievement of curriculum outcomes, students 
demonstrate the essential graduation learnings.   
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 Curriculum Focus 
There is an emphasis in the Prince Edward Island mathematics curriculum on particular key concepts at 
each grade which will result in greater depth of understanding.  There is also more emphasis on number 
sense and operations in the early grades to ensure students develop a solid foundation in numeracy.  The 
intent of this document is to clearly communicate to all educational partners high expectations for 
students in mathematics education.  Students must learn mathematics with understanding, actively 
building new knowledge from experience and prior knowledge (NCTM Principles and Standards for 
School Mathematics, 2000).   
 

The main goals of mathematics education are to prepare students to 

 use mathematics confidently to solve problems; 
 communicate and reason mathematically; 
 appreciate and value mathematics; 
 make connections between mathematics and its applications; 
 commit themselves to lifelong learning; 
 become mathematically literate adults, using mathematics to contribute to society.   

 

Students who have met these goals will 

 gain understanding and appreciation of the contributions of mathematics as a science, 
philosophy, and art; 

 exhibit a positive attitude toward mathematics; 
 engage and persevere in mathematical tasks and projects; 
 contribute to mathematical discussions; 
 take risks in performing mathematical tasks; 
 exhibit curiosity.   
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Conceptual Framework for K-9 Mathematics 
The chart below provides an overview of how mathematical processes and the nature of mathematics 
influence learning outcomes. 
 

                                 
                                   GRADE 
STRAND 

  K     1     2     3     4     5     6     7     8     9 

 
Number 
 
Patterns and Relations 
  Patterns 
  Variables and Equations 
 
Shape and Space 
  Measurement 
  3-D Objects and 2-D Shapes 
  Transformations 
 
Statistics and Probability 
  Data Analysis 
  Chance and Uncertainty 
 

 
 
 

GENERAL  
CURRICULUM OUTCOMES (GCOs) 

 
SPECIFIC  

CURRICULUM OUTCOMES (SCOs) 
 

ACHIEVEMENT INDICATORS 
 
 

 

 
 
 

 

The mathematics curriculum describes the nature of mathematics, as well as the mathematical processes 
and the mathematical concepts to be addressed.  This curriculum is arranged into four strands, namely 
Number, Patterns and Relations, Shape and Space, and Statistics and Probability.  These strands are not 
intended to be discrete units of instruction.  The integration of outcomes across strands makes 
mathematical experiences meaningful.  Students should make the connections among concepts both 
within and across strands.  Consider the following when planning for instruction: 

 Integration of the mathematical processes within each strand is expected.   

 Decreasing emphasis on rote calculation, drill, and practice, and the size of numbers 
used in paper and pencil calculations makes more time available for concept 
development.   

 Problem solving, reasoning, and connections are vital to increasing mathematical fluency, 
and must be integrated throughout the program.   

 There is to be a balance among mental mathematics and estimation, paper and pencil 
exercises, and the use of technology, including calculators and computers.  Concepts 
should be introduced using models and gradually developed from the concrete to the 
pictorial to the symbolic. 

 

MATHEMATICAL PROCESSES     Communication, Connections, 
     Reasoning, Mental Mathematics 

and Estimation, Problem Solving, 
Technology, Visualization 

NATURE 
OF 

MATHEMATICS 
 

Change 
Constancy 
Number Sense  
Patterns 
Relationships 
Spatial Sense 
Uncertainty 
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 Mathematical Processes 
There are critical components that students must encounter in a mathematics program in order to achieve 
the goals of mathematics education and encourage lifelong learning in mathematics.  The Prince Edward 
Island mathematics curriculum incorporates the following seven interrelated mathematical processes that 
are intended to permeate teaching and learning.  These unifying concepts serve to link the content to 
methodology.   
 

Students are expected to 

 communicate in order to learn and express their understanding of mathematics; 
[Communications: C] 

 connect mathematical ideas to other concepts in mathematics, to everyday experiences, 
and to other disciplines; [Connections: CN] 

 demonstrate fluency with mental mathematics and estimation; [Mental Mathematics and 
Estimation: ME] 

 develop and apply new mathematical knowledge through problem solving; [Problem 
Solving: PS] 

 develop mathematical reasoning; [Reasoning: R] 

 select and use technologies as tools for learning and solving problems; [Technology: T] 

 develop visualization skills to assist in processing information, making connections, and 
solving problems.  [Visualization: V] 

 

Communication [C] 

Students need opportunities to read about, represent, view, write about, listen to, and discuss 
mathematical ideas.  These opportunities allow students to create links between their own language and 
ideas and the formal language and symbols of mathematics.  Communication is important in clarifying, 
reinforcing, and modifying ideas, knowledge, attitudes, and beliefs about mathematics.  Students should 
be encouraged to use a variety of forms of communication while learning mathematics.  Students also 
need to communicate their learning using mathematical terminology.  Communication can help students 
make connections among concrete, pictorial, symbolic, verbal, written, and mental representations of 
mathematical ideas.   
 

Connections [CN] 

Contextualization and making connections to the experiences of learners are powerful processes in 
developing mathematical understanding.  When mathematical ideas are connected to each other or to 
real-world phenomena, students can begin to view mathematics as useful, relevant, and integrated.  
Learning mathematics within contexts and making connections relevant to learners can validate past 
experiences and increase student willingness to participate and be actively engaged.  The brain is 
constantly looking for and making connections.   
 

For instance, opportunities should be created frequently to link mathematics and career opportunities.  
Students need to become aware of the importance of mathematics and the need for mathematics in many 
career paths.  This realization will help maximize the number of students who strive to develop and 
maintain the mathematical abilities required for success in further areas of study.   
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Mental Mathematics and Estimation [ME] 

Mental mathematics is a combination of cognitive strategies that enhance flexible thinking and number 
sense.  It involves calculation without the use of external memory aids.  Mental mathematics enables 
students to determine answers without paper and pencil.  It improves computational fluency by 
developing efficiency, accuracy, and flexibility.  Even more important than performing computational 
procedures or using calculators is the greater facility that students need - more than ever before - with 
estimation and mental mathematics (National Council of Teachers of Mathematics, May 2005).  Students 
proficient with mental mathematics “become liberated from calculator dependence, build confidence in 
doing mathematics, become more flexible thinkers and are more able to use multiple approaches to 
problem solving” (Rubenstein, 2001).  Mental mathematics “provides a cornerstone for all estimation 
processes offering a variety of alternate algorithms and non-standard techniques for finding answers” 
(Hope, 1988).   
 

Estimation is a strategy for determining approximate values or quantities, usually by referring to 
benchmarks or using referents, or for determining the reasonableness of calculated values.  Students 
need to know when to estimate, what strategy to use, and how to use it.  Estimation is used to make 
mathematical judgments and develop useful, efficient strategies for dealing with situations in daily life.   
 

Students need to develop both mental mathematics and estimation skills through context and not in 
isolation so they are able to apply them to solve problems.  Whenever a problem requires a calculation, 
students should follow the decision-making process described below: 
 

 

 

 

 

 

 

 

 

  

 

 

 

 

 
 

Problem Solving [PS] 

Learning through problem solving should be the focus of mathematics at all grade levels.  When students 
encounter new situations and respond to questions of the type, “How would you.  .  .  ?" or “How could 
you.  .  .  ?” the problem-solving approach is being modelled.  Students develop their own problem-solving 
strategies by being open to listening, discussing, and trying different strategies.   
 

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.  If students have already been given ways to solve the problem, it is not 

Problem Situation 

Calculation Required 

Approximate 
Answer Appropriate 

Exact Answer 
Needed 

Use Mental 
Calculation

Use Paper 
and Pencil

Use a 
Calculator/Computer

Estimate 

(NCTM) 
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a problem, but practice.  A true problem requires students to use prior learning in new ways and contexts.  
Problem solving requires and builds depth of conceptual understanding and student engagement.   
 

Problem solving is also a powerful teaching tool that fosters multiple, creative, and innovative solutions.  
Creating an environment where students openly look for and engage in finding a variety of strategies for 
solving problems empowers students to explore alternatives and develops confident and cognitive 
mathematical risk takers.   
 

Over time, numerous problem-solving strategies should be modelled for students, and students should be 
encouraged to employ various strategies in many problem-solving situations.  While choices with respect 
to the timing of the introduction of any given strategy will vary, the following strategies should all become 
familiar to students: 

 ● using estimation ● working backwards 
 ● guessing and checking ● using a formula 
 ● looking for a pattern ● using a graph, diagram, or flow chart 
 ● making an organized list or table ● solving a simpler problem 
 ● using a model ● using algebra. 
 

Reasoning [R] 

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.  Mathematical 
experiences in and out of the classroom provide opportunities for inductive and deductive reasoning.  
Inductive reasoning occurs when students explore and record results, analyse observations, make 
generalizations from patterns, and test these generalizations.  Deductive reasoning occurs when students 
reach new conclusions based upon what is already known or assumed to be true.   
 

Technology [T] 

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.   
 

Calculators and computers can be used to 

 explore and demonstrate mathematical relationships and patterns; 
 organize and display data; 
 extrapolate and interpolate; 
 assist with calculation procedures as part of solving problems; 
 decrease the time spent on computations when other mathematical learning is the focus; 
 reinforce the learning of basic facts and test properties; 
 develop personal procedures for mathematical operations; 
 create geometric displays; 
 simulate situations; 
 develop number sense.   

 

Technology contributes to a learning environment in which the growing curiosity of students can lead to 
rich mathematical discoveries at all grade levels.  While technology can be used in K-3 to enrich learning, 
it is expected that students will meet all outcomes without the use of technology.   
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Visualization [V] 

Visualization involves thinking in pictures and images, and the ability to perceive, transform, and recreate 
different aspects of the visual-spatial world.  The use of visualization in the study of mathematics provides 
students with opportunities to understand mathematical concepts and make connections among them.  
Visual images and visual reasoning are important components of number, spatial, and measurement 
sense.  Number visualization occurs when students create mental representations of numbers.   
 

Being able to create, interpret, and describe a visual representation is part of spatial sense and spatial 
reasoning.  Spatial visualization and reasoning enable students to describe the relationships among and 
between 3-D objects and 2-D shapes.   
 

Measurement visualization goes beyond the acquisition of specific measurement skills.  Measurement 
sense includes the ability to determine when to measure and when to estimate, and knowledge of several 
estimation strategies (Shaw & Cliatt, 1989).   
 

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

 

 The Nature of Mathematics 

Mathematics is one way of trying to understand, interpret, and describe our world.  There are a number of 
components that define the nature of mathematics which are woven throughout this document.  These 
components include change, constancy, number sense, patterns, relationships, spatial sense, and 
uncertainty. 
 

Change 

It is important for students to understand that mathematics is dynamic and not static.  As a result, 
recognizing change is a key component in understanding and developing mathematics.  Within 
mathematics, students encounter conditions of change and are required to search for explanations of that 
change.  To make predictions, students need to describe and quantify their observations, look for 
patterns, and describe those quantities that remain fixed and those that change.  For example, the 
sequence 4, 6, 8, 10, 12, … can be described as 

 skip counting by 2s, starting from 4; 
 an arithmetic sequence, with first term 4 and a common difference of 2; or 
 a linear function with a discrete domain. 

 

Constancy 

Different aspects of constancy are described by the terms stability, conservation, equilibrium, steady 
state, and symmetry (AAAS–Benchmarks, 1993, p.  270).  Many important properties in mathematics and 
science relate to properties that do not change when outside conditions change.  Examples of constancy 
include the following: 

 The area of a rectangular region is the same regardless of the methods used to 
determine the solution. 

 The sum of the interior angles of any triangle is 1800. 
 The theoretical probability of flipping a coin and getting heads is 0.5.

 

Some problems in mathematics require students to focus on properties that remain constant.  The 
recognition of constancy enables students to solve problems involving constant rates of change, lines 
with constant slope, direct variation situations, or the angle sums of polygons. 
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Number Sense 

Number sense, which can be thought of as intuition about numbers, is the most important foundation of 
numeracy (The Primary Program, B.C., 2000, p.  146).  A true sense of number goes well beyond the 
skills of simply counting, memorizing facts, and the situational rote use of algorithms.  Number sense 
develops when students connect numbers to real-life experiences, and use benchmarks and referents.  
This results in students who are computationally fluent, and flexible and intuitive with numbers.  The 
evolving number sense typically comes as a by-product of learning rather than through direct instruction.  
However, number sense can be developed by providing rich mathematical tasks that allow students to 
make connections. 
 

Patterns 

Mathematics is about recognizing, describing, and working with numerical and non-numerical patterns.   
Patterns exist in all strands and it is important that connections are made among strands.  Working with 
patterns enables students to make connections within and beyond mathematics.  These skills contribute 
to students’ interaction with and understanding of their environment.  Patterns may be represented in 
concrete, visual, or symbolic form.  Students should develop fluency in moving from one representation to 
another.  Students must learn to recognize, extend, create, and use mathematical patterns.  Patterns 
allow students to make predictions and justify their reasoning when solving routine and non-routine 
problems.  Learning to work with patterns in the early grades helps develop students’ algebraic thinking 
that is foundational for working with more abstract mathematics in higher grades. 
 

Relationships 

Mathematics is used to describe and explain relationships.  As part of the study of mathematics, students 
look for relationships among numbers, sets, shapes, objects, and concepts.  The search for possible 
relationships involves the collecting and analysing of data, and describing relationships visually,  
symbolically, orally, or in written form. 
 

Spatial Sense 

Spatial sense involves visualization, mental imagery, and spatial reasoning.  These skills are central to 
the understanding of mathematics.  Spatial sense enables students to interpret representations of 2-D 
shapes and 3-D objects, and identify relationships to mathematical strands.  Spatial sense is developed 
through a variety of experiences and interactions within the environment.  The development of spatial 
sense enables students to solve problems involving 2-D shapes and 3-D objects. 
 

Spatial sense offers a way to interpret and reflect on the physical environment and its 3-D or 2-D 
representations.  Some problems involve attaching numerals and appropriate units (measurement) to 
dimensions of objects.  Spatial sense allows students to use dimensions and make predictions about the 
results of changing dimensions. 

 Knowing the dimensions of an object enables students to communicate about the object 
and create representations. 

 The volume of a rectangular solid can be calculated from given dimensions. 
 Doubling the length of the side of a square increases the area by a factor of four. 

 

Uncertainty 

In mathematics, interpretations of data and the predictions made from data may lack certainty.  Events 
and experiments generate statistical data that can be used to make predictions.  It is important to 
recognize that these predictions (interpolations and extrapolations) are based upon patterns that have a 
degree of uncertainty.  The quality of the interpretation is directly related to the quality of the data.  An 
awareness of uncertainty allows students to assess the reliability of data and data interpretation.  Chance 
addresses the predictability of the occurrence of an outcome.  As students develop their understanding of 
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probability, the language of mathematics becomes more specific and describes the degree of uncertainty 
more accurately. 

 

Contexts for Learning and Teaching 

The Prince Edward Island mathematics curriculum is based upon several key assumptions or beliefs 
about mathematics learning which have grown out of research and practice: 

 Mathematics learning is an active and constructive process. 

 Learners are individuals who bring a wide range of prior knowledge and experiences, and 
who learn via various styles and at different rates. 

 Learning is most likely to occur in meaningful contexts and in an environment that 
supports exploration, risk taking, and critical thinking, and that nurtures positive attitudes 
and sustained effort. 

 Learning is most effective when standards of expectation are made clear with ongoing 
assessment and feedback.   

 

Students are curious, active learners with individual interests, abilities, and needs.  They come to 
classrooms with varying knowledge, life experiences, and backgrounds.  A key component in successfully 
developing numeracy is making connections to these backgrounds and experiences.   
 

Young children develop a variety of mathematical ideas before they enter school.  They make sense of 
their environment through observations and interactions at home and in the community.  Their 
mathematics learning is embedded in everyday activities, such as playing, reading, storytelling, and 
helping around the home.  Such activities can contribute to the development of number and spatial sense 
in children.  Initial problem solving and reasoning skills are fostered when children are engaged in 
activities such as comparing quantities, searching for patterns, sorting objects, ordering objects, creating 
designs, building with blocks, and talking about these activities.  Positive early experiences in 
mathematics are as critical to child development as are early literacy experiences. 
 

Students learn by attaching meaning to what they do, and they need to construct their own meaning of 
mathematics.  This meaning is best developed when learners encounter mathematical experiences that 
proceed from the simple to the complex and from the concrete to the abstract.  The use of models and a 
variety of pedagogical approaches can address the diversity of learning styles and developmental stages 
of students, and enhance the formation of sound, transferable, mathematical concepts.  At all levels, 
students benefit from working with a variety of materials, tools, and contexts when constructing meaning 
about new mathematical ideas.  Meaningful discussions can provide essential links among concrete, 
pictorial, and symbolic representations of mathematics.   
 

The learning environment should value and respect the experiences and ways of thinking of all students, 
so that learners are comfortable taking intellectual risks, asking questions, and posing conjectures.  
Students need to explore problem-solving situations in order to develop personal strategies and become 
mathematically literate.  Learners must be encouraged that it is acceptable to solve problems in different 
ways and realize that solutions may vary.   
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 Connections Across the Curriculum 
There are many possibilities for connecting Grade 4 mathematical learning with the learning occurring in 
other subject areas. Making connections between subject areas gives students experiences with 
transferring knowledge and provides rich contexts in which students are able to initiate, make sense of, 
and extend their learnings. When connections between subject areas are made, the possibilities for 
transdisciplinary inquiries and deeper understanding arise. When making such connections, however, 
teachers must be cautious not to lose the integrity of the learning in any of the subjects. 

 

 Homework 
Homework is an essential component of the mathematics program, as it extends the opportunity for 
students to think mathematically and to reflect on ideas explored during class time.  The provision of this 
additional time for reflection and practice plays a valuable role in helping students to consolidate their 
learning. 
 

Traditionally, homework has meant completing ten to twenty drill and practice questions relating to the 
procedure taught in a given day.  With the increased emphasis on problem solving, conceptual 
understanding, and mathematical reasoning, however, it is important that homework assignments change 
accordingly.  More assignments involving problem solving, mathematical investigations, written 
explanations and reflections, and data collection should replace some of the basic practice exercises 
given in isolation.  In fact, a good problem can sometimes accomplish more than many drill-oriented 
exercises on a topic. 
 

As is the case in designing all types of homework, the needs of the students and the purpose of the 
assignment will dictate the nature of the questions included.  Homework need not be limited to reinforcing 
learning; it provides an excellent opportunity to revisit topics explored previously and to introduce new 
topics before teaching them in the classroom.  Homework provides an effective way to communicate with 
parents and provides parents an opportunity to be actively involved in their child’s learning.  By ensuring 
that assignments model classroom instruction and sometimes require parental input, a teacher can give a 
parent clearer understanding of the mathematics curriculum and of the child’s progress in relationship to 
it.  As Van de Walle (1994, p. 454) suggests, homework can serve as a parent’s window to the 
classroom.   

 

 Diversity in Student Needs 
Every class has students at many different cognitive levels.  Rather than choosing a certain level at which 
to teach, a teacher is responsible for tailoring instruction to reach as many of these students as possible.  
In general, this may be accomplished by assigning different tasks to different students or assigning the 
same open-ended task to most students.  Sometimes it is appropriate for a teacher to group students by 
interest or ability, assigning them different tasks in order to best meet their needs.  These groupings may 
last anywhere from minutes to semesters, but should be designed to help all students (whether strong, 
weak or average) to reach their highest potential.  There are other times when an appropriately open-
ended task can be valuable to a broad spectrum of students.  For example, asking students to make up 
an equation for which the answer is 5 allows some students to make up very simple equations while 
others can design more complex ones.  The different equations constructed can become the basis for a 
very rich lesson from which all students come away with a better understanding of what the solution to an 
equation really means. 
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 Gender and Cultural Equity 
The mathematics curriculum and mathematics instruction must be designed to equally empower both 
male and female students, as well as members of all cultural backgrounds.  Ultimately, this should mean 
not only that enrolments of students of both genders and various cultural backgrounds in public school 
mathematics courses should reflect numbers in society, but also that representative numbers of both 
genders and the various cultural backgrounds should move on to successful post-secondary studies and 
careers in mathematics and mathematics-related areas. 

 

 Mathematics for EAL Learners 
The Prince Edward Island mathematics curriculum is committed to the principle that learners of English as 
an additional language (EAL) should be full participants in all aspects of mathematics education.  English 
deficiencies and cultural differences must not be barriers to full participation.  All students should study a 
comprehensive mathematics curriculum with high-quality instruction and co-ordinated assessment. 
 

The Principles and Standards for School Mathematics (NCTM, 2000) emphasizes communication “as an 
essential part of mathematics and mathematics education (p.60).”  The Standards elaborate that all 
students, and EAL learners in particular, need to have opportunities and be given encouragement and 
support for speaking, writing, reading, and listening in mathematics classes.  Such efforts have the 
potential to help EAL learners overcome barriers and will facilitate “communicating to learn mathematics 
and learning to communicate mathematically” (NCTM, p.60). 
 

To this end, 

 schools should provide EAL learners with support in their dominant language and English 
language while learning mathematics;  

 teachers, counsellors, and other professionals should consider the English-language 
proficiency level of EAL learners as well as their prior course work in mathematics; 

 the mathematics proficiency level of EAL learners should be solely based on their prior 
academic record and not on other factors; 

 mathematics teaching, curriculum, and assessment strategies should be based on best 
practices and build on the prior knowledge and experiences of students and on their 
cultural heritage;  

 the importance of mathematics and the nature of the mathematics program should be 
communicated with appropriate language support to both students and parents; 

 to verify that barriers have been removed, educators should monitor enrolment and 
achievement data to determine whether EAL learners have gained access to, and are 
succeeding in, mathematics courses. 

 

 Education for Sustainable Development 
Education for sustainable development (ESD) involves incorporating the key themes of sustainable 
development - such as poverty alleviation, human rights, health, environmental protection, and climate 
change - into the education system.  ESD is a complex and evolving concept and requires learning about 
these key themes from a social, cultural, environmental, and economic perspective, and exploring how 
those factors are interrelated and interdependent. 
 

With this in mind, it is important that all teachers, including mathematics teachers, attempt to incorporate 
these key themes in their subject areas.  One tool that can be used is the searchable on-line database 
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Resources for Rethinking, found at http://r4r.ca/en.  It provides teachers with access to materials that 
integrate ecological, social, and economic spheres through active, relevant, interdisciplinary learning. 

Assessment and Evaluation 
Assessment and evaluation are essential components of teaching and learning in mathematics.  The 
basic principles of assessment and evaluation are as follows: 

 Effective assessment and evaluation are essential to improving student learning. 

 Effective assessment and evaluation are aligned with the curriculum outcomes. 

 A variety of tasks in an appropriate balance gives students multiple opportunities to 
demonstrate their knowledge and skills. 

 Effective evaluation requires multiple sources of assessment information to inform 
judgments and decisions about the quality of student learning. 

 Meaningful assessment data can demonstrate student understanding of mathematical 
ideas, student proficiency in mathematical procedures, and student beliefs and attitudes 
about mathematics. 

 

Without effective assessment and evaluation it is impossible to know whether students have learned, or 
teaching has been effective, or how best to address student learning needs.  The quality of the 
assessment and evaluation in the educational process has a profound and well-established link to student 
performance.  Research consistently shows that regular monitoring and feedback are essential to 
improving student learning.  What is assessed and evaluated, how it is assessed and evaluated, and how 
results are communicated send clear messages to students and others. 

 

  Assessment 
Assessment is the systematic process of gathering information on student learning.  To determine how 
well students are learning, assessment strategies have to be designed to systematically gather 
information on the achievement of the curriculum outcomes.  Teacher-developed assessments have a 
wide variety of uses, such as 

 providing feedback to improve student learning; 
 determining if curriculum outcomes have been achieved; 
 certifying that students have achieved certain levels of performance; 
 setting goals for future student learning; 
 communicating with parents about their children’s learning; 
 providing information to teachers on the effectiveness of their teaching, the program, and 

the learning environment; 
 meeting the needs of guidance and administration. 

 

A broad assessment plan for mathematics ensures a balanced approach to summarizing and reporting.  It 
should consider evidence from a variety of sources, including 

 ● formal and informal observations ● portfolios 
 ● work samples ● learning journals 
 ● anecdotal records ● questioning 
 ● conferences ● performance assessment 
 ● teacher-made and other tests ● peer- and self-assessment.  
 

 



ASSESSMENT AND EVALUATION 
 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 13 

This balanced approach for assessing mathematics development is illustrated in the diagram below. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

There are three interrelated purposes for classroom assessment:  assessment as learning, assessment 
for learning, and assessment of learning.  Characteristics of each type of assessment are highlighted 
below. 
 

Assessment as learning is used 

a. to engage students in their own learning and self-assessment; 
b. to help students understand what is important in the mathematical concepts and 

particular tasks they encounter; 
c. to develop effective habits of metacognition and self-coaching; 
d. to help students understand themselves as learners - how they learn as well as what they 

learn - and to provide strategies for reflecting on and adjusting their learning. 
 

Assessment for learning is used 

a. to gather and use ongoing information in relation to curriculum outcomes in order to 
adjust instruction and determine next steps for individual learners and groups; 

b. to identify students who are at risk, and to develop insight into particular needs in order to 
differentiate learning and provide the scaffolding needed; 

c. to provide feedback to students about how they are doing and how they might improve; 
d. to provide feedback to other professionals and to parents about how to support students’ 

learning. 

Assessing Mathematics 
Development in a Balanced 

Manner

Work Samples 
 math journals 
 portfolios 
 drawings, charts, tables, and graphs 
 individual and classroom assessment 
 pencil and paper tests

Rubrics 
 constructed response 
 generic rubrics 
 task-specific rubrics 
 questioning 

Surveys 
 attitude 
 interest 
 parent questionnaires 

Self-Assessment 
 personal reflection/evaluation 

Math Conferences 
 individual 
 group 
 teacher-initiated 
 child-initiated 

Observations 
 planned (formal) 
 unplanned (informal) 
 read aloud 
 shared and guided math activities 
 performance tasks 
 individual conferences 
 anecdotal records 
 checklists 
 interactive activities 
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Assessment of learning is used 

a. to determine the level of proficiency that a student has demonstrated in terms of the 
designated learning outcomes for a unit or group of units; 

b. to facilitate reporting; 
c. to provide the basis for sound decision-making about next steps in a student’s learning. 

 

 Evaluation 
Evaluation is the process of analysing, reflecting upon, and summarizing assessment information, and 
making judgments or decisions based upon the information gathered.  Evaluation involves teachers and 
others in analysing and reflecting upon information about student learning gathered in a variety of ways. 
 

This process requires 

 developing clear criteria and guidelines for assigning marks or grades to student work; 
 synthesizing information from multiple sources; 
 weighing and balancing all available information; 
 using a high level of professional judgment in making decisions based upon that 

information. 

 

 Reporting 
Reporting on student learning should focus on the extent to which students have achieved the curriculum 
outcomes.  Reporting involves communicating the summary and interpretation of information about 
student learning to various audiences who require it.  Teachers have a special responsibility to explain 
accurately what progress students have made in their learning and to respond to parent and student 
inquiries about learning.  Narrative reports on progress and achievement can provide information on 
student learning which letter or number grades alone cannot.  Such reports might, for example, suggest 
ways in which students can improve their learning and identify ways in which teachers and parents can 
best provide support.   Effective communication with parents regarding their children’s progress is 
essential in fostering successful home-school partnerships.   The report card is one means of reporting 
individual student progress.  Other means include the use of conferences, notes, and phone calls. 

   

 Guiding Principles 
In order to provide accurate, useful information about the achievement and instructional needs of 
students, certain guiding principles for the development, administration, and use of assessments must be 
followed.  The document Principles for Fair Student Assessment Practices for Education in Canada 
(1993) articulates five fundamental assessment principles, as follows: 

 Assessment methods should be appropriate for and compatible with the purpose and 
context of the assessment. 

 Students should be provided with sufficient opportunity to demonstrate the knowledge, 
skills, attitudes, or behaviours being assessed. 

 Procedures for judging or scoring student performance should be appropriate for the 
assessment method used and be consistently applied and monitored. 

 Procedures for summarizing and interpreting assessment results should yield accurate 
and informative representations of a student’s performance in relation to the curriculum 
outcomes for the reporting period. 

 Assessment reports should be clear, accurate, and of practical value to the audience for 
whom they are intended. 
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These principles highlight the need for assessment which ensures that 

 the best interests of the student are paramount; 
 assessment informs teaching and promotes learning; 
 assessment is an integral and ongoing part of the learning process and is clearly related 

to the curriculum outcomes; 
 assessment is fair and equitable to all students and involves multiple sources of 

information. 
 

While assessments may be used for different purposes and audiences, all assessments must give each 
student optimal opportunity to demonstrate what he/she knows and can do.
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Structure and Design of the Curriculum Guide 
The learning outcomes in the Prince Edward Island mathematics curriculum are organized into four 
strands across the grades K-9.  They are Number, Patterns and Relations, Shape and Space, and 
Statistics and Probability.  These strands are further subdivided into sub-strands, which are the general 
curriculum outcomes (GCOs).  They are overarching statements about what students are expected to 
learn in each strand or sub-strand from grades K-9.   
 

Strand General Curriculum Outcome (GCO) 

Number (N) Number: Develop number sense. 

Patterns and Relations (PR) 

 

Patterns: Use patterns to describe the world and solve 
problems. 

Variables and Equations: Represent algebraic expressions in 
multiple ways. 

Shape and Space (SS) 

Measurement: Use direct and indirect measure to solve 
problems. 

3-D Objects and 2-D Shapes: Describe the characteristics of  
3-D objects and 2-D shapes, and analyse the relationships 
among them. 

Transformations: Describe and analyse position and motion of 
objects and shapes. 

Statistics and Probability (SP) 

Data Analysis: Collect, display, and analyse data to solve 
problems. 

Chance and Uncertainty: Use experimental or theoretical 
probabilities to represent and solve problems involving 
uncertainty. 

  

Each general curriculum outcome is then subdivided into a number of specific curriculum outcomes 
(SCOs).  Specific curriculum outcomes are statements that identify the specific skills, understandings, and 
knowledge students are required to attain by the end of a given grade. 
 

Finally, each specific curriculum outcome has a list of achievement indicators that are used to determine 
whether students have met the corresponding specific outcome. 
 

The first two pages for each outcome contain the following information: 
 

 the corresponding strand and general curriculum outcome 
 the Specific Curriculum Outcome(s) and the mathematical processes which link this content to 

instructional methodology 
 the scope and sequence of concept development related to this outcome(s) from K - 2 
 an elaboration of the outcome  
 a list of achievement indicators  

Students who have achieved a particular outcome should be able to demonstrate their 
understanding in the manner specified by the achievement indicators. It is important to 
remember, however, that these indicators are not intended to be an exhaustive list for each 
outcome. Teachers may choose to use additional indicators as evidence that the desired 
learning has been achieved. 
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The last two pages for each outcome contain lists of instructional strategies and strategies for 
assessment. 
The primary use of this section of the guide is as an assessment for learning (formative assessment) 
tool to assist teachers in planning instruction to improve learning. However, teachers may also find the 
ideas and suggestions useful in gathering assessment of learning (summative assessment) data to 
provide information on student achievement. 
 
Following the Specific Curriculum Outcomes for grade four, you will find the Mental Math Guide which 
outlines the Fact Learning, Mental Computation and Estimation strategies for this grade level. 
Included is an Overview of the Thinking Strategies in Mental Math for grades one to six complete with 
a description of each strategy as well as a scope and sequence table of the strategies for the elementary 
grades.  
 
Next is the Curriculum Guide Supplement which provides suggestions and recommendations for using 
Math Makes Sense 4 as the primary resource for addressing curriculum outcomes. 
 
A Glossary of Mathematical Models (common manipulatives) is also provided in Appendix A followed 
by a one-page List of Grade 4 Specific Curriculum Outcomes in Appendix B. Then, there is a 
correlation of our SCOs with the resource, Math Makes Sense 4, in Appendix C.  Finally, the last 
appendix is a Table of Specifications categorizing the SCOs into the four content strands of 
mathematics.  The intent of the appendices is to provide mathematics teachers with practical references. 
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3 
 
 
 
 
 
Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N2 Represent and describe 
numbers to 1000, concretely, 
pictorially and symbolically. 

N1 Represent and describe whole 
numbers to 10 000, concretely, 
pictorially and symbolically. 

N1 Represent and describe 
whole numbers to 
1 000 000. 

 
Elaboration  
 
Students should recognize the value represented by each digit in a number, as well as what the number 
means as a whole. The “2” in 2300 means 2 thousands whereas the “2” in 3200 means 2 hundreds.  
 
Students should have many opportunities to: 

 model numbers containing zeroes. For example, 1003 means 1 thousand and 3 ones but is read 
as “one thousand, three.” 

 read numbers several ways. For example, 9347 is read 9 thousand, three hundred forty-seven 
but might also be expressed as 93 hundred, 47 (other examples may include:9 thousands, 34 
tens, 7 ones; 9 thousands, 33 tens, 17 ones); 

 record numbers. For example, ask students to write twenty-eight hundred sixty; a number which 
is eighty less than ninety thousand; as well as write numbers in standard form and expanded 
notation (7453 = 7000 + 400 + 50 + 3). 

  
Through these experiences, students will develop flexibility in identifying, modeling, and representing 
numbers up to 10 000.  It is also important for students to gain an understanding of the relative size 
(magnitude) of numbers through real life contexts that are personally meaningful.  Use numbers from 
student’s experiences, such as capacity for local arenas, or population of the school or community.  
Students can use these personal referents to think of other large numbers.  They can also use 
benchmarks that students may find helpful are multiples of 100 and 1000, as well as 250, 500, 750, 
2500, 5000, and 7500.  
 
Include situations in which students use a variety of models, such as: 

 base-ten blocks (e.g., to model 10 000 have the class make a long rod with 10 big cubes. It will 
be a 10 thousand rod. Students should recognize that this also models 10 000 unit cubes. ) 

 money (e.g., How many $100 bills are there in $9347?) 
 place value charts.  
  

Thousands Ones 
H T O H T O 

      

 
The focus of instruction should be on ensuring students develop a strong sense of number. 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 2, Lesson 1, pp. 34-37 
 
 

SCO: N1: Represent and describe whole numbers to 10 000, concretely, pictorially and  
                 symbolically. 
                 [C, CN, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators  
 
Students who have achieved this outcome(s) should be able to: 

 Write a given numeral 0 – 10 000 in words. 
 Represent a given numeral using a place value chart or diagrams. 
 Describe the meaning of each digit in a given numeral. 
 Express a given numeral in expanded notation, e.g., 4301 = 4000 + 300 + 1. 
 Write the numeral represented by a given expanded notation. e.g. 2000 + 400 + 60 = 2460. 
 Explain and show the meaning of each digit in a given 4-digit numeral with all digits the same, 

e.g., for the numeral 2222, the first digit represents two thousands, the second digit two 
hundreds, the third digit two tens and the fourth digit two ones.  

 Write a given numeral using proper spacing without commas, e.g., 4567 or 4 567, 10 000. 
 Read numerals up to four-digits without using the word “and,” e.g., 365 is read as “three hundred, 

sixty-five; 5321 is read as “five thousand, three hundred, twenty one.” The word “and” is reserved 
for reading decimal numbers, e.g., 3.8 is “three and eight tenths”.

 
 
 
 
 
 

SCO: N1: Represent and describe whole numbers to 10 000, concretely, pictorially and  
                 symbolically. 
                 [C, CN, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons:  
 

 Invite students to investigate the length of a line comprising 10 000 pennies. Encourage students 
to share the various strategies they used to investigate this problem. It is also important to have 
them share strategies that they considered, but rejected.  

 Use base ten blocks or have students draw pictorial representations of the blocks. Have students 
use them to explore what numbers might be represented by using exactly 10 base ten blocks. 
(Note: It is important to use the correct vocabulary when referring to the blocks; “flat”, not 
“hundred flat” and “rod”, not “ten rod”, etc., so students are flexible in their thinking of the models 
when working with decimals.)  

 
Suggested Activities 
 

 Provide a stack of 4 sets of shuffled cards numbered 0 - 9. Ask the students to select 5 cards and 
arrange them to make the greatest possible number. Ask them to record and read the number 
and to rearrange the cards to make the least possible number. Have this number recorded under 
the larger number. As an extension, have the students estimate the difference between the two 
numbers. This activity is an ideal opportunity for students to practise front-end subtraction (left-to-
right calculations). 

 Have students, as a class, create a “ten thousands” chart.  Provide each small group of students 
with hundred grids (or other pictorial representations such as arrays of dots) and have them 
create a model to represent 1000. Combine these models to create a class representation of 10 
000. 

 Ask students to create a four-digit number using 9, 2, 7, and 5.  The digit in the hundreds place 
must be two more than the ones place. List all of the possible numbers. 

 Ask questions about the reasonableness of numbers such as, “Would it be reasonable for an 
elementary school to have 9600 students?” or “Would it be reasonable for an elevator to hold 20 
people?” “Would someone be able to drive 26 hundred kilometres in a day?” “Would it be 
reasonable to pay $5 000 for a boat/book/computer?” Investigate and discuss possible answers.  
Have students create their own “reasonable” questions about a variety of topics. 

 Have students find large numbers from newspapers and magazines. Ask them to share and 
discuss the numbers within their group. Have students read, write, and model the numbers in 
different ways. 

 
 

SCO: N1: Represent and describe whole numbers to 10 000, concretely, pictorially and  
                 symbolically. 
                 [C, CN, V] 
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Assessment Strategies 
 

 Ask the student to use base-ten materials to model 2016 in three different ways. Have him/her 
explain the models.  

 Ask the students to record a series of numbers that have been read to them (such as eight 
thousand eighty-two, sixteen hundred five). Include examples such as the greatest 4-digit number 
or a number one hundred less than the greatest 4-digit number. 

 Ask: How are 903 and 9003 different? Similar? 
 Tell the student that a boat costs $6135. Ask: If one were to pay for it in $100 bills, how many 

would be needed? Extend by asking how many $10 bills would be needed.  
 
 
 
 
 
 
 
 

SCO: N1: Represent and describe whole numbers to 10 000, concretely, pictorially and  
                 symbolically. 
                 [C, CN, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N3 Compare and order numbers 
to 1000. 
 

N2 Compare and order numbers to 
10 000. 
 
 

 

 
Elaboration  
 
Comparing and ordering numbers is fundamental to understanding numbers. Students should 
investigate meaningful contexts to compare and order two or more numbers, both with and without 
models. For example, ask them to compare/order populations of communities or capacities of arenas. 
The capacity of the Charlottetown Civic Center arena is 3400 fixed seats. At the Bell Centre in Montreal, 
it’s 21 273. 
  
Students must realize that when comparing two numbers with the same number of digits, the digit with 
the greatest value needs to be addressed first. For example, when asked to explain why one number is 
greater or less than another, they might say that 2542 < 3653 because 2542 is less than 3 thousands 
while 3653 is more than 3 thousands. When comparing 6456 and 6546, students will begin comparing the 
thousands and move to the right. 
 
Students must recognize that when comparing the size of a number, the 4 in 4289 has a greater value 
than the 9 and they should be able to provide an explanation.   
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 2, Lesson 2, pp. 38-41 
 Unit 2, Lesson 3, pp. 42-45 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SCO: N2: Compare and order numbers to 10 000. 
                 [C, CN] 
 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 

 Order a given set of numbers in ascending or descending order and explain the order by making 
references to place value. 

 Create and order three different 4-digit numerals. 
 Identify the missing numbers in an ordered sequence or on a number line. 
 Identify incorrectly placed numbers in an ordered sequence or on a number line. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SCO: N2: Compare and order numbers to 10 000. 
                 [C, CN] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Provide the students with opportunities to practise comparing numbers such as 12 098 and 12 
210 and ask them to explain their reasoning.  

 Have students discuss what would be the most appropriate benchmarks for various number lines, 
such as 0 to 50, 90 to 150, 200 to 1000, or 243 to 2448. 

 Provide situations in which students name numbers which are greater than or less than a given 
number (Note: In some cases the amount greater or less could be specified, such as 29 more or 
3000 less, etc) and name numbers which are between given numbers. 

 Use a variety of number lines, including open number lines, in which students can place numbers 
and/or correct placed numbers. Using benchmarks encourage students to consider the 
magnitude of various numbers in relation to appropriate benchmarks. 

 
 
Suggested Activities 
 

 Display a 4-digit number on an overhead calculator (or on a card, or on the board). Have students 
enter on their calculators a number which differs by 1 digit. Have them read their numbers and 
ask others to determine if they are greater than or less than the number on the overhead. Collect 
five, or more, of their numbers and ask the students to order them on a number line. Explain. 

 Assign pairs of students the task of making challenging number card for their classmates to order. 
 Provide a list of populations of communities within your area ranging from a few hundred to about 

ten   thousand. Ask students to order them from least to greatest. As an extension they could 
cluster the populations and graph them. 

 Provide the following riddle: I am thinking of a number. It is between 8000 and 10 000. All the 
digits are even and the sum of the digits is 16. What are some possibilities? Use an open number 
line to display their numbers. Challenge students to write their own riddles. 

 Tape numbers on students’ backs and ask them to order themselves, without seeing their own 
number, from least to greatest without talking. 

 When asked to find which of 9199 and 9210 is greater, Sadie said, “That is easy!”  How did Sadie 
determine the greater one? 

 Have the students find large numbers from newspapers and magazines. Ask them to create a 
collage that would illustrate the order of the numbers from least to greatest. 

 Prepare cards for students to order from least to greatest. For example: 6183, 9104, 9080, 7102, 
6604, 1999, 6540. 

 Ask students to decide which is worth more: 4356 quarters, 8462 dimes or 9999 pennies. Have 
the students predict first, then use calculators to help solve the problem. 

 Have students place numbers on the line using several benchmarks numbers to guide them.  
 
 
 
 
 
 
 
 
 

SCO: N2: Compare and order numbers to 10 000. 
                 [C, CN] 
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Assessment Strategies 
 

 Give the students some number cards and ask them to order them from greatest to least. 
 As a writing assignment, ask the student how he/she might advise a younger student to 

determine which of 2 numbers is greater .(interview or  
 Ask the student to record two numbers to meet these requirements: the first has 3 in the 

thousands place, but is less than the second which has 3 in the hundreds place. 
 Ask the students to write a number that has 980 tens.  
 Ask the students to write a number that would fall about half way between 9490 and 10 000. 
 Tell the students that you are thinking of a 5-digit number that has 2 thousands, a greater number 

of tens, and an even greater number of ones. Ask them to give three possibilities. 
 Have the students create all of the possible numbers using the digits: 8, 9, 7, 6. Have students 

place their answers on a number line. 
 Tell the student that Jodi’s number had 9 hundreds, but Fran’s had only 6 hundreds. Fran’s 

number was greater. Ask: How was this possible? 
 Ask: Which number below must be greater? Explain why.   

4 2   or   9 3  
 Ask the student how many whole numbers are greater than 8000, but less than 8750. 

 
 
 
 
 
 
 
 
 
 

SCO: N2: Compare and order numbers to 10 000. 
                 [C, CN] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N8 Apply estimation strategies 
to predict sums and differences 
of two 2-digit numerals in a 
problem solving context. 
N9 Demonstrate an 
understanding of addition and 
subtraction of numbers with 
answers to 1000 (limited to 1, 2 
and 3-digit numerals) by:  
using personal strategies for 
adding and subtracting with and 
without the support of 
manipulatives; creating and 
solving problems in contexts  
that involve addition and 
subtraction of numbers 
concretely, pictorially and 
symbolically. 

N3 Demonstrate an 
understanding of addition of 
numbers with sums to 10 000 
and their corresponding 
subtractions (limited to 3 and 4-
digit numerals) by: 
• using personal strategies for   
  adding and subtracting 
• estimating sums and 

differences 
• solving problems involving   
  addition and subtraction. 

N2 Use estimation strategies, 
including: 
• front-end rounding 
• compensation 
• compatible numbers  
in problem-solving contexts. 

 
Elaboration  
 
Personal strategies need to make sense to students and be accurate, as well as efficient.  These 
alternatives are as valid as a traditional algorithm, which is the ultimate goal once their understanding of 
the operations has been developed (note:  When introducing addition and subtraction with 3-and 4-digit 
numbers, use base-ten materials to model the operations). 
 

Students need to recognize that estimation is a useful skill in their lives. To be efficient when estimating 
sums and differences mentally, students must be able to access a strategy quickly and they need a 
variety from which to choose. Some strategies to consider: using benchmarks, rounding, front-end 
addition and subtraction (left-to-right calculations), and clustering of compatible numbers.  
 

Students should have many opportunities to solve and create word problems for the purpose of 
answering real-life questions, preferably choosing topics of interest to them. These opportunities provide 
students with a chance to practise their computational skills and clarify their mathematical thinking. 
 

Computational fluency is a balance between conceptual understanding (thinking about the structure of 
numbers and the relationship among numbers and the operations) and computational proficiency 
(includes both efficiency and accuracy).  (NCTM, 2000, p.35) 
 
 

SCO: N3: Demonstrate an understanding of addition of numbers with answers to 10 000 and   
                 their corresponding subtractions (limited to 3 and 4-digit numerals) by: 

•    using personal strategies for adding and subtracting 
•  estimating sums and differences 
•    solving problems involving addition and subtraction. 

                 [C, CN, ME, PS, R] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 

 Explain how to keep track of digits that have the same place value when adding numbers, limited 
to 3- and 4-digit numerals. 

 Explain how to keep track of digits that have the same place value when subtracting numbers, 
limited to 3- and 4-digit numerals. 

 Represent concretely, pictorially, symbolically the addition and subtraction of whole numbers up 
4-digit by 4-digit. 

 Describe a situation in which an estimate rather than an exact answer is sufficient.  
 Estimate sums and differences using different strategies, i.e., front-end estimation and 

compensation. 
 Solve problems that involve addition and subtraction of whole numbers (one or more steps/where 

some numbers may be irrelevant).  Explain solutions to problems. 
 Create a problem given a number sentence for addition or subtraction. 
 Solve problems that involve addition and subtraction in more than one way, limited to 3- and 4-

digit numerals. For example, 385 +  = 500 or 500 – 385 = . 
 
 
 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 2, Lesson 4, pp. 46-48 
 Unit 2, Lesson 5, pp. 49, 50 
 Unit 2, Lesson 6, pp. 51-54 
 Unit 2, Lesson 7, pp. 55-58 
 Unit 2, Lesson 8, pp. 59-61 
 Unit 2, Lesson 9, pp. 62, 63 
 Unit 2, Lesson 10, pp. 64-67 
 Unit 2, Lesson 11, pp. 68, 69 
 Unit 2, Lesson 12, pp. 70, 71 
 Unit 2, Lesson 13, pp. 73-75 
 Unit 2, Unit Problem, pp. 78, 79 

 
Mental Math strategies will strengthen student understanding of this specific curriculum outcome.  (Refer 
to pp. 107 – 153.) 
 
 
 
 
 
 
 
 
 

SCO: N3: Demonstrate an understanding of addition of numbers with answers to 10 000 and   
                 their corresponding subtractions (limited to 3 and 4-digit numerals) by: 

•    using personal strategies for adding and subtracting 
•  estimating sums and differences 
•    solving problems involving addition and subtraction. 

                 [C, CN, ME, PS, R] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Encourage students to estimate prior to calculating the answer.   
 Use a variety of models, such as base ten blocks and number lines to assist in estimation. 
 Help students to develop and apply a variety of estimation strategies, including:  

   rounding: 439 + 52 is approximately 440 + 50. 
  front-end for addition and subtraction: 138 + 24;  100 + 200 = 300. 476 – 348; 400 – 

300 = 100 
adjusted front-end for addition and subtraction: 138 + 24; 100 + 200 = 300 and 30 + 
40 is 70 for an estimate of 370. Depending on  their number sense, some students may 
also consider the ones in their estimate and refine their answer to about 380. 476 – 348; 
400 – 300 is 100, 70 – 40 is 30, 6 and 8 are about the same so I’ll ignore them; my 
estimate is 130.  
 

 Use computation strategies for solving problems, such as the open  number line. 
 Explore personal strategies such as those  that can be found in  Teaching Student-Centered 

Mathematics, Grades 3-5, Van de Walle and Lovin, p. 109 -111. 
Reinforce proper math vocabulary. “Regrouping” or “trading” is preferred to the terms of 
“borrowing” or “carrying”. 

 
Suggested Activities 
 

 Have students paraphrase various story problems to enhance understanding and to recognize 
which numbers in a problem refer to a part or to a whole. Share solutions. 

  Provide the students with an addition number sentence, such as the following: 328 + 462 = 330 + 
460. Have them decide if the number sentence is true or false and explain how they know. 
Encourage the students to think of the equal sign as "the same as" so that they are deciding 
whether the two sides balance each other.  

 Ask the students to find two numbers with a difference of about 150 and a sum of about 500. 
 Present the students with problems and have them decide which problems can be answered with 

an estimate only and which problems require calculation as well as an estimate. For example: 
 
Will a container that holds 2000 mL be large enough to hold 1350 mL of water from another container 
as well as 1015 mL of water from a different container?  

 
 
 
 
 
 
 
 
 

SCO: N3: Demonstrate an understanding of addition of numbers with answers to 10 000 and   
                 their corresponding subtractions (limited to 3 and 4-digit numerals) by: 

•    using personal strategies for adding and subtracting 
•  estimating sums and differences 
•    solving problems involving addition and subtraction. 

                 [C, CN, ME, PS, R] 
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Assessment Strategies 
 

 Model the addition of 1273 and 485 using concrete and/or visual representations and record the 
process symbolically. Students should be able to explain their method. 

 Subtract 248 from 5073 and model the subtraction using concrete or visual representations. 
Record the process symbolically. Students should be able to explain their method. 

 Create an addition or subtraction story problem for the number sentence:  
 330 – 185 =   or 185 +  = 330.  
 Determine the sum/difference of 3185 and 628 using a personal strategy and explain how the 

strategy works.  
 Present the students with the following problem:  
 You drink 250 mL of milk on the first day, 375 mL of milk the second day and 450 mL of milk on 

the third day. About how many millilitres of milk did you drink during these three days? Stimulate 
the students' thinking by asking whether 900 mL would be a good estimate for the answer. 

 Tell the student that, to estimate 583 - 165, Jeff said, “575 subtract 175.” Ask him/her if the 
estimate will be high or low, and to explain why Jeff might have chosen to estimate in this way. 

 
 
 
 
 
 
 
 
 

SCO: N3: Demonstrate an understanding of addition of numbers with answers to 10 000 and   
                 their corresponding subtractions (limited to 3 and 4-digit numerals) by: 

•    using personal strategies for adding and subtracting 
•  estimating sums and differences 
•    solving problems involving addition and subtraction. 

                 [C, CN, ME, PS, R] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N10 Apply mental 
mathematics strategies and 
number properties to 
determine answers for basic 
addition facts and related 
subtraction facts (to 18). 
N11 Demonstrate an 
understanding of multiplication 
to products of 36 with single 
digit factors.  

N4 Explain the properties of 0 
and 1 for multiplication and the 
property of 1 for division. 
 
N5 Describe and apply mental 
mathematics strategies, such as: 
• skip counting from a known fact 
• using doubling or halving 
• using doubling or halving and 

adding or subtracting one more 
group   

• using patterns in the 9s facts 
• using repeated doubling  
to determine basic multiplication 
facts to 9 × 9 and related division 
facts. 

N3 Apply mental mathematics 
strategies and number 
properties, such as: 
• skip counting from a 
known fact 
• using doubling or halving 
• using patterns in the 9s 
facts 
• using repeated doubling or 
halving 
to determine answers for 
basic multiplication facts to 
81 and related division facts. 

 
Elaboration  
 
It is important to address zero and one in multiplication. A number line can be used to illustrate both of these 
properties. To explore that the product is 0 when multiplying by 0, 3  0 can be shown by making 3 hops of 0 or 
making 0 hops of 3. The property of multiplying and dividing by 1 can similarly be explored on the number line. 
Provide opportunities for students to not only solve multiplication and division problems, but create their own 
problems requiring the use of these operations. 
 
Developing basic multiplication facts to 9 × 9 and related division facts requires that the students have a strong 
foundation in patterns, number relationships, place value, and the meaning, relationships and properties of operations 
as described below: 
• patterns are used in developing mental strategies, such as skip counting from a known fact and using the constant 

sum of the digits in products with the 9s facts;  
• number relationships are evident when using the properties of operations or other strategies, such as repeated 

doubling; e.g., 4  6 = (2  6)  2 = 24; 
• place value is used extensively in various strategies, such as doubling and adding or subtracting one more group; 

e.g., 3  7 = 2  7 + 7 = 14 + 7 = 21; 9  9 = 10  9 – 9 = 81; 
• the meaning of multiplication and division and the connection between the operations is crucial as the students 

develop understanding of multiplication and division facts. Students who have learned their multiplication facts have 
automatically learned their division facts. 

 
 

SCO: N4: Explain the properties of 0 and 1 for multiplication and the property of 1 for division. 
                 [C, CN, R] 
          N5: Describe and apply mental mathematics strategies, such as: 

• skip counting from a known fact 
• using doubling or halving 
• using doubling or halving and adding or subtracting one more group   
• using patterns in the 9s facts  

to determine basic multiplication facts to 9 × 9 and related division facts. 
                  [C, CN, ME, PS, R] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
N4 

 Explain the property for determining the answer when multiplying numbers by one. 
 Explain the property for determining the answer when multiplying numbers by zero. 
 Explain the property for determining the answer when dividing numbers by one. 

 
N5 

 Provide examples for applying mental mathematics strategies: 
   doubling (for 4  3, think 2  3 = 6, so 4  3 = 6 + 6) 
   doubling and adding one more group (for 3  7, think 2  7 = 14, and 14 + 7 = 21 

using known facts (for example, when multiplying 9  6, think 10  6 = 60, and 60 – 6 = 
54) 

   halving (if 4  6 is equal to 24, then 2 × 6 is equal to 12) 
   think division for multiplication facts (for 64 ÷ 8, think 8   = 64) 
 
 
 

N4:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 
 Unit 3, Lesson 2, pp. 86-89 
 Unit 3, Lesson 7, pp. 104-106 

 
 
N5:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 3, Lesson 1, pp. 82-85 
 Unit 3, Lesson 3, pp. 90-93 
 Unit 3, Lesson 4, pp. 94-97 
 Unit 3, Lesson 5, pp. 98-100 
 Unit 3, Lesson 7, pp. 104-106 
 Unit 3, Lesson 8, pp. 107-109 
 Unit 3, Lesson 9, pp. 110-112 
 Unit 3, Lesson 10, pp. 113-115 
 Unit 3, Unit Problem, pp. 118, 119 

 
Mental Math strategies will strengthen student understanding of this specific curriculum outcome.  (Refer 
to pp. 107 – 153.) 
 
 
 
 

SCO: N4: Explain the properties of 0 and 1 for multiplication and the property of 1 for division. 
                 [C, CN, R] 
          N5: Describe and apply mental mathematics strategies, such as: 

• skip counting from a known fact 
• using doubling or halving 
• using doubling or halving and adding or subtracting one more group   
• using patterns in the 9s facts  

to determine basic multiplication facts to 9 × 9 and related division facts. 
                  [C, CN, ME, PS, R] 



SPECIFIC CURRICULUM OUTCOMES                                                                                                  GRADE 4  

______________________________________________________________________ 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 34 

 
 
 
 
 
 
 
 
 
Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Use various concrete materials and pictorial representations to demonstrate the multiplication and 
division of zero. For example, use paper plates for the concept of multiplying by zero. Show six 
plates with zero counters on each. Ask: ″How many plates are there?″ (six) How many counters 
are there on each plate?  ¨(zero)”.  Six groups of zero are how many?  6  0 = 0.    

 Introduce a strategy with the use of materials, practise the strategy, and continue to introduce and 
practise new strategies. When students have two or more strategies, it is important to focus on 
strategy selection; choosing the strategy that will be most efficient to determine a particular fact.   

 Encourage students to visualize the process for the strategy they are using.  
For example,  using an array model. 
 

4  9 = 4  10, or 40, subtract 4 is 36.  
 

 
 

 
 
 Have students begin with what they know. For example, to figure out 6 8, one student might 

think,     “I know 5  8 = 40 and one more 8 is 48.” Another might think, “I know 3  8 is 24 and 
twice 24 is 48.” 

 Use the properties of multiplication in developing mental strategies: the associative property; e.g.,      
(2  2)  6 = 2  (2  6); the commutative property: 3  4 is read 3 sets, or groups of 4; the 
product however, is the same if the factors are reversed (4  3); distributive property: 4  8 = (4  
5) + (4  3) = 20 + 12 = 32     

 Address the misconception that multiplication always makes the product greater: any number 
multiplied or divided by 1 remains unchanged.  

 
Suggested Activities 
 

 Place students in pairs to practise the “double and double again” strategy for facts such as 4  7. 
(For example, 4  7 is double 2  7 which is 7 + 7. Since 2 sevens is 14, 4  7 is 28.) Students 
should take turns asking facts and providing answers by repeated doubling.         

 Have students play the “Target Game.”3 multiplied by what number is closest to the target 
number, without going over? Place individual items like the following on flashcards or on the 
overhead. 
5             43 (Target)      are left over 

 Tell the students that the “6” button on the calculator is not working. Have them suggest ways  
to solve “6  64” without using this button. 

 

SCO: N4: Explain the properties of 0 and 1 for multiplication and the property of 1 for division. 
                 [C, CN, R] 
          N5: Describe and apply mental mathematics strategies, such as: 

• skip counting from a known fact 
• using doubling or halving 
• using doubling or halving and adding or subtracting one more group   
• using patterns in the 9s facts  

to determine basic multiplication facts to 9 × 9 and related division facts. 
                  [C, CN, ME, PS, R] 
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Assessment Strategies 
 

 Provide opportunities for students to demonstrate their understanding  of these properties by 
posing questions and tasks such as: 

What general statement can you make about multiplying any number by one?  
What general statement can you make about dividing any number by one? 
Create a problem in which you are dividing a number by one.  
Create a problem in which you are multiplying a number by zero.  
What general statement can you make about multiplying any number by zero?  

 To assess understanding of various thinking strategies for the multiplication facts, consider tasks 
and questions such as: 

Explain how would you find the answer to 30 ÷ 5 =  by relating it to multiplication? 
What are two different strategies that we could use to figure out the answer to 6  7 = ? 
How does knowing 6  5 = 30 help you with 12  5 = ? 
How could 8  10 help you with 8  9 = ? 
Use counters or other materials to show how 5  8 is the same as (3  8) + (2  8). 
Jasmine said that she was supposed to divide 75 by 5, but found it easier to divide 150 
by 10. Explain Jasmine’s method. When is this strategy most useful? 

 
 
 
 
 
 
 
 
 
 

SCO: N4: Explain the properties of 0 and 1 for multiplication and the property of 1 for division. 
                 [C, CN, R] 
          N5: Describe and apply mental mathematics strategies, such as: 

• skip counting from a known fact 
• using doubling or halving 
• using doubling or halving and adding or subtracting one more group   
• using patterns in the 9s facts  

to determine basic multiplication facts to 9 × 9 and related division facts. 
                  [C, CN, ME, PS, R] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N11 Demonstrate an 
understanding of multiplication to 
products of 36 with single digit 
factors.  

N6 Demonstrate an 
understanding of multiplication 
(2- or 3-digit by 1-digit) to solve 
problems by: 
• using personal strategies for 
multiplication with and without 
concrete materials 
• using arrays to represent 
multiplication 
• connecting concrete 
representations to symbolic 
representations 
• estimating products. 

N2 Use estimation strategies, 
including: 
• front-end rounding 
• compensation 
• compatible numbers in 
problem-solving contexts. 
N5 Demonstrate an 
understanding of 
multiplication (2-digit by 
2-digit) to solve problems. 

 
Elaboration  
 
Encourage the students to estimate products and explore their own methods prior to learning the traditional 
algorithm or procedure for finding the product. These “personal algorithms” often serve as the procedure of choice, 
but students need to strive to use the most efficient strategy to solve a particular problem. 
 
Students should use a variety of models to investigate multiplication problems to help develop an understanding of 
the connection between the model and the symbols. It is important to start with a word problem and then have 
students use materials to determine the product. Base-ten blocks serve as a tool for understanding the multiplication 
operation. It is important that the students use language as they manipulate the materials and record the 
corresponding symbols for the product. It is not expected that students would be explicitly taught all possible 
algorithms, but provide opportunities to discover which is most efficient for the numbers included in a given problem. 
Some examples of possible models for multiplication include: 
 
 
 
 
 
 
 
     
 
Students should have many opportunities to solve and create word problems for the purpose of answering real-life 
questions, preferably choosing topics of interest to them. These opportunities provide students with a chance to 
practise their computational skills and clarify their mathematical thinking. 
 
 
 

SCO: N6: Demonstrate an understanding of multiplication (2- or 3-digit by 1-digit) to solve  
                 problems by: 

• using personal strategies for multiplication with and without concrete materials 
• using arrays to represent multiplication 
• connecting concrete representations to symbolic representations 
• estimating products. 

                  [C, CN, ME, PS, R, V]  

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 

30 4

3
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 

 Model a given multiplication problem using the distributive property,  
e.g., 8 × 365 = (8 × 300) + (8 × 60) + (8 × 5). 

 Use concrete materials, such as base ten blocks or their pictorial representations, to represent 
multiplication and record the process symbolically. 

 Create and solve a multiplication problem that is limited to 2- or 3-digits by 1-digit. 
 Estimate a product using a personal strategy, e.g., 2 × 243 is close to or a little more than 2 × 

200, or close to or a little less than 2 × 250. 
 Model and solve a given multiplication problem with and without an array and record the process. 

 
 
 
 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 8, Lesson 1, pp. 278-281 
 Unit 8, Lesson 2, pp. 282-284 
 Unit 8, Lesson 3, pp. 285-287 
 Unit 8, Lesson 5, pp. 290-292 
 Unit 8, Lesson 6, pp. 293, 294 
 Unit 8, Lesson 7, pp. 295-298 
 Unit 8, Unit Problem, pp. 314, 315 

 
Mental Math strategies will strengthen student understanding of this specific curriculum outcome.  (Refer 
to pp. 107 – 153.) 

SCO: N6: Demonstrate an understanding of multiplication (2- or 3-digit by 1-digit) to solve  
                 problems by: 

• using personal strategies for multiplication with and without concrete materials 
• using arrays to represent multiplication 
• connecting concrete representations to symbolic representations 
• estimating products. 

                  [C, CN, ME, PS, R, V]  
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Provide regular practice in estimation, accompanied by the sharing of strategies. When assessing 
estimation, the amount of time provided must be controlled in order to determine whether 
students are proficient in this skill. The goal is for students to automatically estimate in problem 
solving situations, not only when instructed to do so. 

 Have the students estimate the product to the problem before calculating so that they are better 
able to determine the reasonableness of their answers.  

 Provide a variety of problems representing the different multiplication situations with varying 
degrees of difficulty to differentiate instruction.  

 Provide time for students to create their personal strategies to solve the problem and share these   
strategies with members of their group or with the entire class.  

 Challenge the students to solve the problem another way, do a similar problem without models or 
clarify the explanation of their personal strategies. 

 
Suggested Activities 
 

 Ask students how they would use the front-end mental multiplication strategy for questions such 
as 3  125 = 375 (3  100 + 3  20 + 3  5) and encourage strategies such as (3   100 + 3  25). 

 Ask the students to fill in the blanks with 3, 4, and 5 in three different ways and find all the 
possible products.                      = 

 Provide students with problems to solve:  
You travel 375 km each day for 3 days. Will you reach the cabin that is 1200 km 
away by the end of the third day?  
You set up 6 rows of chairs with 28 chairs in each row in the gym. Are there 
enough chairs to seat 180 people? How many chairs did you set up?  
A toad jumps 135 cm on the first jump and twice as far on the second jump. 
About how far does it jump in all?  
You jog for 175 minutes each week. How many minutes do you jog in 28 days?  

 Have students use a supermarket flyer.  Ask them to select 6 of one item, 4 of another and 10 of 
a third item and give an estimate for the total. 

 

SCO: N6: Demonstrate an understanding of multiplication (2- or 3-digit by 1-digit) to solve  
                 problems by: 

• using personal strategies for multiplication with and without concrete materials 
• using arrays to represent multiplication 
• connecting concrete representations to symbolic representations 
• estimating products. 

                  [C, CN, ME, PS, R, V]  
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Assessment Strategies 
 

 Tell the student that he/she has $60. Ask, “Do you have enough money to buy 3 CDs if each 
costs $17?  How do you know?”. 

  Ask the students if they can reach the cottage that is 1200 km away if they travel 375 km each 
day for 3 days. Explain your thinking. 

 Write all the possible number sentences that are represented in the following array. Explain how 
each number sentence relates to the array.  

 
                        ********** ********** ********** * *  
                        ********** ********** ********** * *  
                        ********** ********** ********** * *  

 Ask students to model 24  6. Have them explain the model. 
 Tell students that for a school assembly, 9 rows of 38 chairs have been placed in the gym. Are 

there enough chairs for 370 students? Explain your thinking.  
 Ask students to create and solve a realistic problem that includes the factors 6 and 329. 
 Have students solve this problem. You save 6 times as much money this year as you saved last 

year. If you saved $125 last year, how much money did you save this year?  

SCO: N6: Demonstrate an understanding of multiplication (2- or 3-digit by 1-digit) to solve  
                 problems by: 

• using personal strategies for multiplication with and without concrete materials 
• using arrays to represent multiplication 
• connecting concrete representations to symbolic representations 
• estimating products. 

                  [C, CN, ME, PS, R, V]  
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N12 Demonstrate an 
understanding of division 
(limited to division related 
to multiplication facts up to 
products of 36 with single digit 
factors). 

N7 Demonstrate an 
understanding of division (1-digit 
divisor and up to 2-digit 
dividend) to solve problems by: 
• using personal strategies for 
dividing with and without 
concrete materials 
• estimating quotients 
• relating division to 
multiplication. 

N6 Demonstrate, with and 
without concrete materials, 
an understanding of division 
(3-digit by 1-digit) and interpret 
remainders to solve problems. 

 
Elaboration  
 
The concept of division needs to be taught in conjunction with multiplication. Students need to know the two 
meanings for division. These are as follows: 

 identifying how many in each group (sharing): 48 pencils in 4 containers (base ten blocks as models). 
 

 
 
 

 
 

 identifying how many groups (repeated subtraction): 48 pencils, 4 in each container. 
 
 
 
 
Students can also use the area model with a missing dimension to show the relationship with multiplication. 
 
      
 
 
Students should understand that the remainder (the number of units left over) must be less than the divisor. Models 
help to clarify this idea. In grade four, students are expected to express remainders as a digit and not as a fraction or 
decimal (e.g., a remainder of 7 is written as R7). Students also need to know that the answer for a division sentence 
is the quotient and the number to be divided is the dividend.                                     
 
Students should have many opportunities to solve and create word problems for the purpose of    answering real-life 
questions of personal interest. These opportunities provide students with a chance to practise their computational 
skills and clarify their mathematical thinking. 
 
 
 

SCO: N7: Demonstrate an understanding of division (1-digit divisor and up to 2-digit dividend)  
                 to solve problems by: 

• using personal strategies for dividing with and without concrete materials 
• estimating quotients 
• relating division to multiplication. 
[C, CN, ME, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 

12 12 12 12 

40 8 ? 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 

 Solve a given division problem without a remainder using arrays or base ten materials. 
 Solve a given division problem with a remainder using arrays or base ten materials. 
 Solve a given division problem using a personal strategy and record the process. 
 Create and solve a word problem involving a 1- or 2-digit dividend. 
 Estimate a quotient using a personal strategy, e.g., 86 ÷ 4 is close to 80 ÷ 4 or close to 80 ÷ 5. 

 
(It is not intended that remainders be expressed as decimals or fractions.) 
 
 
 
 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 8, Lesson 8, pp. 299-301 
 Unit 8, Lesson 9, pp. 302-304 
 Unit 8, Lesson 10, pp. 305-307 
 Unit 8, Lesson 11, pp. 308-310 
 Unit 8, Game, p. 311 
 Unit 8, Unit Problem, pp. 314, 315 

 
Mental Math strategies will strengthen student understanding of this specific curriculum outcome.  (Refer 
to pp. 107 – 153.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SCO: N7: Demonstrate an understanding of division (1-digit divisor and up to 2-digit dividend)  
                 to solve problems by: 

• using personal strategies for dividing with and without concrete materials 
• estimating quotients 
• relating division to multiplication. 
[C, CN, ME, PS, R, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

• Present division questions in context to identify either the sharing (how many in each group: 
partitioning) or the repeated subtraction (how many groups) meaning.  

• Provide a variety of problem structures that include both of the meanings of division used in a 
real-life context. 

• Provide regular practice in estimation, accompanied by the sharing of strategies. 
• Have students create and share problems that include both of the meanings of division.  It is 

helpful for many students to model this for them. 
 
Suggested Activities 
 

• Ask students to use a model to explain to a classmate how to share 86 marbles among five 
people. Discuss the different strategies used.  

• Ask students to use a model to explain to a classmate how to find the number of groups of 6 in 
28. 

• Ask students to make up division problems about situations in the classroom and post them. 
Encourage them to give examples of both the sharing and the measurement meanings of 
division.  Invite others to try to guess what the division situations are. For example, 25 ÷ 6 
(classmates divided into groups of 6. How many groups?). 

• Provide a list of division questions to pairs of students and ask them to estimate a quotient and 
explain their strategy to their partner and tell whether the estimate is too high or too low and why 

• Present the students with a problem and have them choose which of the number sentences 
provided could be used to solve the problem and why they chose it. Example: Diego saved $96 
this month by doing odd jobs for the neighbours. Last month, he saved $8. How many times as 
much money did he save this month as last month?  

  96 × 8 =            = 8 × 96           8 ×   = 96  
  96 ×  = 8          96 ÷ 8 =            8 ÷ 96 =     
    ÷ 8 = 96         96 ÷  = 8           8 ÷   = 96  

• Present students with a variety of problems to solve, such as: 
• Tell students that there are 77 baseball cards to be shared between 2 students.  Ask them how 

they know that there will be a remainder.  What about sharing them among 5 students? 7 
students? 

• Tina rode her bicycle every day for 8 days. She cycled 68 km. About how far did she ride each 
day?   

• Use base ten models to solve: If the area of a rectangular field is 182m2 and the length is 14m, 
how wide is the field? 

• Show students on an overhead projector a number of counters. Have the students count them. 
Get them to close their eyes while you change the amount by one or two.  Ask the students to 
open their eyes and tell you how the group of counters has changed.  

 
 

SCO: N7: Demonstrate an understanding of division (1-digit divisor and up to 2-digit dividend)  
                 to solve problems by: 

• using personal strategies for dividing with and without concrete materials 
• estimating quotients 
• relating division to multiplication. 
[C, CN, ME, PS, R, V] 
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Assessment Strategies 
 

• Have the students use/draw models to show 83 ÷ 3.  
• Ask students to explain why the answer to 69 ÷ 3 has to be 10 more than the answer to 39 ÷ 3.  
• Ask: How many digits are there in the quotient of 574 ; explain how you know.  

• Present the student with the following problem:  
You have 72 marbles to share equally among 4 friends. How many marbles will each 
friend receive? Explain how you know. 

• Ask the student to explain the connection between multiplication and division by using counters or 
base ten materials. If necessary, coach the student to make an array and show how the array 
shows both multiplication and division. 

• Have the student estimate 93 ÷ 5 and tell whether the estimate is probably too high or too low 
and why. Ask the student to suggest another division question for which the same estimate would 
be appropriate. 

• Provide a set of base ten blocks. Ask the student to model 3 different division questions of his/her 
choice and to write the division sentence for each. 

 
 
 
 
 
 
 
 
 

SCO: N7: Demonstrate an understanding of division (1-digit divisor and up to 2-digit dividend)  
                 to solve problems by: 

• using personal strategies for dividing with and without concrete materials 
• estimating quotients 
• relating division to multiplication. 
[C, CN, ME, PS, R, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N13 Demonstrate an 
understanding of fractions 
by: explaining that a fraction 
represents a part of a whole; 
describing situations in which 
fractions are used; comparing 
fractions of the same whole with 
like denominators. 
 

N8 Demonstrate an 
understanding of fractions less 
than or equal to one by using 
concrete and pictorial 
representations to: 
 name and record fractions for 

the parts of a whole or a set 
 compare and order fractions 
 model and explain that for 

different wholes, two identical 
fractions may not represent the 
same quantity 

 provide examples of where 
fractions are used. 

N7 Demonstrate an 
understanding of fractions 
by using concrete and 
pictorial representations to: 
• create sets of equivalent 
fractions 
• compare fractions with like and 
unlike denominators. 

 
Elaboration  
 
In order for students to construct a firm foundation for fraction concepts, they need to experience and discuss 
activities that promote the following understandings:  

 Fractional parts are equal shares or equal-sized portions of a whole or unit. Equal-sized portions of a whole  
reflect a part of a region or area.   

 A unit can be an object or a collection of things/set of items. More abstractly, the unit is counted as 1. On the 
number line, the distance from 0 to 1 is the unit.  

 Fractional parts have special names that tell how many parts of that size are needed to make the whole. For 
example, thirds require three parts to make a whole.  

 The more fractional parts used to make a whole, the smaller the parts. For example, eighths are smaller 
than fifths.  

 The denominator of a fraction indicates by what number the whole has been divided in order to produce the 
type of part under consideration. Thus, the denominator is a divisor. In practical terms, the denominator 
names the kind of fractional part that is under consideration. The numerator of a fraction counts or tells how 
many of the fraction parts (or the type indicated by the denominator) are under consideration. Therefore, the 
numerator is a multiplier—it indicates a multiple of the given fractional part (Van de Walle and Lovin, vol. 1, 
2006, p. 251).  

 
Presenting fractions in context will make them much more meaningful to students. It is important that students 
develop visual images for fractions and be able to tell “about how much” a particular fraction represents. By 
estimating the size of the fraction in relation to the benchmarks of ¼, ½ and ¾ will promote better understanding of 
fractions. Therefore, students should model fractions using a variety of materials. To strengthen their fraction number 
sense, it is also recommended that the size of the whole be changed regularly. In grade four, the focus is on students 
initially developing a firm understanding of fractions less than one.

SCO: N8: Demonstrate an understanding of fractions less than or equal to one by using  
                 concrete and pictorial representations to: 

 name and record fractions for the parts of a whole or a set 
 compare and order fractions 
 model and explain that for different wholes, two identical fractions may not 

represent the same quantity 
 provide examples of where fractions are used. 

  [C, CN, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 

 Represent a given fraction using concrete materials. 
 Identify a fraction from its given concrete representation. 
 Name and record the shaded and non-shaded parts of a given set. 
 Name and record the shaded and non-shaded parts of a given whole. 
 Represent a given fraction pictorially by shading parts of a given set. 
 Represent a given fraction pictorially by shading parts of a given whole. 
 Explain how denominators can be used to compare two given unit fractions with numerator 1. 
 Order a given set of fractions that have the same numerator and explain the ordering. 
 Order a given set of fractions that have the same denominator and explain the ordering. 
 Identify which of the benchmarks: 0,     or 1 is closer to a given fraction. 
 Name fractions between two given benchmarks on a number line. 
 Order a given set of fractions by placing them on a number line with given benchmarks. 
 Provide examples of when two identical fractions may not represent the same quantity, e.g., half 

of a large apple is not equivalent to half of a small apple; half of ten oranges is not equivalent to 
half of sixteen oranges. 

 Provide an example of a fraction that represents part of a set and, a fraction that represents part 
of a whole from everyday contexts. 

 
 
 
 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 5, Lesson 1, pp. 174-177 
 Unit 5, Lesson, pp. 178, 179 
 Unit 5, Lesson 3, pp. 180-182 
 Unit 5, Lesson 4, pp. 183-185 
 Unit 5, Lesson 5, pp. 186, 187 
 Unit 5, Lesson 6, pp. 188, 189 
 Unit 5, Lesson 7, pp. 190-192 
 Unit 5, Lesson 8, pp. 193-196 
 Unit 5, Unit Problem, pp. 218, 219 

 
 
 
 
 

SCO: N8: Demonstrate an understanding of fractions less than or equal to one by using  
                 concrete and pictorial representations to: 

 name and record fractions for the parts of a whole or a set 
 compare and order fractions 
 model and explain that for different wholes, two identical fractions may not 

represent the same quantity 
 provide examples of where fractions are used. 

  [C, CN, PS, R, V] 

2

1
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Present three models for fractions: 1) part of a region, 2) part of a set, 3) part of a length or 
measures. 

 Ensure students develop an understanding that a fraction is not meaningful without knowing what 
the “whole” is. 

 Develop conceptual understanding of  fractions by allowing students to use physical materials to 
model and compare fractions: 

in which the denominators are the same; e.g., five-eighths is greater than three-eighths  
in which the numerators of the fractions are the same; e.g., three-quarters is greater than 
three-fifths  
in which the numerator of a fraction is compared to the denominator in deciding its relation to 
a given benchmark; e.g., three-eighths is less than one-half because three is less than half of 
eight (Van de Walle and Lovin, vol. 1, 2006, p. 265) 

 Remember to use a horizontal line when writing fractions, instead of a slash: e.g., 
4

3    

 
Suggested Activities 
 

 Have the students order a set of fractions. Use sticky notes and put a fraction on 4-8 students’ 
foreheads. The students need to place themselves in order without speaking.  Invite students to 
determine what fraction of the letters in their names are vowels.  

 Have students explore fraction relationships among pattern blocks and other materials. 
 Show examples and non-examples of specified fractional parts.  Have students identify the 

wholes that are correctly divided into requested fractional parts and those that are not.  For each 
response, have students explain their reasoning.  The activity should be done with a variety of 
models, including length and set models. 

 Tell the student that you have 8 coins.  Half of them are pennies.  More than 1/8 of them are 
quarters.  The others are nickels.  Have the student use coins to represent the situation.  How 
much money might you have?  Students are then asked to create coin problems using proper 
fraction notation. 

 Provide students with different sizes and shapes of paper and have them estimate and then tear-
off different fractional parts, such as one-fifth. Have them explain their thinking. Students can 
compare their “fifths” as the size of these will vary depending on the size of the whole. 

 
 
 
 

SCO: N8: Demonstrate an understanding of fractions less than or equal to one by using  
                 concrete and pictorial representations to: 

 name and record fractions for the parts of a whole or a set 
 compare and order fractions 
 model and explain that for different wholes, two identical fractions may not 

represent the same quantity 
 provide examples of where fractions are used. 

  [C, CN, PS, R, V] 
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Assessment Strategies 
 

 Have students place the following fractions on the number line below and verify their positions 
using models.  

 
 
 

 
 

 Present the following problem to students:  Kim ate  
4

1  of her pizza and David ate 
4

3  of his pizza. 

Kim said that she ate more pizza than David. Explain how Kim could be right by using diagrams 
and words. 

 Place the following pairs of fractions before the student, one at a time. Tell the student to circle 
the larger fraction and explain orally how he or she knows that the fraction is larger. Then, have 
them select a manipulative and model the fractions to verify their choice. 

 
 
 

 Ask the student to tell why, whenever you see a representation of     , there is always a      
associated with it. 

 
 Ask the student to colour     of the circles.   

 
 
 
 
 
 
 
 
 
 
 
 
 

SCO: N8: Demonstrate an understanding of fractions less than or equal to one by using  
                 concrete and pictorial representations to: 

 name and record fractions for the parts of a whole or a set 
 compare and order fractions 
 model and explain that for different wholes, two identical fractions may not 

represent the same quantity 
 provide examples of where fractions are used. 

  [C, CN, PS, R, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
 N9 Describe and represent 

decimals (tenths and hundredths) 
concretely, pictorially and 
symbolically. 
N10 Relate decimals to fractions 
(to hundredths). 

N8 Describe and represent 
decimals (tenths, hundredths, 
thousandths) concretely, 
pictorially and symbolically. 
N9 Relate decimals to fractions 
and fractions to decimals (to 
thousandths). 
N10 Compare and order 
decimals (to thousandths), by 
using: 
• benchmarks 
• place value 
• equivalent decimals. 

 
Elaboration  
 
Number sense with fractions and decimals requires that the students develop a conceptual understanding 
of fractions and decimals as numbers. To work effectively with fractions and decimals, the students 
should demonstrate the ability to:  

 Represent numbers using words, models, diagrams and symbols and make connections among 
various representations.  

 Give other names for numbers and justify the procedures used to generate the equivalent forms.  
 Describe the relative magnitude of numbers by comparing them to common benchmarks, given 

simple estimates, ordering a set of number, and finding a number between two numbers. 
 
Conceptual understanding of decimals requires that the students connect decimals to whole numbers 
and to fractions. Decimals are shown as an extension of the whole number system by introducing a new 
place value, the tenth's place, to the right of the one's place. The tenth's place follows the pattern of the 
base ten number system by iterating one-tenth ten times to make one whole or a unit (Wheatley and 
Abshire 2002, p. 152). Similarly, the hundredth's place to the right of the tenth's place iterates one-
hundredth ten times to make one-tenth.  
 
The connection between decimals and fractions is developed conceptually when the students read 
decimals as fractions and represent them using the same visuals. For example, 0.8 is read as eight-
tenths and can be represented using fraction strips or decimal strips (Wheatley and Abshire, 2002). 
Students should use a variety of materials to model and interpret decimal tenths and hundredths. 
 
 
 
 
 

SCO: N9: Describe and represent decimals (tenths and hundredths) concretely, pictorially and  
                 symbolically. 
                 [C, CN, R, V] 
          N10: Relate decimals to fractions (to hundredths). 
                  [CN, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
N9 

 Write the decimal for a given concrete or pictorial representation of part of a set, part of a region 
or part of a unit of measure. 

 Represent a given decimal using concrete materials or a pictorial representation. 
 Explain the meaning of each digit in a given decimal with all digits the same. 
 Represent a given decimal using money values (dimes and pennies). 
 Record a given money value using decimals. 
 Provide examples of everyday contexts in which tenths and hundredths are used. 
 Model, using manipulatives or pictures, which a given tenth can be expressed as hundredths, 

e.g., 0.9 is equivalent to 0.90 or 9 dimes is equivalent to 90 pennies. 
 

N10 
 Read decimals as fractions, e.g., 0.5 is zero and five tenths. 
 Express orally and in written form a given decimal in fractional form. 
 Express orally and in written form a given fraction with a denominator of 10 or 100 as a decimal. 
 Express a given pictorial or concrete representation as a fraction or decimal, e.g., 15 shaded 

squares on a hundred grid can be expressed as 0.15 or 

100

15 .  

 Express orally and in written form the decimal equivalent for a given fraction, e.g., 
100

50  can be 

expressed as 0.5 
 
 
 
 
 
 
N9:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 5, Lesson 9, pp. 197-199 
 Unit 5, Lesson 10, pp. 200-202 
 Unit 5, Lesson 11, pp. 203, 204 
 Unit 5, Lesson 14, p. 212 

 
 
N10:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 5, Lesson 9, pp. 197-199 
 Unit 5, Lesson 10, pp. 200-202 
 Unit 5, Lesson 11, pp. 203, 204 
 Unit 5, Lesson 14, p. 212 

 
 
 
 
 

SCO: N9: Describe and represent decimals (tenths and hundredths) concretely, pictorially and  
                 symbolically. 
                 [C, CN, R, V] 
          N10: Relate decimals to fractions (to hundredths). 
                  [CN, R, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons:  
 

 Foster understanding of decimals by ensuring that they be read correctly. For example, 3.4 
should be read as 3 and 4 tenths, not 3 point 4, or 3 decimal 4. It is also important that students 
understand the relationship between fractions and decimals. Example, 12.56 reads as 12 and 56 
hundredths.  

 Saying decimal numbers correctly will assist students in gaining an understanding of how 
decimals relate to fractions. By saying 12 and 56 hundredths, 56 is the numerator and 100 is the 
denominator.  Plus, saying the number correctly reinforces that the digits to the right of the 
decimal are part of the whole number.   

 Help students extend the place-value system to decimals by focusing on the basic pattern of ten. 
Remind students that 10 ones make 1 ten, 10 tens make 1 hundred, etc. Then, extend this 
pattern to help students understand that it takes 10 equal parts (tenths) to make 1 whole and 100 
equal parts (hundredths) to make 1 whole.  Explain the place value of the digits to the right of the 
one are tenths and hundredths. 

 Investigate the relationship between 0.01, 0.1 and 1.0 by making analogies and using real-life 
objects which are sized proportionally. 

 
Suggested Activities 
 

 Use a variety of materials to model number with decimals to the hundredths. Ensure that some 
models show equivalent fractions/decimals. Shading in 2 tenths of a 100 grid represents the 
equivalent fraction/decimal of 20 hundredths. Provide students with ample opportunities to write 
the decimal and the fraction of what the model represents.  

 Show students how to make a calculator “count” by ones by pressing +, 1, =, =, … Now have 
students press +, 0.1, =, =, … when the display reaches 0.9, stop and discuss what this means 
and what the display will look like with the next press.  Many students will predict 0.10 (thinking 
that 10 comes after 9).  When the tenth press produces a display of 1 (Note: calculators never 
display trailing zeroes), the discussion should revolve around regrouping 10 tenths for a whole. 
How many presses to get from one whole number to the next? Repeat counting by 0.01 (Van de 
Walle and Lovin, 2006) 

 Ask students to show 2 tenths if a large cube represents one whole; if a flat represents one 
whole; if a rod represents one whole. Extend this to explore hundredths. 

 
 
 
 
 
 
 
 
 
 
 

SCO: N9: Describe and represent decimals (tenths and hundredths) concretely, pictorially and  
                 symbolically. 
                 [C, CN, R, V] 
          N10: Relate decimals to fractions (to hundredths). 
                  [CN, R, V] 
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Assessment Strategies 
 

 Have students use a hundred grid to show a capital “T” that takes up more than 0.20 or of the grid 
and one that takes less than 0.20 of the grid.  Express the shaded and un-shaded areas as 
fractions. 

 Ask students where they would find decimal numbers in their daily lives. 
 Ask the student to use a model of choice to explain why 0.40 and 0.4 are equivalent. 
 Ask the student to give the number that is 0.01 more than, or less than, 3.24. 
 Explain to the student that someone forgot to put the decimal in the number 1427.  Ask where it 

would be if the number is less than 100.  
 Ask students to read decimal numbers orally.  Example: 2.5, 26.9, $127.60, 44.09, 0.02 
 Have students write the numbers that you say to them.  Example: 3.2, 87.06, 0.14, $5.40  
 Plot common fraction and decimal equivalents on a number line. For example: one half, one 

fourth, one tenth, seventy-five hundredths.  
 Have students count forward and backward from any number. For example, count on in tenths 

from 4.7 or count backwards in hundredths from 4.05. 
 

 

 
 
 

SCO: N9: Describe and represent decimals (tenths and hundredths) concretely, pictorially and  
                 symbolically. 
                 [C, CN, R, V] 
          N10: Relate decimals to fractions (to hundredths). 
                  [CN, R, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
N6 Describe and apply mental 
mathematics strategies for 
adding two 2-digit numerals. 
N7 Describe and apply mental 
mathematics strategies for 
subtracting 2-digit numerals. 

N11 Demonstrate an 
understanding of addition and 
subtraction of decimals (limited 
to hundredths) by: 
• using compatible numbers 
• estimating sums and 
differences 
• using mental math strategies to 
solve problems. 

N10 Relate decimals to fractions 
and fractions to decimals (to 
thousandths). 
N11 Demonstrate an 
understanding of addition 
and subtraction of decimals 
(limited to thousandths). 

 
Elaboration  
 
It is essential that students recognize that all of the properties and techniques established for the addition 
and subtraction of whole numbers apply to decimals. Students should recognize that adding or 
subtracting tenths (e.g., 3 tenths and 4 tenths are 7 tenths) is similar to adding or subtracting quantities 
of other items (e.g., 3 apples and 4 apples are 7 apples). The same is true with hundredths. Rather than 
simply telling students to line up decimals vertically, or suggesting that they “add zeroes,” they should be 
directed to think about what each digit represents and what parts go together.  For example: 1.62 + 0.3, a 
student might think, 1 whole, 9 (6 + 3) tenths and 2 hundredths, or 1.92.  
 
Base-ten blocks and hundredths grids continue to be useful models. If a flat represents one whole unit, 
then 3.2 + 1.54 would be modeled as: 
 
 
 
 
 
 
 
 
 
Students need to recognize that estimation is a useful skill in their lives. To be efficient when estimating 
sums and differences mentally, students must be able to access a strategy quickly and they need a 
variety from which to choose. Situations must be provided regularly to ensure that students have 
sufficient practice with mental math strategies and that they use their skills as required. When a problem 
requires an exact answer, students should first determine if they are able to calculate it mentally; this 
should be an automatic response. 
 
 
 

SCO: N11: Demonstrate an understanding of addition and subtraction of decimals (limited to  
                   hundredths) by: 

• using compatible numbers 
• estimating sums and differences 
• using mental math strategies to solve problems. 

                   [C, ME, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 

 Predict sums and differences of decimals using estimation strategies. 
 Solve problems, including money and measurement, which involve addition and subtraction of 

decimals, limited to hundredths. 
 Ask students to determine which problems do not require an exact solution. 
 Determine the approximate solution of a given problem using compatible numbers. 
 Determine an exact solution using mental computation strategies. 
 Count back change for a given purchase.  

 
 
 
 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 5, Lesson 12, pp. 205-208 
 Unit 5, Lesson 13, pp. 209-211 
 Unit 5, Lesson 14, pp. 212-215 
 Unit 5, Unit Problem, pp. 218, 219 

 
Mental Math strategies will strengthen student understanding of this specific curriculum outcome.  (Refer 
to pp. 107 – 153.) 

SCO: N11: Demonstrate an understanding of addition and subtraction of decimals (limited to  
                   hundredths) by: 

• using compatible numbers 
• estimating sums and differences 
• using mental math strategies to solve problems. 

                   [C, ME, PS, R, V] 



SPECIFIC CURRICULUM OUTCOMES                                                                                                  GRADE 4  

______________________________________________________________________ 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 54 

 

 
 
 
 
 
 
 
 
Instructional Strategies  
 
Consider the following strategies when planning lessons:  
 

 Encourage students to estimate prior to calculating answers.  
 Use a variety of appropriate models, such as base ten blocks and number lines to assist students 

in their initial consideration of estimation.  
 Use estimation strategies including:  Compatible numbers: e.g., 0.72 + 0.23 are close to 0.75 

and 0.25 which are compatible numbers so the sum of the decimal numbers must be close to 1. 
Front-end addition: e.g., 32.3 + 24.5 + 14.1; a student might think “30 + 20 + 10 is 60 and the 
ones and tenths clustered together make about another 10 for a total of 70.”  Front-end 
subtraction: e.g., 4.76 – 3.48; a student might think “4 ones – 3 ones is 1 and 7 tenths – 4 tenths 
is 3 tenths for a difference of approximately 1 and 3 tenths.” Rounding: e.g., 4.39 + 5.2 is 
approximately 4+ 5 for an estimate of 9.  

 Use a think-aloud strategy to model a variety of mental computation strategies.  
 

Suggested Activities 
 

 Give students word problems that require the addition and/or subtraction of whole numbers and    
decimals. Particularly appropriate contexts are money and measurement (e.g., 3.45 m + 721.6 m; 
12.4 kg - 7.25 kg). 

 Ask students to determine how best to calculate various problems without a calculator.  If they 
decide to use mental strategies, have them compute and share their strategies.  

 Ask students which questions from a group of computations that they could solve mentally.  
Explain their thinking and identify the strategy they used. 

 Ask the student to generate addition or subtraction number sentences using only decimal 
numbers that would result in an answer which is close to 50.  Share their work. 

 Ask the students to use a calculator, the digits 7, 5, 1, and 2, the symbols +, =, and the decimal 
point to produce 7.8 on the display.   

 Have the student model a subtraction problem using base-ten, number line, pictorial 
representations or other suitable materials.  Have them record their procedure using paper-pencil. 

SCO: N11: Demonstrate an understanding of addition and subtraction of decimals (limited to  
                   hundredths) by: 

• using compatible numbers 
• estimating sums and differences 
• using mental math strategies to solve problems. 

                   [C, ME, PS, R, V] 
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Assessment Strategies 
 

 Ask the student to count back the change for $5.00, if the bill totaled $3.59 
 Ask the student to make up a problem with multi-digit numbers for which the calculation could be 

done mentally.  Have them solve it and explain their thinking. 
 Ask:  How can you know that 265 + 535 < 1000 without actually completing the addition? 

(Observe if they applied the compatible number strategy). 
 Show the student $44.98 + $3.98 + $10.99. Ask him/her to predict the sum and then actually 

calculate the sum mentally. 
 Ask the students to find the difference for 2.3 – 1.8 or other similar computations and explain how 

they got their answer. 
 Tell the students that to solve 9.7 – 8.6, Syesha thought 86 + 11 are 97.  Explain her thinking.  

 
 
 
 
 
 
 
 
 
 

SCO: N11: Demonstrate an understanding of addition and subtraction of decimals (limited to  
                   hundredths) by: 

• using compatible numbers 
• estimating sums and differences 
• using mental math strategies to solve problems. 

                   [C, ME, PS, R, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
PR1 Demonstrate an 
understanding of increasing 
patterns by: describing; 
extending; comparing; creating 
patterns using manipulatives, 
diagrams, sounds and actions 
(numbers to 1000). 
PR2 Demonstrate an 
understanding of decreasing 
patterns by: describing; 
extending; comparing; creating 
patterns using manipulatives, 
diagrams, sounds and actions 
(numbers to 1000). 

PR1 Identify and describe 
patterns found in tables and 
charts, including a multiplication 
chart. 

PR1 Determine the pattern 
rule to make predictions about 
subsequent elements. 

 
Elaboration  
 
Mathematics is often referred to as the science of patterns, as they are found in every mathematical 
concept and in everyday contexts.  Patterns are found in physical and geometric situations as well as in 
numbers.  The same pattern can be found in many different forms (Van de Walle and Lovin 2006, p. 290). 
 
Students should be encouraged to identify and explain patterns that can be found in a variety of tables 
and charts, including addition and multiplication tables. These patterns can then be used to help students 
determine an unknown sum or difference. Students should be encouraged to find and explain patterns 
that occur in tables. It is important that students understand they can use these patterns to determine 
unknown products or quotients. Students should be familiar with tables that list either all the multiplication 
facts or some portion of them. For example, the three times table might be shown as:  
 

 0 1 2 3 4 5 6 7 8 9 

3 0 3 6 9 ? 15 18 21 24 27 

 
Students should also explore the many patterns in the hundred chart.  The hundred chart is a useful 
model to provide opportunities for students to find and describe a variety of patterns as well as identifying 
missing elements and errors. Students should use vocabulary, such as vertical, horizontal, diagonal, 
row, and column to help describe patterns. 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 1, Lesson 1, pp. 6-9 
 Unit 3, Lesson 5, pp. 98, 99 

 
 

SCO: PR1: Identify and describe patterns found in tables and charts, including a multiplication    
                   chart. 
                   [C, CN, PS, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization [R] Reasoning                       and Estimation
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 

 Identify and describe a variety of patterns in a multiplication chart. 
 Determine the missing element(s) in a given table or chart. 
 Identify error(s) in a given table or chart. 
 Describe the pattern found in a given table or chart 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Explore patterns found on a multiplication grid, such as: 
   numbers in each row and column increase by the same amount 
   square numbers are found on the left-right diagonal 
   numbers on the left-right diagonal increase by 1, 3, 5, 7,... 
   row 4 is double row 2, row 6 is double row 3 
  the grid is symmetrical (i.e., numbers are the same both above and under the left-right 

diagonal) 
when you add the corresponding products of rows 2 and 3, you get the product in row 5; 
for example, 2  4 (8) plus 3  4 (12) is the same as 5  4 (20) 
when you "cross multiply" any 4 numbers that form a square on the grid, the product is 
always the same; for example, 2  6 = 3  4 - also, when you "cross add" these numbers 
and subtract the sums, you get 1 

 Explore patterns found on an addition chart, such as: 
even numbers are located on the main diagonal (upper left to lower right), so the sum of 
a number with itself is always even 
numbers increase by ones across a row, since one more is added for each step to the 
right 
there are three 2s, four 3s, five 4s, etc. 
the diagonals of any four numbers that form a square will have the same sum   

 Explore the many patterns in the hundred chart.  For example: 
Select four numbers that form a square. Add the two numbers on the diagonal, such as, 
59 + 68 and 58 + 69. The sums are equal.  

 
Suggested Activities 
 

 Ask students to look for the even and the odd numbers on a chart and see if they can find the 
pattern. 

 Provide the student with a multiplication grid, addition grid, hundred chart. Ask him/her to 
describe some of the patterns he/she observes. 

 Have students extend several hundreds charts so they can see from 1 to 100, 101 to 200, up to 
999. On these charts, use coloured counters to cover numbers forming a pattern and encourage 
the students to explore the place value representation of the covered numbers; for example, the 
pattern 13, 23, 33, 43, .., depicted as a vertical column of counters, represents increasing the 
number by 10 each time. 

 Have students explore different versions of hundred charts by changing the order of the numbers, 
for example, the numbers can spiral or be placed in a different shaped chart, such as a triangle. 

 Ask the students to show how one could use the multiplication grid to practice skip counting. 
 

SCO: PR1: Identify and describe patterns found in tables and charts, including a multiplication    
                   chart. 
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Assessment Strategies 
 

 Ask the students to explain why some column/rows on a multiplication grid have both even and 
odd numbers. 

 Provide a chart or grid with missing numbers and ask students to fill in the missing numbers. 
 Provide the students with a multiplication grid.  Ask him/her to describe some of the patterns 

he/she observes. 
 Provide a chart/grid/table that has not been used in the class as a model and ask students to 

identify and explain the patterns that can be found on the chart/grid/table. 
 Provide a chart/grid containing errors and ask students to identify and correct them. 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
PR1 Demonstrate an 
understanding of increasing 
patterns by: describing; 
extending; comparing; creating 
patterns using manipulatives, 
diagrams, sounds and actions 
(numbers to 1000). 
PR2 Demonstrate an 
understanding of decreasing 
patterns by: describing; 
extending; comparing; creating 
patterns using manipulatives, 
diagrams, sounds and actions 
(numbers to 1000). 

PR2 Reproduce a pattern shown 
in a table or chart using concrete 
materials. 
 
PR3 Represent and describe 
patterns and relationships using 
charts and tables to solve 
problems. 
 
 

PR1 Determine the pattern rule 
to make predictions about 
subsequent elements. 

 
Elaboration  
 
Once a table or chart is developed, students have two representations of a pattern: the one created with 
the drawing or materials and the numeric version that is in the table/ grid. When looking for relationships, 
some students focus on the table and others will focus on the physical pattern. It is important for students 
to see that whatever relationships they discover, they exist in both forms. When a relationship is found in 
a table, challenge students to see how that pattern plays out in a physical version (Van de Walle and 
Lovin 2006, p. 295). 
 
 
 
 
 
 
Step 1 2 3 4 5 6 ? … 10 

No. of 
dots 

2 6 12 20 30 ? ? … ? 

 
Growing patterns also have a numeric component, the number of objects in each step. A table or “T-
chart” can be constructed. Once a table is used for the growing pattern, the materials may become 
unnecessary. This also leads to the next step which would be to predict what will happen at a particular 
step (Van de Walle and Lovin 2006, p. 293-294).  
 

SCO: PR2: Reproduce a pattern shown in a table or chart using concrete materials. 
                   [C, CN, V] 
          PR3: Represent and describe patterns and relationships using charts and tables to solve  
                   problems. 
                   [C, CN, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization [R] Reasoning                       and Estimation



SPECIFIC CURRICULUM OUTCOMES                             GRADE 4 

______________________________________________________________________ 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 63 

 

 
 
 
 
 
 
Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
PR2 

 Create a concrete representation of a given pattern displayed in a table or chart. 
 Explain why the same relationship exists between the pattern in a table and its concrete 

representation. 
 
PR3 

 Extend patterns found in a table or chart to solve a given problem. 
 Translate the information provided in a given problem into a table or chart. 
 Identify and extend the patterns in a table or chart to solve a given problem 

 
 
 
 
 
PR2:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 1, Lesson 3, pp. 14-17 
 
 
PR3:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 1, Lesson 3, pp. 10-13 
 Unit 1, Unit Problem, pp. 30, 31 
 Unit 3, Lesson 6, pp. 102, 103 
 Unit 8, Lesson 4, pp. 288, 289 
 Unit 8, Lesson 6, pp. 293, 294 

 
 
  
 
 
 
 
 
 
 
 
 

SCO: PR2: Reproduce a pattern shown in a table or chart using concrete materials. 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Have students not only practice extending patterns with materials and drawings but translate 
patterns from one medium to another. For example, red and blue pattern blocks become letters or 
triangles and squares translate to colored tiles. Have students explain how these patterns are 
mathematically alike. 

 Engage students in constructing growing patterns with different materials (toothpicks, multi-link 
cubes, etc.) They may draw them on grid paper as well. Ask them to describe what is happening 
as the pattern grows? How is the new step related to the previous one? 

 
Suggested Activities 
 

 Present students with a geometric design series and have them extend the pattern and develop a  
“T- chart” to go with it. Ask students what the 10th step would be, 12th, 20th, etc. For example:  

 
 
 
 
 
  

 
 

 
 Provide a table or “T-chart” involving one arithmetic operation in the pattern, such as the one 

below. Describe what the data could be about and complete the table. 
  

1 2 3 4 5 6 7 8 9 
3 6 9 12 ? ? ? ? ? 

 
 
 
 
 
 
 

SCO: PR2: Reproduce a pattern shown in a table or chart using concrete materials. 
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Assessment Strategies 
 

 Provide a table or chart and have students create a concrete representation of the given pattern 
displayed in the table/chart. 

 Provide several examples of tables and their concrete representations. Ask students to find the 
pairs. 

 Ask students to fill in the missing parts of a table or graph. Drawings or materials may be used to 
complete these. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SCO: PR2: Reproduce a pattern shown in a table or chart using concrete materials. 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
PR1 Demonstrate an 
understanding of increasing 
patterns by: describing; 
extending; comparing; 
creating patterns using 
manipulatives, diagrams, 
sounds and actions (numbers 
to 1000). 
PR2 Demonstrate an 
understanding of decreasing 
patterns by: describing; 
extending; comparing; 
creating patterns using 
manipulatives, diagrams, 
sounds and actions (numbers 
to 1000). 

PR4 Identify and explain 
mathematical relationships 
using charts and diagrams to 
solve problems. 
 
 

PR1 Determine the pattern rule to 
make predictions about subsequent 
elements. 

 
Elaboration  
 
In everyday life we sort things by comparison relationships, for example by colour and size. Such 
relationships also apply to number, as numbers also have attributes or certain characteristics which make 
them similar or different from other numbers. Students need to explore this particular concept of number 
by being involved in experiences where they are expected to recognize, describe and identify 
relationships and number characteristics such that they have experienced with more everyday objects. 
Sorting and classifying objects will help students with organizing and categorizing data.  Sorting is the 
action of grouping (or organizing) objects (or data); classification (or categorization) is the naming of the 
groups of objects (or data). 
 
By grade 4, students are expected to use more sophisticated sorting tools such as a Carroll or Venn 
diagram. These organizational tools are particularly useful as a form of data display when the categories 
for the sorting situation overlap. Carroll diagrams are tables that work much like Venn diagrams. For 
Carroll diagrams, two attributes are being used for sorting, with one attribute of each characteristic being 
the focus (Small 2008, p. 521). A table is created with four cells to show the four possible combinations of 
these two attributes.  Either the items themselves, or the count of how many items of each type, are put in 
the cells. 
 

 Even Odd 
Numbers less 

than 1000 
892, 44, 240 

39, 491, 999 

Numbers more 
than 1000 

7354, 6608 
3421, 6507 

 
 

SCO: PR4: Identify and explain mathematical relationships using charts and diagrams to solve  
                   problems. 
                   [CN, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 

892 
44 

240 

7354 

6608 

39 
491 

999 

Numbers less 
than 1000 

Even Numbers 

3421 
6507 

Carroll Diagram 

Venn Diagram 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 

 Complete a Carroll diagram by entering given data into correct squares to solve a given problem. 
 Determine where new elements belong in a given Carroll diagram. 
 Solve a given problem using a Carroll diagram.  
 Identify a sorting rule for a given Venn diagram. 
 Describe the relationship shown in a given Venn diagram when the circles intersect, when one 

circle is contained in the other and when the circles are separate. 
 Determine where new elements belong in a given Venn diagram. 
 Solve a given problem by using a chart or diagram to identify mathematical relationships 

 
 
 
 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 2, Lesson 3, pp. 42-45 
 Unit 6, Lesson 1, pp. 223-225 
 Unit 6, Lesson 7, p. 241 
 Unit 7, Lesson 5, pp. 270, 271 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Introduce the notion of how cross-classification is shown in Venn diagrams by setting out two 
hoops, side by side, and label each one with a sorting rule. Ensure the sorting rules and objects 
to be sorted lend themselves to cross-classification. Note that the circles of a Venn diagram do 
not have to overlap.  They can be two separate circles if the attributes are exclusive. They could 
be separate if the items involved in the sort do not exhibit the same characteristics, even if they 
have the potential to do so (Small 2008, p. 521).  If only one attribute is being used to sort the 
objects, then there would only be one circle in the Venn diagram. 

 Reinforce the proper math vocabulary during sorting activities. The word “and” indicates that each 
item in the group would have all attributes of both categories where “or” makes the distinction 
between the two categories under consideration. 

 Ensure that students include all of the data being considered from their sorting situation in their 
Venn or Carroll diagram. Whenever students create a Venn diagram, ensure that they draw a 
rectangle around the circle(s). 

 Post a list of possible attributes (or characteristics) of numbers and encourage students to refer to 
the list as they examine Venn or Carroll diagrams involving numbers. 

 
 
Suggested Activities 
 

 Give students various 3-D objects or 2-D shapes. One student selects six objects or shapes, 
chooses 2 mystery attributes and then sorts them. The other(s) then attempt to guess the sorting 
rule. 

 Have students create a set of ten 3- or 4-digit numbers and sort them using two attributes. 
Request that they write the sorting rule.  

 Provide students with data to organize using a Venn and Carroll diagram. Have them reflect on 
their preferred organizational tool. Justify their choice. 

 Have students sort a set of numbers in different ways and explain their sorting rule(s). 
 
 
 
 

SCO: PR4: Identify and explain mathematical relationships using charts and diagrams to solve  
                   problems. 
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Assessment Strategies 
 

 Prepare various pre-sorted 2-D shapes or 3-D objects in Venn diagrams. Hold up different 
additional objects and ask students where it should go on the Venn diagram. 

 Provide an unlabelled Venn diagram, containing pre-sorted sets of numbers, and ask students to 
determine the sorting rule and add one more number to each subset. 

 Give various numeral cards containing numbers up to 4-digits and have students create a labeled 
Venn diagram. 

 Provide a completed Carroll diagram and present students with additional numbers which might 
have one attribute, both attributes, or neither attribute. Have them explain where they should be 
placed in the diagram.  

 Have students compare a completed Venn diagram to a related Carroll diagram and ask them to 
determine if they show the same information. Have them explain their thinking. 

 
 

 

SCO: PR4: Identify and explain mathematical relationships using charts and diagrams to solve  
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
PR4 Solve one-step addition and 
subtraction equations involving a 
symbol to represent an unknown 
number. 

PR5 Express a given problem as 
an equation in which a symbol is 
used to represent an unknown 
number. 
 
PR6 Solve one-step equations 
involving a symbol to represent 
an unknown number. 
 
 

PR2 Express a given problem 
as an equation in which a 
letter variable is used to 
represent an unknown number 
(limited to whole numbers). 
PR3 Solve problems involving 
single-variable, one-step 
equations with whole number 
coefficients and whole number 
solutions. 

 
Elaboration  
   
The various representations of patterns, including unknowns, provide valuable tools in making 
generalizations of mathematical relationships.  
 
Equality is used to express relationships. The symbols used on either side of the equal sign represent a 
quantity. The equal sign is "a symbol of equivalence and balance" (NCTM 2000, p. 39).  
  
Students should be comfortable using various symbols to represent the unknown, for example, a square, 
circle, or triangle. 
 
Display a number of samples of balance scales, such as those below. Have students write an equation 
for each balance scale and then solve it. For example, for the first one: 8 +  = 20, so  = 12. 

 
PR5:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 1, Lesson 4, pp. 18-21 
 Unit 1, Lesson 5, pp. 22-24 
 Unit 1, Lesson 6, pp. 26, 27 

 
PR6:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 1, Lesson 4, pp. 18-21 
 Unit 1, Lesson 5, pp. 22-24 
 Unit 1, Unit Problem, pp. 30, 31 

 
 

SCO: PR5: Express a given problem as an equation in which a symbol is used to represent an  
                   unknown number. 
                   [CN, PS, R] 
          PR6: Solve one-step equations involving a symbol to represent an unknown number. 
                   [C, CN, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 
PR5 

 Explain the purpose of the symbol, such as a triangle or circle, in a given addition, subtraction, 
multiplication or division equation with one unknown, e.g. 36   = 6 

 Express a given pictorial or concrete representation of an equation in symbolic form. 
 Identify the unknown in a story problem, represent the problem with an equation and solve the 

problem concretely, pictorially or symbolically. 
 Create a problem in context for a given equation with one unknown. 

 
PR6 

 Solve a given one-step equation using manipulatives. 
 Solve a given one-step equation using guess and test. 
 Describe, orally, the meaning of a given one-step equation with one unknown. 
 Solve a given equation when the unknown is on the left or right side of the equation. 
 Represent and solve a given addition or subtraction problem involving a “part-part-whole” or 

comparison context using a symbol to represent the unknown. 
 Represent and solve a given multiplication or division problem involving equal grouping or 

partitioning (equal sharing) using symbols to represent the unknown.
 

 
 
 
 
 

SCO: PR5: Express a given problem as an equation in which a symbol is used to represent an  
                   unknown number. 
                   [CN, PS, R] 
          PR6: Solve one-step equations involving a symbol to represent an unknown number. 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Build on the students' knowledge from the previous grade in using equations to write addition, 
subtraction, multiplication and division equations. Connect the concrete, pictorial and symbolic 
representations consistently as the students develop and demonstrate understanding of 
equations.  

 Use everyday contexts for problems to which the students can relate so that they can translate 
the meaning of the problem into an appropriate equation using a symbol to represent the 
unknown number. 

 Review the relationship between addition and subtraction number sentences as well as the 
relationship between multiplication and division number sentences.  

 Have the students create problems for a variety of number sentences using the 4 operations. 
 Encourage the students to write equations in various ways to represent the meaning of a given 

problem.  14 + ∆ = 37 or ∆ + 14 = 37;  5   = 30 or   5 = 30.  Note that the order 
(commutative) property does not apply to subtraction and division. 

 Explain that if the same variable, or unknown, is used repeatedly in the same equation, then there 
is only one possible solution for that variable or unknown; e.g. for  +  = 20; the unique solution 
is to place 10 in each of the squares. If, however, two different symbols are used, there may be a 
number of possible solutions, e.g.,  +  = 16, some solutions include 0 + 16, 7 + 9, 12 + 4.  

 
Suggested Activities 
 

  Ask students to create problems to represent the following equations: 
 
 
 
 

 Show students a balance scale and ask them to work with a partner to find an equation that is 
represented for each of the examples below;   

 
 
 
 
 
 

SCO: PR5: Express a given problem as an equation in which a symbol is used to represent an  
                   unknown number. 
                   [CN, PS, R] 
          PR6: Solve one-step equations involving a symbol to represent an unknown number. 
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Assessment Strategies 
 

 Tell what the box represents in the following equation: 15 –  = 8.  
 You have 24 marbles and your friend gives you some more marbles. Now you have 32 marbles in 

all. How many marbles did your friend give you?  
a. Write an equation to show what is happening in this problem.  
b. Solve the problem. Explain your thinking.  

 Solve the following equation and use a diagram to explain the process.  
    34 + 5 =  + 12  

 Solve the following equation and explain your thinking.  
          ∆ – 13 = 20  

 Lori said that the box in the equation  6 + 8 =  + 4 could represent  more than one number. Is 
Lori correct? Why or why not?   

 Ask the student to explain how to find the missing number in 4  ∆ = 100. 
   

 
 
 
 
 
 
 
 

SCO: PR5: Express a given problem as an equation in which a symbol is used to represent an  
                   unknown number. 
                   [CN, PS, R] 
          PR6: Solve one-step equations involving a symbol to represent an unknown number. 
                   [C, CN, PS, R, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
SS1 Relate the passage of time 
to common activities using 
non-standard and standard units 
(minutes, hours, days, weeks, 
months, years). 
SS2 Relate the number of 
seconds to a minute, the 
number of minutes to an hour 
and the number of days to a 
month in a problem solving 
context. 

SS1 Read and record time using 
digital and analog clocks, 
including 24-hour clocks. 

 

 
Elaboration  
 
Although students have not had any explicit teaching related to reading and recording time using clocks 
by grade four, they have had opportunities in previous grades to explore the passage of time and have an 
understanding that there are 60 minutes in an hour. As well, students will have had many opportunities to 
use time through their own experiences with the real world. 
 
By the end of grade four, students should be able to read and record time on 12-hour and 24-hour analog 
and digital clocks. Students should read times on clocks to provide information about relevant situations, 
such as - comparing start and finish times to determine how much time has passed - focusing on times 
when special events are going to happen. 
 
Students may want to investigate the meaning for some terminology such as, A.M. and P.M. (A.M. is the 
abbreviation for ante meridiem meaning being before noon.  P.M. is the abbreviation for post meridiem 
meaning being after noon.) 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 4, Lesson 2, pp. 128-131 
 Unit 4, Lesson 3, pp. 132-135 
 Unit 4, Lesson 4, pp. 136-138 
 Unit 4, Lesson 5, pp. 139-141 
 Unit 4, Lesson 6, pp. 142-145 

 
 
 
 
 
 
 
 

SCO: SS1: Read and record time using digital and analog clocks, including 24-hour clocks. 
                   [C, CN, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 

 State the number of hours in a day. 
 Express the time orally and numerically from a 12-hour analog clock. 
 Express the time orally and numerically from a 24-hour analog clock. 
 Express the time orally and numerically from a 12-hour digital clock. 
 Describe time orally and numerically from a 24-hour digital clock. 
 Describe time orally as “minutes to” or “minutes after” the hour. 
 Explain the meaning of AM and PM, and provide an example of an activity that occurs during the 

AM and another that occurs during the PM.

 
 
 
 
 
 

SCO: SS1: Read and record time using digital and analog clocks, including 24‐hour clocks. 
                   [C, CN, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Have students explore that the minute hand and hour hand on an analog clock are different 
lengths, and that the minute hand is at 6 for the :30 and at 12 or 24 for the :00.  Students will be 
aware that the hour hand moves during the course of the hour, and that, at the :30, it is halfway 
between two numbers. 

 Use an analog clock to introduce the terms “half past”, “quarter after”, and “quarter to”.   
 Have students read time to the nearest five minutes. It is important that students are comfortable 

with skip counting by 5. This provides the opportunity for students to relate the numbers on a 
clock to the five times table.  

 Use a clock that shows not only the numbers from 1 to 12, but also the minute amounts from 5 to 
55 beside the numbers from 1 to 11.  Furthermore, students will be aware that there are 5 
minutes between the numbers on the clock. The long hand on the 3 represents 15 minutes, so 
two one-minute spaces past the 3 is 17 minutes, etc. 

 
Suggested Activities 
 

 Present students with an analog clock showing just the hour hand.  Ask them to predict what the 
time might be. For example, if the hour hand is somewhere between the 4 and the 5, the time 
could be anything from five past four to five to five depending on the exact placement of the hour 
hand. Students could also be asked to name an event/activity that often happens at about that 
time of day. 

 Introduce the terms of analog, a.m. and p.m. and discuss the difference between the two and 
brainstorm activities for each.  

 Ask the student to show, on an analog clock, the time (to the nearest half hour) at which they 
arrive at school, have lunch, go to bed, etc. 

 Discuss when a 24-hour clock would be more appropriate to use than a 12-hour clock. 
 Have students track events throughout a specific day by means of a time line divided into 15-

minute segments. Students should record the time of the activity or event and note it at the 
appropriate spot on a time line. 

 Have the student make a list of the times when the minute hand and the hour hand just about line 
up as well as other patterns, such as all of the times that include a 4 in a 24-hour period.  

 Have students work in pairs to set up a schedule in which every student will get 10 minutes on 
the computer, starting at 8:30 a.m. Ask them if all students can have time on the computer before 
noon and, if not, how long it will take to finish after lunch. At what time will the last one finish? 
(Remind them to leave time for recess.) 

SCO: SS1: Read and record time using digital and analog clocks, including 24-hour clocks. 
                   [C, CN, V] 



SPECIFIC CURRICULUM OUTCOMES           GRADE 4 

_____________________________________________________________________ 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 79 

 
  

 
 
 
 
Assessment Strategies 
 

 Ask students what time might it be if the minute hand and hour hand are opposite one another.  
 Ask the student to move the hands of an analog clock to match the time shown on a digital clock. 
 Ask students to express the time orally and numerically that has been created on a 12-hour 

analog clock, 24-hour analog clock, and 12-hour digital clock. 
 Ask students to name an activity they would typically do in the p.m.? a.m.? 
 Ask students how many hours are in a day and a half. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

SCO: SS1: Read and record time using digital and analog clocks, including 24-hour clocks. 
                   [C, CN, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
SS1 Relate the passage of time 
to common activities using 
non-standard and standard units 
(minutes, hours, days, weeks, 
months, years). 
SS2 Relate the number of 
seconds to a minute, the 
number of minutes to an hour 
and the number of days to a 
month in a problem solving 
context. 

SS2 Read and record calendar 
dates in a variety of formats. 

 

 
Elaboration  
 
By grade four, students should already know the days of the week, the months of the year, and the four 
seasons. As well, students will have already developed a sense of the arrangement of our year in relation 
to the months and seasons; for example, January is the first month of a new year and is early in our 
winter season.   
 
Using calendars throughout the school year strengthens the students’ sense of time. Each month brings 
a new calendar to explore.  Students would be familiar with calendars through their home and school 
experiences by grade 4.  In previous grades, teachers may have explored calendars during explorations 
of units of time, such as days, weeks, months, and years. Calendars may also have been used to assist 
in developing number sense and for exploring patterns.   
 
Students need to become aware of the variety of ways dates can be recorded. In grade four, students are 
expected to read, record, and interpret calendar dates in a variety of ways. 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 4, Lesson 1, pp. 124-127 
 
 
 
 
 

SCO: SS2: Read and record calendar dates in a variety of formats. 
                   [C, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 

 Write dates in a variety of formats, e.g., yyyy/mm/dd, dd/mm/yyyy, March 21, 2006, dd/mm/yy. 
 Relate dates written in the format yyyy/mm/dd to dates on a calendar. 
 Identify possible interpretations of a given date, e.g., 06/03/04. 

 
 
 
 
 
 

SCO: SS2: Read and record calendar dates in a variety of formats. 
                   [C, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Send students on a scavenger hunt and have them bring in different dates from magazines, 
posters, items printed from the Internet, cheques and newspapers. Share, discuss and display 
the variety of formats as a class. 

 Have students predict how many days and/or weeks there are in a year. Verify using calendars. 
 Have them explore what calendar dates can be confused with other dates when they are 

interpreted using various formats.  
 Investigate a special holiday which has a date that fluctuates, such as Labour Day. Have students 

record the date(s) of this holiday over the past five years. Share their findings.   
 
Suggested Activities 
 

 Ask students to write about their favourite format for recording a calendar date and justify their 
choice. 

 Have students interpret a particular date such as 06/04/03.  Discuss that there is no standard or 
consistent format and why some dates may be misinterpreted unless you know the format. 

 Provide students with a list of dates recorded in metric notation and have them order them from 
past to present. 

SCO: SS2: Read and record calendar dates in a variety of formats. 
                   [C, V] 
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Assessment Strategies 
 

 Show the student a calendar for the year. Ask him/her to point out the day’s date.  Have them 
record it using the format month/day/year. 

  Ask the student to identify two calendar dates which cannot be confused with other dates when 
they are interpreted regardless of the format. 

  Have the student write their birth date using 3 different formats. 
  Have the student identify their favourite day of year and write the date in metric notation.  

     (year, month, day)   
 

 
 
 
 
 
 
 
 
 
 

SCO: SS2: Read and record calendar dates in a variety of formats. 
                   [C, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
SS5 Demonstrate an 
understanding of perimeter of 
regular and irregular shapes by: 
estimating perimeter, using 
referents for cm or m; measuring 
and recording perimeter (cm, 
m); constructing different shapes 
for a given perimeter (cm, m); to 
demonstrate that many shapes 
are possible for a perimeter.   

SS3 Demonstrate an 
understanding of area of regular 
and irregular 2-D shapes by: 
• recognizing that area is 

measured in square units 
• selecting and justifying 

referents for the units cm2
 or 

m2 
• estimating area by using 

referents for cm2
 or m2 

• determining and recording 
area  

• constructing different 
rectangles for a given area 
(cm2

 or m2) in order to 
demonstrate that many 
different rectangles may have 
the same area. 

SS2 Design and construct 
different rectangles, given either 
perimeter or area, or both 
(whole numbers), and make 
generalizations. 

 
Elaboration  
 
Students should understand that the area of a shape can be expressed as the number of units required to cover a 
certain surface. Van de Walle and Lovin define area as "a measure of the space inside a region or how much it takes 
to cover a region" (2006, p. 234). The square unit is the most efficient unit to use for measuring area. It is helpful for 
students to use a referent for the single unit of measure and iterate this unit mentally to obtain the estimate; e.g., use 
the size of the fingernail on your smallest finger as a referent for 1 cm2.  
Once students have developed the meaning of measurement, it is time to move on to connect multiplication in an 
array format to determine the area of rectangles (Van de Walle and Lovin 2006, p.263). Students should relate the 
area of a rectangle to the product of the numbers describing its length and width. Conversely, any factor of the 
number representing the area of a rectangle can be one dimension of a rectangle with that area. For example, 
consider rectangles with an area of 8 square units. 
 
It is important for students to explore not only the areas of rectangles, but areas of other shapes as well. Through 
these investigations students should recognize that objects of different shapes can have the same area. Encourage 
students to find shapes using partial squares. 
 
Opportunities should be provided for students to estimate and calculate the area of various surfaces. Laying an 
acetate centimetre grid over objects is helpful when determining surface area. Students might investigate the area of 
shapes drawn on centimetre dot paper. Strategies for doing this include adding squares and half squares within the 
figure; placing a rectangle around the shape, determining its area, and subtracting the area of the "extra" pieces.

SCO: SS3: Demonstrate an understanding of area of regular and irregular 2-D shapes by: 
• recognizing that area is measured in square units 
• selecting and justifying referents for the units cm2

 or m2 
• estimating area by using referents for cm2 or m2 
• determining and recording area (cm2

 or m2) 
• constructing different rectangles for a given area (cm2

 or m2) in order to   
 demonstrate that many different rectangles may have the same area. 

                      [C, CN, ME, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 

OR
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 

 Describe area as the measure of surface recorded in square units. 
 Identify and explain why the square is the most efficient unit for measuring area. 
 Provide a referent for a square centimetre and explain the choice. 
 Provide a referent for a square metre and explain the choice. 
 Determine which standard square unit is represented by a given referent. 
 Estimate the area of a given 2-D shape using personal referents. 
 Determine the area of a regular 2-D shape and explain the strategy. 
 Determine the area of an irregular 2-D shape and explain the strategy. 
 Construct a rectangle for a given area. 
 Demonstrate that many rectangles are possible for a given area by drawing at least two different 

rectangles for the same given area.
 
 
 
 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 4, Lesson 7, pp. 146-149 
 Unit 4, Lesson 8, pp. 150-152 
 Unit 4, Lesson 9, pp. 153-155 
 Unit 4, Lesson 10, pp. 156-158 
 Unit 4, Lesson 11, pp. 159-161 
 Unit 4, Lesson 12, pp. 162, 163 
 Unit 4, Lesson 13, pp. 164, 165 
 Unit 4, Unit Problem, pp. 168, 169 

 
 
 
 
 

SCO: SS3: Demonstrate an understanding of area of regular and irregular 2-D shapes by: 
• recognizing that area is measured in square units 
• selecting and justifying referents for the units cm2

 or m2 
• estimating area by using referents for cm2

 or m2 
• determining and recording area (cm2

 or m2) 
• constructing different rectangles for a given area (cm2

 or m2) in order to   
 demonstrate that many different rectangles may have the same area. 

                      [C, CN, ME, PS, R, V] 
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Instructional Strategies  
Consider the following strategies when planning lessons: 
 

 Use referents for area and estimating area. Review that referents are familiar objects which 
students can use to which students can refer for estimating (e.g., the width of the pinky finger is 
about 1 cm). Ask the students to suggest a suitable referent for 1 cm2 and explain why they think 
it would work. Have them use this referent to estimate the area of a book cover. Ask them to 
check their estimate by finding the area of the book cover. Discuss possible referents for 1 m2.  
Have the students use their referents and estimate the area of a large tabletop or a section of the 
classroom floor and check their estimates.  

 Have students use colour tiles or grid paper to investigate the numbers from 1 to 30 to see how 
many different rectangles can be made for each. Students should record their results and look for 
patterns. 

 Use a transparency of a centimetre grid to confirm the estimate of an area of an irregular shape. 
 

Suggested Activities 
 

 Have students explore how a diagonal of rectangle(s) divides the shape in half.  
 
 
 

 Provide the students with rectangular papers that each measure 10 cm by 13 cm. Have them 
estimate how many copies of each shape of pattern block it would take to cover the rectangle. 

     Then have the students measure the area using each of the shapes in turn.  

       
         ____       ____       ____       20 squares   ____  

 Make the design below on an overhead geoboard and ask a student to explain to the class how 
to find the area. Have the students alter the shape on their geoboards to increase the area by 1 
cm2. 

 
 
 
 
 
 

 Provide the students with tiles and centimetre grid paper. Give them the following instructions: 
For each of the areas from 1 cm2 to 20 cm2, find all the possible rectangular arrays using whole 
numbers. For example, the possible arrays for an area of 6 cm2 would be as follows:  

 

SCO: SS3: Demonstrate an understanding of area of regular and irregular 2-D shapes by: 
• recognizing that area is measured in square units 
• selecting and justifying referents for the units cm2

 or m2 
• estimating area by using referents for cm2 or m2 
• determining and recording area (cm2

 or m2) 
• constructing different rectangles for a given area (cm2

 or m2) in order to   
 demonstrate that many different rectangles may have the same area. 

                      [C, CN, ME, PS, R, V] 
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Assessment Strategies 
 

 Ask students to predict how many different arrays can be made to represent 36 cm2. Draw the 
arrays to check your prediction.  

 Have students estimate the area for each of the following pairs of congruent shapes. Decide if the 
shaded part has the same area in each pair of shapes. Explain your thinking.  

 
 
 

 Ask the student to estimate the area of a rectangle and explain what referent he or she used.  
 Explain why area is measured in square units. 
 Find the area of the shaded part.  
 The area of the entire design below is 12 m2.  
      Explain your thinking.  

 
 Ask students to circle the letters of the shapes that have the same area as the one on the left. 

 
 
 
 
 

 Ask why it is easier to find the area of the shape on the left than the one on the right.  
       Give an estimate for the area of the shape on the right. 

 
 
 
 
 
 
 

SCO: SS3: Demonstrate an understanding of area of regular and irregular 2-D shapes by: 
• recognizing that area is measured in square units 
• selecting and justifying referents for the units cm2

 or m2 
• estimating area by using referents for cm2 or m2 
• determining and recording area (cm2

 or m2) 
• constructing different rectangles for a given area (cm2

 or m2) in order to   
 demonstrate that many different rectangles may have the same area. 

                      [C, CN, ME, PS, R, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
SS6 Describe 3-D objects 
according to the shape of the 
faces, and the number of edges 
and vertices.  

SS4 Describe and construct 
rectangular and triangular 
prisms. 
 

SS5 Describe and provide 
examples of edges and faces of 
3-D objects and sides of 2-D 
shapes that are: parallel; 
intersecting; perpendicular; 
vertical; horizontal. 

 
Elaboration  
 
Prisms have first names based on the shape of their bases and second name, which is prism.  
Geometric models provide a perspective from which students can analyse and solve problems, and 
geometric interpretations can help make an abstract (symbolic) representation more easily understood 
(Curriculum and Evaluation Standards for School Mathematics, p.112). A good way to explore shapes is 
to use smaller shapes or tiles to create larger shapes. Different criteria or directions can provide the 
intended focus to the activity. Pattern blocks are very good for this, but many teacher-made materials can 
be used.  While the pattern block pieces are prisms, they have been treated as 2-D shapes; however, 
stacking a number of triangles or squares would provide examples of different prisms. This stacking 
would help students conceptualize the uniform nature of prisms. Also, students can make skeletal models 
for prisms, using rolled newspapers and tape, straws and string, or toothpicks and miniature 
marshmallows. Commercial sets of 3-D objects usually have a variety of prisms.  
 
Students should be given copies of nets of rectangular and triangular prisms to cut out and fold up. 
They should be encouraged to unfold them and examine the 2-D shapes that are connected to make 
each net. Have them visualize the folding up and unfolding. In addition to cutting out and assembling 
prepared nets, it is now expected that students will draw their own nets for rectangular and triangular 
prisms. They will also consider the various possibilities for these nets. Have the students trace on paper 
the various faces of the different prism to make its net. Have the students cut out the net and fold it up 
around the shape to see if it works. Ask them to record this net on grid paper. Have them cut one of the 
faces off and investigate the possible places it could be reattached to make a new net. Have them record 
each one on grid paper. 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 6, Lesson 1, pp. 222-225 
 Unit 6, Lesson 2, pp. 226-228 
 Unit 6, Lesson 3, pp. 229-231 
 Unit 6, Lesson 4, pp. 232, 233 
 Unit 6, Unit Problem, pp. 248, 249 

 
 
 
 
 
 

SCO: SS4: Describe and construct rectangular and triangular prisms. 
[C, CN, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 

 Identify and name common attributes of rectangular prisms from given sets of rectangular prisms. 
 Identify and name common attributes of triangular prisms from given sets of triangular prisms. 
 Sort a given set of rectangular and triangular prisms using the shape of the base. 
 Construct and describe a model of rectangular and triangular prisms using materials, such as 

pattern blocks or modeling clay. 
 Construct rectangular prisms from their nets. 
 Construct triangular prisms from their nets. 
 Identify examples of rectangular and triangular prisms found in the environment.

 
 
 
 
 
 
 
 
 
 
 
 
  

SCO: SS4: Describe and construct rectangular and triangular prisms. 
[C, CN, R, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Encourage students to use the attributes of any prism (number of faces, number of edges, 
number of vertices, or shapes of the faces) to describe prisms. 

 Determine if students recognize the same prism can be built by piling vertically or horizontally 
when building objects from the base, (i.e., orientation). 

 Work with nets to investigate attributes, including alignment of faces, to determine if the net could 
successfully construct the 3-D object. 

 
Suggested Activities 
 

 Stack pattern blocks to make rectangular prisms and triangular prisms. Describe how they are 
alike and how they are different.  

 Ask students to build skeletal models of two different triangular pyramids. Ask them how they are 
the same/different? 

 Provide students with various nets of prisms for them to construct.  Have them label each face of 
their model using the words “face” and “base” as well as identify their 3-D object. 

 Have the students trace on paper the various faces of the different prisms to make its net. Have 
the students cut out the net and fold it up around the shape to see if it works. Ask them to record 
this net on grid paper. Have them cut off one of the faces and investigate the possible places it 
could be reattached to make a new net. Have them record each one on grid paper. 

 Provide students with a square or rectangular prism and an 11-pin x 11-pin geoboard. Ask them 
to use elastics to construct a net for the prism. Ask them to discuss how they might move one of 
the faces to make a new net for the same prism. Have them check by recording the new net on 
square dot paper and cutting it out.  

 Provide the students with a Pentomino Puzzle piece, a 2-D shape made by joining 5 squares 
along full sides that would fold to make a box with no top. (you can also draw these shapes onto 
larger grid paper for students to fold into prisms). Ask them to add an additional square to the 
shape so that the prism will have a cover. In how many places can this square be added? 

 
 
 
 
 
 
 
 

SCO: SS4: Describe and construct rectangular and triangular prisms. 
[C, CN, R, V] 
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Assessment Strategies 
 

 Have students name the prism that best represents various real-life examples of 3-D objects. 
 Ask students to build skeletal models of two different triangular pyramids. Ask them how they are 

the same/different? 
 Have student work together to sort their collection of 3-D objects into two groups: rectangular and 

triangular prisms. Ask: what are the attributes of the shapes that made them alike? How are they 
different? What makes a rectangular prism a cube? What kind of prism would you have if you 
built from a rectangular base? 

 Listen as students construct nets on geoboards and using grid/isometric paper; are they 
discussing the attributes of the object, are they using the correct vocabulary (faces, edges, 
vertices, congruency)? 

 Ask the students to add additional faces to complete partial nets. 
 Give small groups of students a set of 4 or 5 nets of rectangular or triangular prisms. Each set 

should consist of one net that can be made into the 3-D object, and 3 or 4 others which cannot be 
made into the 3-D object. Have the student analyse the nets, without manipulating them, to 
determine which one of the nets in the group could be used to create the 3-D object. Have them 
justify, and then test their predictions. 

 
 
 
  

SCO: SS4: Describe and construct rectangular and triangular prisms. 
[C, CN, R, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
 SS5 Demonstrate an 

understanding of line symmetry 
by: 
• identifying symmetrical 2-D 

shapes 
• creating symmetrical 2-D 

shapes 
• drawing one or more lines of 

symmetry in a 2-D shape. 
 
SS6 Demonstrate an 
understanding of congruency, 
concretely and pictorially. 

SS8 Identify a single 
transformation including a 
translation, a rotation and a 
reflection of 2-D shapes. 

 
Elaboration  
 

Congruency and symmetry are geometric properties. These properties can be used to determine what makes 
some shapes alike and different. Congruent 2-D shapes are "geometric figures that have the same size and shape" 
(Alberta Education 1990, p. 198). Symmetrical 2-D shapes are geometric figures "that can be folded in half so that the 
two parts are congruent" (Alberta Education 1990, p. 205).  
Symmetrical and congruent shapes are closely connected. Any symmetrical shape can be divided into two congruent 
parts along the line of symmetry; however, not every composite shape made up of congruent figures is symmetrical. 
For example, this regular hexagon is symmetrical. The line of symmetry shown in the diagram divides the hexagon 
into two congruent shapes, each shape is a pentagon.  
 
 
This composite shape is made up of             This composite shape is made up of 
two congruent pentagons. It is not symmetrical.                    two congruent pentagons. It is symmetrical.  
 
 
 
Students should begin to appreciate that reflective symmetry is a characteristic of some polygons and not others. 
These polygons can be described by stating how many lines of reflective symmetry they have. 
A shape remains the same size and shape when transformed using translations, reflections or rotations; i.e., the 
object and the image in these transformations are congruent. Symmetrical shapes form a subset of reflections. A 
reflection results in a symmetrical composite shape when the mirror line used to reflect a shape aligns with one side 
of the shape. For example: 
 
 
 
 
 

SCO: SS5: Demonstrate an understanding of line symmetry by: 
• identifying symmetrical 2-D shapes 
• creating symmetrical 2-D shapes 
• drawing one or more lines of symmetry in a 2-D shape. 
[C, CN, V] 

          SS6: Demonstrate an understanding of congruency, concretely and pictorially. 
                    [C, CN, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 

This reflection results in a composite shape 
that is symmetrical. 
The mirror line and the axis of symmetry 
coincide. 

This reflection does not result in a composite 
shape, but rather two separate shapes that 
are congruent. 
The mirror line is shown, but it is not the axis 
of symmetry.  
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 
 
SS5 

 Identify the characteristics of given symmetrical and nonsymmetrical 2-D shapes.  
 Sort a given set of 2-D shapes as symmetrical and nonsymmetrical and explain the process.  
 Complete a symmetrical 2-D shape given half the shape and its line of symmetry and explain the 

process.  
 Identify lines of symmetry of a given set of 2-D shapes and explain why each shape is 

symmetrical.  
 Determine whether or not a given 2-D shape is symmetrical by using a Mira or by folding and 

superimposing.  
 Create a symmetrical shape with and without manipulatives and explain the process.  
 Provide examples of symmetrical shapes found in the environment and identify the line(s) of 

symmetry.  
 Sort a given set of 2-D shapes as those that have no lines of symmetry, one line of symmetry or 

more than one line of symmetry.  
 

SS6 
 Determine if two given 2-D shapes are congruent and explain the strategy used.  
 Create a shape that is congruent to a given 2-D shape and explain why the two shapes are 

congruent.  
 Identify congruent 2-D shapes from a given set of shapes shown in different orientations.  
 Identify corresponding vertices and sides of two given congruent shapes.  
 Explain the connections between congruence and symmetry using 2-D shapes.  

 
 
 
 
 
SS5:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 6, Lesson 5, pp. 234-236 
 Unit 6, Lesson 6, pp. 237-240 
 Unit 6, Lesson 7, pp. 241-244 
 Unit 6, Unit Problem, pp. 248, 249 

 
SS6:  This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 6, Lesson 6, pp. 237-240 
 Unit 6, Lesson 7, pp. 241-244 
 Unit 6, Game, p. 245 
 Unit 6, Unit Problem, pp. 248, 249 

 
 

SCO: SS5: Demonstrate an understanding of line symmetry by: 
• identifying symmetrical 2-D shapes 
• creating symmetrical 2-D shapes 
• drawing one or more lines of symmetry in a 2-D shape. 
[C, CN, V] 

          SS6: Demonstrate an understanding of congruency, concretely and pictorially. 
                    [C, CN, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Use everyday contexts to introduce congruence and symmetry, drawing on the students' prior 
experiences in the real world and knowledge on 2-D shapes. 

   Include many hands-on activities to establish the concept of congruence prior to symmetry.  
 Have the students share their ideas about sorting various sets of 2-D shapes and encourage 

students to sort shapes in different ways. Provide follow-up activities to address any 
misconceptions. 

 Have the students justify their thinking by explaining why they use a particular strategy to create 
congruent and/or symmetrical 2-D shapes.  

 Explore that the line of symmetry can be vertical, horizontal, or slanted. 
  Explore that reflective symmetry is a characteristic of some polygons and not others. These 

polygons can be described by stating how many lines of reflective symmetry they have. For 
example, after investigations, students should find that a square has 4 lines of reflective 
symmetry. 

 Provide students with experiences to help them understand that a symmetry line is where a 
polygon can be folded onto itself so that each half matches exactly, or where a mirror can be 
placed so that the reflection on one side matches the shape on the other. 

 
Suggested Activities 
 

 Provide a variety of shapes and ask the students to sort them, grouping those with reflective 
symmetry and those without reflective symmetry. 

 Ask each student to draw a picture of a shape or create a design that exhibits symmetry 
 Ask students to draw examples of triangles with symmetry and triangles without symmetry. 
 Have students draw on squared dot paper examples of the different quadrilaterals. Cut them out 

and fold them to find the lines of symmetry. Use pictures of shapes with Miras also. Share and 
discuss the lines of symmetry. 

 Have the students create congruent designs on geoboards and draw the designs on square dot 
paper or geopaper. They could cut out one design from the dot paper and superimpose it on the 
other design to check for congruency.  

 Provide examples of 2-D shapes with one line of symmetry, two lines of symmetry and no lines of 
symmetry. Have the students draw the lines of symmetry and sort the shapes.  

 Provide examples of 3 by 3 squares on grid paper. Shade 3 small squares so that the figure has 
one line of symmetry. Challenge the students to make as many different patterns with one line of 
symmetry by shading in three small squares or make figures with more than two lines of 
symmetry. 

 
 
 
 
 

SCO: SS5: Demonstrate an understanding of line symmetry by: 
• identifying symmetrical 2-D shapes 
• creating symmetrical 2-D shapes 
• drawing one or more lines of symmetry in a 2-D shape. 
[C, CN, V] 

          SS6: Demonstrate an understanding of congruency, concretely and pictorially. 
                    [C, CN, V] 
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Assessment Strategies 
 

 Ask the student to name different 2D shapes, to state how many lines of symmetry each has, and 
to show where the lines of symmetry are. 

 Provide the diagrams of 2-D shapes some of which are congruent, such as the following:  
 
 
 

Ask the students to put a check mark on shapes that are congruent to  
           

put an X on shapes that are congruent to 
  

shade in the shapes that are congruent to  
 

Suggest that they trace and cut out the three shapes and then superimpose them on the given 
shapes to prove congruency.  

 Give three examples of symmetrical shapes in your everyday world.  
 Place the following labeled 2-D shapes before the student.  

 
 
 
 
 

 
 

Have students circle all the symmetrical shapes. Then ask them student to draw all the lines of 
reflective or line symmetry on the symmetrical shapes. Finally, have the student sort the shapes 
by the number of lines of symmetry in each shape: no lines of symmetry; one line of symmetry; 
more than 1 line of symmetry.  

 
 
 
 
 
 
 
 
 

 
  

SCO: SS5: Demonstrate an understanding of line symmetry by: 
• identifying symmetrical 2-D shapes 
• creating symmetrical 2-D shapes 
• drawing one or more lines of symmetry in a 2-D shape. 
[C, CN, V] 

          SS6: Demonstrate an understanding of congruency, concretely and pictorially. 
                    [C, CN, V] 
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STATISTICS AND PROBABILITY 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
SP1 Collect first-hand data and 
organize it using: tally marks; 
line plots; charts; lists to answer 
questions. 
SP2 Construct, label and 
interpret bar graphs to solve 
problems. 

SP1 Demonstrate an 
understanding of many-to-one 
correspondence. 
 

SP2 Construct and interpret 
double bar graphs to draw 
conclusions. 

 
Elaboration  
 
Prior to grade four students have had opportunities to collect and display data in pictographs and bar 
graphs.  As they investigate a wider range of topics, they may discover that the data they collect is too 
large to display in a graph using a one-to-one correspondence (i.e. having each symbol or number on the 
bar graph represent one piece of data).  Students need to be introduced to the concept of using a many-
to-one correspondence or scale when they are creating graphs to display large amounts of data. In 
grade four, students should begin to make decisions about what symbol to use and what that symbol 
should represent. These decisions are based on the data being used. 
 
Students need to be given many opportunities to explore what scale is most appropriate for their set of 
data.  For example, if they want to display a graph to show their marble collection and they have 36 blue, 
28 red, and 42 clear, students may decide to draw symbols to each represent 5 marbles or create a scale 
in a bar graph that increases by 2. If the numbers were all less than 20, it is usually more appropriate to 
use a one-to-one correspondence. However, if the numbers were much larger, students may find it better 
to use 10 as the scale. Students should discuss their data displays and be able to explain why they chose 
their scale.  It is important for students to ensure that the scale in their data displays is consistent. For 
example, if they are creating a bar graph that has a scale of two, all of the numbers need to increase by 2 
(2, 4, 6, 8, 10, 12 … and not 2, 4, 6, 7, 8, 9, 10, 12…). Depending on the data and the scale that is 
selected, it may become necessary to create partial symbols and bars that fall between numbers. 
 
As students compare their own graphs and those from other sources, they should examine how the 
graphs are similar and different.  Students should discuss why they think the interval or correspondence 
was chosen and what other scales may have also been used. 
 
Deciding on what scale to use requires students to apply their knowledge of multiplication and therefore, it 
is very helpful for students to have a good knowledge of these facts. 
 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 7, Lesson 1, pp. 254-257 
 Unit 7, Lesson 2, pp. 258-261 
 Unit 7, Lesson 3, pp. 262-265 
 Unit 7, Unit Problem, pp. 274, 275 

 
 
 

SCO: SP1: Demonstrate an understanding of many-to-one correspondence. 
[C, R, T, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization  [R] Reasoning                        and Estimation 
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 
 
 

 Compare graphs in which different intervals or correspondences are used and explain why the 
interval or correspondence was used. 

 Compare graphs in which the same data has been displayed using one-to-one and many-to-one 
correspondences, and explain how they are the same and different. 

 Explain why many-to-one correspondence is sometimes used rather than one-to-one 
correspondence. 

 Find examples of graphs in which many-to-one correspondence is used in print and electronic 
media, such as newspapers, magazines and the Internet, and describe the correspondence used.

 
 
 
 
 
 

SCO: SP1: Demonstrate an understanding of many-to-one correspondence. 
[C, R, T, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Allow students to decide on the scale for their data displays, but ensure that they can justify their 
choice. 

 Have students work with a variety of sets of data, so they will have experiences creating different 
scales. 

 Use data display software or websites for students to quickly compare graphs that have different 
scales.   

 
Suggested Activities 
 

 Have the student redraw a pictograph so that each symbol represents 4, instead of 2. Ask the 
student which graph he/she prefers and to give reasons for the choice. Ask if there is another way 
to display the data which might be clearer. 

 Provide data for a bar graph: such as Favourite Sports (hockey 36, baseball 22, basketball 30, 
volleyball 16). Have the student select a scale. 

 Ask the students to determine the scale for a bar graph to display the number of students 
traveling on each different school bus in the morning. Each step along a bar is to represent more 
than one student. 

 Have students explore other applications of many-to-one correspondence, such as the use of 
scale in mapping. 

 
 

SCO: SP1: Demonstrate an understanding of many-to-one correspondence. 
[C, R, T, V] 
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Assessment Strategies 
 

 Ask why a symbol in a pictograph usually represents more than 1. 
 Provide students with two graphs: one that displays one-to-one correspondence and the other 

displays many-to-one correspondence. Explain the similarities and differences. 
 Provide students with a set of data and have them create a scale for it. Ask the student to support 

their choice. 
 Ask the student for an example of when it would be appropriate to use a one-to-one 

correspondence using a real-life context.  
 Ask the student for an example of when it would be more appropriate to use a many-to-one 

correspondence using a real-life context. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SCO: SP1: Demonstrate an understanding of many-to-one correspondence. 
[C, R, T, V] 
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Scope and Sequence 
 

Grade Three Grade Four Grade Five 
SP1 Collect first-hand data and 
organize it using: tally marks; 
line plots; charts; lists to answer 
questions. 
SP2 Construct, label and 
interpret bar graphs to solve 
problems. 

SP2 Construct and interpret 
pictographs and bar graphs 
involving many-to-one          
correspondence to draw 
conclusions. 
 
 

SP2 Construct and interpret 
double bar graphs to draw 
conclusions. 

 
Elaboration  
 
Statistical literacy is a life skill that effective citizens use to read, question, and interpret data in our world. 
In elementary school, students are expected to develop an understanding of that graphs tell us about 
information and that different types of representations tell different things about the data. Whether data is 
presented in graphical form or in numeric form, students learn to pose and answer questions about the 
information. The value of having students actually construct their own graphs is not so much that they 
learn the techniques but that they are personally invested in the data and that they learn how a graph 
conveys information (Van de Walle and Lovin 2006, p. 329).   
 
Bar graphs use the lengths or heights of bars to represent quantities; whereas, pictographs use 
pictures or symbols to display data.  Students extend their understanding of constructing graphs and 
interpreting data from previous grades by exploring vertical and horizontal displays that require a many-
to-one correspondence.  When creating pictographs and bar graphs, it is important for their displays 
to include a title, labelled categories (including units if needed),labelled axes, an appropriate scale, 
correctly plotted data and a legend or key (when applicable).  When creating graphs, it is helpful for 
students to use grid paper and to become comfortable using a ruler to aid in drawing a straight line.   
 
Once students have constructed a graph, it is important for students to have an opportunity to make 
observations and interpret the data. They should also have experiences discussing other graphs that they 
can find, such as in newspapers and magazines, and on television and the Internet. Questioning should 
be ongoing whenever students use graphs to encourage students to interpret the data presented and to 
draw inferences.  It is important to ask questions that go beyond simplistic reading of a graph.  Both literal 
questions and inferential questions should be posed.  For example: 

- What can you tell about …..by looking at this graph? 
- Why do you think the creator chose this scale / legend? 
- How many more/less than …..? 
- Based on the information presented in the graph, what other conclusions can you make? 
- Why do you think…..? 

 
This specific curriculum outcome is addressed in Math Makes Sense 4 in the following units: 

 Unit 7, Lesson 1, pp. 254-257 
 Unit 7, Lesson 2, pp. 258-261 
 Unit 7, Lesson 3, pp. 262-265 
 Unit 7, Lesson 4, pp. 266-269 
 Unit 7, Unit Problem, p. 274, 275 

SCO: SP2: Construct and interpret pictographs and bar graphs involving many-to-one       
correspondence to draw conclusions. 
[C, PS, R, V] 

[C] Communication         [PS] Problem Solving   [CN] Connections           [ME] Mental Math  
[T] Technology              [V] Visualization [R] Reasoning                       and Estimation
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Achievement Indicators 
 
Students who have achieved this outcome(s) should be able to: 

 
 Identify an interval and correspondence for displaying a given set of data in a graph and justify 

the choice. 
 Create and label (with categories, title and legend) a pictograph to display a given set of data 

using many-to-one correspondence, and justify the choice of correspondence used. 
 Create and label (with axes and title) a bar graph to display a given set of data using many-to-one 

correspondence, and justify the choice of interval used. 
 Answer a given question using a given graph in which data is displayed using many-to-one 

correspondence. 
 

 
 

Taken from Math Makes Sense 4, p. 266. 

 
 
 
 

SCO: SP2: Construct and interpret pictographs and bar graphs involving many-to-one       
correspondence to draw conclusions. 
[C, PS, R, V] 
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Instructional Strategies  
 
Consider the following strategies when planning lessons: 
 

 Provide experiences to ensure that when creating bar graphs and pictographs, student have an 
understanding of the importance of a common base line and many-to-one matching of objects in 
the various categories. 

 Use pictographs based on a many-to-one correspondence (i.e., a picture represents a group of 
items). 

 Have students interpret and create various bar graphs and pictographs that run horizontally and 
vertically. 

 Create graphs primarily in the context of other investigations, rather than as an isolated activity to 
achieve the curriculum outcome. 

 
Suggested Activities 
 

 Suggest that students create a graph that shows the most popular authors, movies, types of food, 
etc. of class members. Have some students create a bar graph that shows the results of data in 
scale of 2 and other groups can use a scale of 3, 4, and 5. Have students explain which graph 
displays the most appropriate use of the data.  

 Show a graph like the one below. Discuss that each circle represents 5 elastic bands.   Ask 
questions, such as: “What is the favourite colour of elastic bands?  How many more blue bands 
than yellow bands? How many elastic bands were counted?  If you wanted to sell elastic bands, 
which colours would you choose to sell and why?” Order the elastic bands from most plentiful to 
least plentiful.   

 
 

Taken from Math Makes Sense 4, Unit 7 Test Sample Solutions  
 
 Have students discuss what kinds of information they can get from reading pre-made bar graphs 

and pictographs that display the use of many-to-one correspondence. 
 
 
 
 
 

SCO: SP2: Construct and interpret pictographs and bar graphs involving many-to-one       
correspondence to draw conclusions. 
[C, PS, R, V] 
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Assessment Strategies 
 
 Was this graph created correctly?  If not, what is missing?  What questions might be answered by 

interpreting this graph? 
 

Favourite Type of Television Programs

0

5

10

15

20

25

30

35

40

45

comedy news talk shows cartoons

 
 
 
 Create and correctly label a pictograph and bar graph using the table below about Favourite Movies 

using many-to-one correspondence, and justify the choice of correspondence used. 

   
                                                                                                                                                                            

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Adventure 9 
Comedy 8 
Drama 5 
Science Fiction 10 

SCO: SP2: Construct and interpret pictographs and bar graphs involving many-to-one       
correspondence to draw conclusions. 
[C, PS, R, V] 
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MENTAL MATH 
 
 

Fact Learning 
Mental Computation 

Estimation 
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Mental Math in the Elementary Mathematics Curriculum 
 
Mental math in this guide refers to fact learning, mental computation, and computational estimation. The 
Prince Edward Island Mathematics Curriculum supports the acquisition of these skills through the 
development of thinking strategies across grade levels. 
 

 
Mental math refers to fact learning, mental computation, and 

computational estimation. The Prince Edward Island Mathematics 
curriculum supports the acquisition of these skills through the 
development of thinking strategies across grade levels. 
 
 

 
Pre-Operational Skills 
 
Many children begin school with a limited understanding of number and number relationships. 
Counting skills, which are essential for ordering and comparing numbers, are an important component 
in the development of number sense. Counting on, counting back, concepts of more and less, and the 
ability to recognize patterned sets, all mark advances in children’s development of number ideas. 
 
     

 
Basic facts are mathematical operations for which some 
students may not be conceptually prepared. 
 

 
 
Basic facts are mathematical operations for which some students may not be conceptually prepared. 
As a minimum, the following skills should be in place before children are expected to acquire basic 
facts. 

 
 
• Students can immediately name the number that comes after a given number from 0-9, or 

before a given number from 2-10. 
• When shown a familiar arrangement of dots ≤ 10 on ten frames, dice, or dot cards, students can 

quickly identify the number without counting.  

• For numbers ≤ 10 students can quickly name the number that is one-more, one-less; two-more, 
two-less. (The concept of less tends to be more problematic for children and is related to 
strategies for the subtraction facts.)  

 

 
Fact learning is a mental exercise with an oral and/or 
visual prompt; the focus is oral, rather than paper-and 
pencil; drills should be short with immediate feedback 
over an extended period of time. 
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Curriculum Outcomes Thinking Strategies 
Grade 1 
N1-   Say the number sequence, 1 to 100 by: 
• 1s forward between any two given numbers 
• 2s to 20, forward starting at 0 
• 5s and 10s to 100, forward starting at 0 
N2- Recognize, at a glance, and name familiar arrangements of 1 
to 10 objects or dots (subitize).  
N3- Demonstrate an understanding of counting by: 
• indicating that the last number said identifies “how many” 
• showing that any set has only one count 
• using the counting on strategy 
• using parts or equal groups to count sets 
N5- Compare sets containing up to 20 elements to solve problems 
using: 
• referents 
• one-to-one correspondence 
N6- Estimate quantities to 20 by using referents. 
N8- Identify the number, up to 20, that is one more, two more, one 
less and two less than a given number. 
N9- Demonstrate an understanding of addition of numbers with 
answers to 20 and their corresponding subtraction facts, 
concretely, pictorially and symbolically by: 
• using familiar and mathematical language to describe additive 
and subtractive actions from their experience 
• creating and solving problems in context that involve 
addition and subtraction 
• modeling addition and subtraction using a variety of concrete 
and visual representations, and recording the process symbolically.
N10- Describe and use mental mathematics strategies 
(memorization not intended), such as: 
• counting on and counting back 
• making 10 
• doubles 
• using addition to subtract 
to determine the basic addition facts to 18 and related 
subtraction facts 

 
Pre-Operation 
• Patterned Set Recognition 
• Part-Part-Whole 

Relationships 
• Counting On and Back 
• Next Number 
• Ten-Frame Visualization for 

Numbers 1-10 
• One More / One Less, Two 

More/Two Less 
Relationships 

 
 
 
Addition Facts With Answers 
to 20 
• Doubles 
• Plus 1 Facts 
• Plus 2 Facts 
• Plus 3 Facts 
 
Corresponding Subtraction 
Facts 
• Think-Addition 
• Ten Frame Visualization 
• Counting Back 
 
Adding  10 to a Number 
 

Grade 2 
N1-   Say the number sequence, 0 to 100 by: 
• 2s, 5s and 10s, forward and backward, using starting points 
that are multiples of 2, 5 and 10 respectively 
• 10s using starting points 1 to 9 
• 2s starting from 1. 
N6- Estimate quantities to 100 using referents. 
N9- Demonstrate an understanding of addition (limited to 
1 and 2-digit numerals) with answers to 100 and the corresponding 
subtraction by: 
• using personal strategies for adding and subtracting with and 
without the support of manipulatives 
• creating and solving problems that involve addition and 
subtraction 
• explaining that the order in which numbers are added does not 
affect the sum 

Addition Facts With Answers to
20 
• Near Doubles 
• 2-Aparts 
• Plus zero 
• Make 10 
 
Corresponding Subtraction 
Facts 
• Up Through 10 
• Back Down Through 10 
 
Addition Facts Extended to 
Numbers in the 10s 

…continued
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Curriculum Outcomes Thinking Strategies 
• explaining that the order in which numbers are subtracted may 
affect the difference. 
N10- Apply mental mathematics strategies, such as: 
• using doubles 
• making 10 
• one more, one less 
• two more, two less 
• building on a known double 
• addition for subtraction 
to determine basic addition facts to 18 and related subtraction 
facts. 

Front-End  Addition Finding  

Compatibles Compensation 

Rounding in Addition and 
Subtraction (5 or 50 not involved 
in rounding process until grade 4) 

Grade 3 
N1- Say the number sequence forward and backward from 0 to 
1 000 by: 
• 5s, 10s or 100s using any starting point 
• 3s using starting points that are multiples of 3 
• 4s using starting points that are multiples of 4 
• 25s using starting points that are multiples of 25. 
N4- Estimate quantities less that 1 000 using referents. 
N6- Describe and apply mental mathematics strategies for adding 
two 2-digit numerals, such as: 
• adding from the left to right 
• taking one addend to the nearest multiple of ten and then 
compensating 
• using doubles 
N7-   Describe and apply mental mathematics strategies for 
subtracting two 2-digit numerals, such as: 
• taking the subtrahend to the nearest multiple of ten and 
then compensating 
• thinking of addition 
• using doubles 
N8- Apply estimation strategies to predict sums and differences 
of two 2-digit numerals in a problem solving context. 
N9-  Demonstrate an understanding of addition and subtraction 
of numbers with answers to 1 000 (limited to 
1, 2 and 3-digit numerals) by: 
• using personal strategies for adding and subtracting with 
and without the support of manipulatives 
• creating and solving problems in contexts that involve 
addition and subtraction of numbers concretely, pictorially and 
symbolically. 
N10- Apply mental mathematics strategies and number 
properties, such as: 
• using doubles 
• making 10 
• using the commutative property 
• using the property of zero 
• thinking addition for subtraction to recall basic addition facts to 
18 & related subtraction facts. 
 
 

…continued

 
Multiplication Facts 
• x 2 Facts 
• Fives 
• Ones 
• Tricky Zeros 
• Fours 
• Threes 
 
 
 
 
Break Up and Bridge 
 
 
 
 
Front-End  Estimation for 
Addition and Subtraction 
 
 
 
 
Adjusted Front-End 
 
 
 
 
Estimation for Addition and 
Subtraction 
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Curriculum Outcomes Thinking Strategies 
N11-  Demonstrate an understanding of multiplication to 
products of 36 with single digit factors by: 
 representing and explaining multiplication using equal 

grouping and arrays 
 creating and solving problems in context that involve 

multiplication 
 modeling multiplication using concrete and visual 

representation, and recording the process symbolically 
 relating multiplication to repeated addition 
 relating multiplication to division. 
N12-  Demonstrate an understanding of division by: 
 representing and explaining division using equal sharing and 

equal grouping 
 creating and solving problems in context that involve equal 

sharing and equal grouping 
 modeling equal sharing and equal grouping using concrete 

and visual representations, and recording the process 
symbolically 

 relating division to repeated subtraction 
relating division to multiplication (limited to division related to 
multiplication facts up to products of 36 with single digit factors). 

 

Grade 4 
N3 - Demonstrate an understanding of addition of numbers with 
answers to 10 000 and their corresponding subtractions (limited to 3 
and 4-digit numerals) by: 
• using personal strategies for adding and subtracting 
• estimating sums and differences 
• solving problems involving addition and subtraction. 
N5- Describe and apply mental mathematics strategies, such as: 
• skip counting from a known fact 
• using doubling or halving 
• using doubling/halving, adding/subtracting one more  group 
• using patterns in the 9s facts to determine basic multiplication 
facts to 9x9 and related division facts. 
N6- Demonstrate an understanding of multiplication (2- or 
3-digit by 1-digit) to solve problems by: 
• using personal strategies for multiplication with and without 
concrete materials 
• using arrays to represent multiplication 
• connecting concrete representations to symbolic 
representations 
• estimating products. 
N7- Demonstrate an understanding of division (1-digit divisor and 
up to 2-digit dividend) to solve problems by: 
• using personal strategies for dividing with and without 
concrete materials 
• estimating quotients 
• relating division to multiplication. 
N11- Demonstrate an understanding of addition and 
subtraction of decimals (limited to hundredths) by: 
• using compatible numbers 
• estimating sums and differences 
• using mental math strategies to solve problems.

 
Make 10s, 100s, 1 000s for 
Addition 
 
Subtraction Facts Extended to 
Numbers in the 10s, 100s, and 
1000s 
 
Compensation (new for 
subtraction) 
 
Break Up and Bridge (new for 
subtraction) 
 
Multiplication Facts to 9 x 9 
•    Doubles / x 2 Facts 
•    Fives / Clock Facts 
•    Ones 
•    Tricky Zeros 
•    Fours 
•    Threes 
•    Nifty Nines 
•    Last Six Facts 
 
Multiply by 10 and 100 using a 
place-value-change strategy 
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Mental mathematics must be a consistent part of 
instruction in computation from primary through 
the elementary and middle grades. 
 
 
 

Curriculum Outcomes Thinking Strategies 
Grade 5 
N2- Use estimation strategies including: 
• front-end rounding 
• compensation 
• compatible umbers in problem-solving contexts. 
N3- Apply mental mathematics strategies and number 
properties, such as: 
• skip counting from a known fact 
• using doubling or halving 
• using patterns in the 9s facts 
• using repeated doubling or halving 
to determine answers for basic multiplication facts to 81 and related 
division facts. 
N4- Apply mental mathematics strategies for multiplication, such as: 
• annexing then adding zero 
• halving and doubling 
• using the distributive property. 
 

By grade 5, students should possess a variety of strategies to 
compute mentally.  It is important to recognize that these strategies 

develop and improve over the years with regular practice. 

Balancing for a Constant 
Difference 
 
Multiply by 0.1, 0.01, 0.001 
using a place-value-
change strategy 
  
Front-End  Multiplication 
(Distributive Principle) 
 
Compensation in 
Multiplication 
 
Rounding in Multiplication 
 
Divide by 10, 100, 1000 using 
a place-value-change 
strategy 
 
Related Division Facts 
• “Think multiplication” 

Grade 6 
N2-   Solve problems involving large numbers, using 
technology. 
N8- Demonstrate an understanding of multiplication and division of 
decimals (1-digit whole number multipliers and 
1-digit natural number divisors). 

Divide by 0.1, 0.01, 0.001 
using a place-value-
change strategy 
 
Finding  Compatible Factors 
(Associative Property) 
 
Halving and Doubling 
 
Using division facts for 10's, 
100's, 1000's 
 
Partitioning the Dividend 
(Distributive Property) 
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By grade 5, students should possess a variety of strategies 
to compute mentally.  It is important to recognize that 
these strategies develop and improve over the years with 
regular practice. 

Definitions and Connections 
 
Fact learning refers to the acquisition of the 100 number facts relating to the single digits 0-9 in each of 
the four operations. Mastery is defined by a correct response in 3 seconds or less. 

 
Mental computation refers to using strategies to get exact answers by doing most of the calculations 
in one’s head. Depending on the number of steps involved, the process may be assisted by quick jottings 
of sub-steps to support short term memory. 

 
Computational estimation refers to using strategies to get approximate answers by doing 
calculations mentally. 

 
Students develop and use thinking strategies to recall answers to basic facts. These are the foundation 
for the development of other mental calculation strategies. When facts are automatic, students are no 
longer using strategies to retrieve them from memory. 

 
 
Basic facts and mental calculation strategies are the foundations for estimation. Attempts at estimation 
are often thwarted by the lack of knowledge of the related facts and mental math strategies. 
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Rationale 
 
In modern society, the development of mental computation skills needs to be a goal of any 
mathematical program for two important 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 still need to have well developed mental strategies to be alert to the 
reasonableness of answers generated by technology. 

 
 
In modern society, the development of mental computation skills 
needs to be a goal of any mathematics program. 
 
 
 

Besides being the foundation of the development of number and operation sense, fact learning is critical 
to the overall development of mathematics. Mathematics is about patterns and relationships and many 
of these are numerical. Without a command of the basic facts, it is very difficult to detect these patterns 
and relationships. As well, nothing empowers students more with confidence, and a level of 
independence in mathematics, than a command of the number facts. 
 
 

 
...nothing empowers students more with confidence, and a 
level of independence in mathematics, than a command of the 
number facts. 

  
 
 
Teaching Mental Computation Strategies 
 
The development of mental math skills in the classroom should go beyond drill and practice by 
providing exercises that are meaningful in a mathematical sense. All of the strategies presented in this 
guide emphasize learning based on an understanding of the underlying logic of mathematics. 

 

While learning addition, subtraction, multiplication and division facts, for instance, students learn about 
the properties of these operations to facilitate mastery. They apply the commutative property of 
addition and multiplication, for example, when they discover that 3 + 7 is the same as 7 
+ 3 or that 3 x 7 = 7 x 3. Knowing this greatly reduces the number of facts that need to be memorized. 
They use the distributive property when they learn that 12 x 7 is the same as (10 + 2) x 7 = (7 x 10) + 
(2 x 7) which is equal to 70 + 14 = 84. 

 
 

Understanding our base ten system of numeration is key 
to developing computational fluency. At all grades, 
beginning with single digit addition, the special place of 
the number 10 and its multiples is stressed. 
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Understanding our base ten system of numeration is key to developing computational fluency. At all 
grades, beginning with single digit addition, the special place of the number 10 and its multiples is 
stressed.  In addition, students are encouraged to add to make 10 first, and then add beyond the ten. 
Addition of ten and multiples of ten is emphasized, as well as multiplication by 10 and its multiples. 

 

 

Connections between numbers and the relationship between number facts should be used to facilitate 
learning. The more connections that are established, and the greater the understanding, the easier it is 
to master facts. In multiplication, for instance, students learn that they can get to 6 x 7 if they know 5 x 
7, because 6 x 7 is one more group of 7. 
 
Introducing Thinking Strategies to Students 
 
In general, a strategy should be introduced in isolation from other strategies.  A variety of practice 
should then be provided until it is mastered, and then it should be combined with other previously 
learned strategies. Knowing the name of a strategy is not as important as knowing how it works. That 
being said, however, knowing the names of the strategies certainly aids in classroom communication. In 
the mental math guides for each grade, strategies are consistently named; however, in some other 
resources, you may find the same strategy called by a different name. 
 

When introducing a new strategy, use the chalkboard, overhead or LCD projector, to provide students 
with an example of a computation for which the strategy works. Are there any students in the class who 
already have a strategy for doing the computation in their heads? If so, encourage them to explain the 
strategy to the class with your help. If not, you could share the strategy yourself. 
 
 

Explaining the strategy should include anything that will 
help students see its pattern, logic, and simplicity. That 
might be concrete materials, diagrams, charts, or other 
visuals. 

  
 
 

In the initial activities involving a strategy, you should expect to have students do the computation the 
way you modeled it. Later, however, you may find that some students employ their own variation of the 
strategy. If it is logical and efficient for them, so much the better. Your goal is to help students broaden 
their repertoire of thinking strategies and become more flexible thinkers; it is not to prescribe what they 
must use. 

 
 

Your goal is to help students broaden their repertoire of 
thinking strategies and become more flexible thinkers; it is not 
to prescribe what they must use. 
 
 

 
   

You may find that there are some students who have already mastered the simple addition, subtraction, 
multiplication and division facts with single-digit numbers. Once a student has mastered these facts, 
there is no need to learn new strategies for them. In other words, it is not necessary to re-teach a skill 
that has been learned in a different way. 
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On the other hand, most students can benefit from the more difficult problems even if they know how to 
use the written algorithm to solve them. The emphasis here is on mental computation and on 
understanding the place-value logic involved in the algorithms. In other cases, as in multiplication by 5 
(multiply by 10 and divide by 2), the skills involved are useful for numbers of all sizes. 
 
 
Practice and Reinforcement 
      

    
In general, it is the frequency rather than the 
length of practice that fosters retention. Thus 
daily, brief practices of 5-10 minutes are most 
likely to lead to success. 

 

 
In general, it is the frequency rather than the length of practice that fosters retention. Thus daily, brief 
practices of 5-10 minutes are most likely to lead to success. Once a strategy has been taught, it is 
important to reinforce it. The reinforcement or practice exercises should be varied in type, and focus as 
much on the discussion of how students obtained their answers as on the answers themselves. 

 

 

The selection of appropriate exercises for the reinforcement of each strategy is critical. The numbers 
should be ones for which the strategy being practiced most aptly applies and, in addition to lists of 
number expressions, the practice items should often include applications in contexts such as money, 
measurements and data displays. Exercises should be presented with both visual and oral prompts 
and the oral prompts that you give should expose students to a variety of linguistic descriptions for the 
operations. For example, 5 + 4 could be described as: 

 

 

• the sum of 5 and 4 
• 4 added to 5 
• 5 add 4 
• 5 plus 4 
• 4 more than 5 
• 5 and 4 etc. 
 
Response Time 
 
 Basic Facts 
 
In the curriculum guide, fact mastery is described as a correct response in 3 seconds or less and is an 
indication that the student has committed the facts to memory. This 3-second-response goal is a 
guideline for teachers and does not need to be shared with students if it will cause undue anxiety. 
Initially, you would allow students more time than this as they learn to apply new strategies, and reduce 
the time as they become more proficient. 
 

 
This 3-second-response goal is a guideline for 
teachers and does not need to be shared with students 
if it will cause undue anxiety. 
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 Mental Computation Strategies 
  

With other mental computation strategies, you should allow 5 to 10 seconds, depending on the 
complexity of the mental activity required.  Again, in the initial stages, you would allow more time, and 
gradually decrease the wait time until students attain a reasonable time frame.  While doing calculations 
in one’s head is the principal focus of mental computation strategies, sometimes in order to keep track, 
students may need to record some sub-steps in the process.  This is particularly true in computational 
estimation when the numbers may be rounded.  Students may need to record the rounded numbers 
and then do the calculations mentally for these rounded numbers. 
 
In mental math activities it is reasonable for the teacher to present a mental math problem to students, 
ask for a show of hands, and then call on individual students for a response.  In other situations, it may 
be more effective when all students participate simultaneously and the teacher has a way of checking 
everyone’s answers at the same time.  Individual response boards or student dry-erase boards are 
tools which can be used to achieve this goal. 
 
Struggling Students and Differentiated Instruction 
 
 

It is imperative that teachers identify the best way to 
maximize the participation of all students in mental 
math activities. 

 
 

 
 

It is imperative that teachers identify the best way to maximize the participation of all students in mental 
math activities. Undoubtedly there will be some students who experience considerable difficulty with the 
strategies assigned to their grade and who require special consideration.  You may decide to provide 
these students with alternative questions to the ones you are expecting the others to do, perhaps 
involving smaller or more manageable numbers. Alternatively, you may just have the student complete 
fewer questions or provide more time. 
 
 

The more senses you can involve when introducing the 
facts, the greater the likelihood of success for all students, 
but especially for students experiencing difficulty. 

 
 
 
There may be students in the upper grades who do not have command of the basic facts.  For the 
teacher, that may mean going back to strategies at a lower grade level to build success, and accelerating 
them vertically to help students catch up.  For example, if the students are in grade 6 and they don’t yet 
know the addition facts, you can find the strategies for teaching them in the grade 2 mathematics 
curriculum guide in the mental math section.  The students, however, are more intellectually mature, so 
you can immediately apply those same strategies to tens, hundreds, and thousands, and to estimation of 
whole numbers and decimal sums. 
 
The more senses you can involve when introducing the facts, the greater the likelihood of success for all 
students, but especially for students experiencing difficulty. 
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Many of the thinking strategies supported by research and outlined in the curriculum advocate for a 
variety of learning modalities. 
For example: 
 
 Visual (images for the addition doubles; hands on a clock for the “times-five” facts) 

 
 Auditory (silly sayings and rhymes:  “6 times 6 means dirty tricks; so 6 x 6 = 36”) 
 
 Patterns in Number (the product of an even number multiplied by 5 ends in 0 and the tens digit is 

half of the number being multiplied) 
 
 Tacticle (ten frames, base ten blocks) 
 
 Helping Facts (8 x 9 = 72, so 7 x 9 is one less group of 9; 72 – 9 = 63) 
 
Whatever differentiation you make, it should be to facilitate the student’s development in mental 
computation, and this differentiation should be documented and examined periodically to be sure it is still 
necessary. 
 
 
Combined Grade Classrooms 
 
What you do in these situations may vary from one strategy to another.  Sometimes the students may be 
all doing the same strategy, sometimes with the same size or type of number, sometimes with different 
numbers.  For example, in a combined grade 2/3 class, students might be working on the “make ten” 
strategy for addition.  The teacher would ask the grade 2 students questions such as 9 + 6 or 5 + 8, while 
the grade 3 students would be given questions such as 25 + 8 or 39 + 6; the same strategy is applied, but 
at different levels of difficulty. 
 
Other times, you may decide to introduce different strategies at different times on the first day, but 
conduct the reinforcements at the same time on subsequent days using the appropriate exercises for 
each grade level.   
 
It is important to remember that there will be students in the lower grade who can master some, or all, the 
strategies expected for the higher grade, and some students in the higher grade who will benefit from the 
reinforcement of the strategies from the lower grade. 
 
 
Assessment 
 
Your assessment of mental computation 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 practice sessions. You should also 
ask 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 
paper-and-pencil responses are weak. 
 
 

 
Individual interviews can provide you with many insights 
into a student’s thinking, especially in situations where 
paper-and-pencil responses are weak. 
 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 119 

 

Timed Tests of Basic Facts 
 
Some of the former approaches to fact learning were based on stimulus-response; that is, the belief that 
students would automatically give the correct answer if they heard the fact over-and-over again. No 
doubt, many of us learned our facts this way. These approaches often used a whole series of timed tests 
of 50 to 100 items to reach the goal. 
 
 

…the thinking strategy approach prescribed by our 
curriculum is to teach students strategies that can be 
applied to a group of facts with mastery being defined 
as a correct response in 3 seconds or less. 
 
 

 

In contrast, the thinking strategy approach prescribed by our curriculum is to teach students strategies 
that can be applied to a group of facts with mastery being defined as a correct response in 3 seconds or 
less. The traditional timed test would have limited use in assessing this goal. To be sure, if you gave 
your class 50 number facts to be answered in 3 minutes and some students completed all, or most, of 
them correctly, you would expect that these students know their facts. However, if other students only 
completed some of these facts and got many of those correct, you wouldn’t know how long they spent 
on each question and you wouldn’t have the information you need to assess the outcome. You could use 
these sheets in alternative ways, however. 

 

For example: 

• Ask students to quickly circle the facts which they think are “hard” for them and just complete the 
others. This type of self assessment can provide teachers with valuable information about each 
student’s level of confidence and perceived mastery. 

• Ask students to circle and complete only the facts for which a specific strategy would be useful. 
For example, circle and complete all the “double-plus-1" facts. 

• Ask them to circle all the “make ten” facts and draw a box around all “two-apart” facts. This type of 
activity provides students with the important practice in strategy selection and allows the teacher to 
assess whether or not students recognize situations for which a particular strategy works. 

 

Parents and Guardians: 

Partners in Developing Mental Math Skills 

 
Parents and guardians are valuable partners in reinforcing the strategies you are developing in school. 
You should help parents understand the importance of these strategies in the overall development of 
their children’s mathematical thinking, and encourage them to have their children do mental computation 
in natural situations at home and out in the community. Through various forms of communication, you 
should keep parents abreast of the strategies you are teaching and the types of mental computations 
they should expect their children to be able to do. 
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Fact Learning 
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A.  Fact Learning - Addition and Subtraction 
 
•  Reviewing Addition and Subtraction Facts and Fact Learning Strategies 
By grade 4, it is expected that most students will have mastered their addition and subtraction facts. 
Mastering of the addition facts is the expectation in Grade 2. At the beginning of grade 4, it is important to 
ensure that students review the addition facts to 18 and the fact learning strategies.  Nevertheless, there 
may still be some students who do not have command of these important number facts. For the teacher, 
that will mean going back to strategies at a lower grade level to build success, and accelerating them 
vertically to help students catch up. For example, if students don’t yet know the addition facts, you can 
find the strategies for teaching them in the grade 2 Mental Math Guide found in the relevant grade 2 
mathematics curriculum document.  
 
 This knowledge is then applied to 10s, 100s, and 1000s in Grade 3.  If 3 + 4 = 7, then 30 + 40 = 70, 300 
+ 400 = 700, and 3000 + 4000 = 7000.  Note:  The sums of 10s are a little more difficult than the sums of 
100s and 1000s because when the answer is more than ten 10s, students have to translate the number.  
For example, for 70 + 80, 7 tens and 8 tens are 15 tens, or one hundred fifty.   
 
 

 
At the beginning of grade 4, it is important to ensure that students 
review the addition facts to 18 and the fact learning strategies.  
 

 
 
Examples 
The following are the addition fact strategies with examples, and examples of the same facts applied to 
10s, 100, and 1000s: 
a) Doubles Facts: 4 + 4, 40 + 40, 400 + 400, and 4000 + 4000 
b) Plus One Facts: (next number) 5 + 1, 50 + 10, 500 + 100, 5000 + 1000 
c) Plus Two Facts: (2-more-than facts) 7 + 2, 70 + 20, 700 + 200, 7000 + 2000 
d) Plus Three Facts: 6 + 3, 60 + 30, 600 + 300, 6000 + 3000 
e) Near Doubles: (1-apart facts) 3 + 4, 30 + 40, 300 + 400, 3000 + 4000 
f) Plus Zero Facts: (no-change) 8 + 0, 80 + 0, 800 + 0, 8000 + 0 
g) Doubles Plus 2 Facts: (double in-between or 2-apart facts) 5 + 3, 50 + 30, 500 + 300, 5000 + 3000 
h) Make 10 Facts: 9 + 6, 90 + 60, 900 + 600; 8 + 4, 80 + 40, 800 + 400 
I) Make 10 Extended: (with a 7) 7+ 4, 70 + 40, 700 + 400, 7000 + 4000 
 
Practice Items 
 
40 + 40 =    3000 + 2000 =    811 + 0 = 
90 + 90 =    40 + 60 =    70 + 20 = 
50 + 50 =    50 + 30 =    30 + 20 = 
300 + 300 =    700 + 500 =    60 + 20 = 
7000 + 7000 =    100 + 300 =     800 + 200 = 
2000 + 2000 =    0 + 47 =    100 + 200 = 
70 + 80 =    376 + 0 =    4000 + 2000 = 
50 + 60 =    5678 + 0 =    7000 + 8000 = 
0 + 9098 =    600 + 300 =    7183 + 0 = 
 
Add Your Own Practice Items 
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B.   Fact Learning – Subtraction 
 
 Reviewing Subtraction Facts and Fact Learning Strategies 
At the beginning of Grade 4, it is important to ensure that students review the subtraction facts to 18 and 
the related fact learning strategies.  All subtraction facts can be completed using a “think addition” 
strategy, especially by students who know their addition facts very well.  In addition, there are other 
thinking strategies that will help students master the subtraction facts. 
 
 

  
 All subtraction facts can be completed using a “think addition” strategy, 
especially by students who know their addition facts very well. 

 
 
 
 
 Up Through 10 
This strategy involves counting the difference between the two numbers by starting with the smaller 
number, keeping track of the distance to ten, and then adding this amount to the rest of the distance to 
the greater number. 

 
Examples 

a) For 12 – 7, think, “Starting at 7, it’s 3 to get to 10 and then 2 more to get to 12, so that’s 5 
altogether”. 
 

b) For 16 – 9, think, “It’s 1 from 9 to get to 10, and then 6 more to 16, so that’s 7 altogether”. 
 

 Back Down Through 10 
With this strategy, you start with the larger number and subtract part of the subtrahend to get to 10, and 
then subtract the rest of the subtrahend. 
 
Examples 

a) For 15 – 8, think, “15 subtract 5 (one part of the 8) gets me to 10, and then 3 more (the rest of the 
8) takes me to 7”. 
 

b) For 13 - 4, think, “13 subtract 3 is 10, and then 1 more takes me to 9”. 
 
C.  Fact Learning – Multiplication 
 
 Multiplication Fact Learning Strategies 
The concept of multiplication and its relationship to division is introduced in grade 3 for products to 36 
with single digit factors and related division facts.  It is not intended that students automatically recall the 
basic multiplication facts in grade 3, though many students will have mastered some by the end of this 
primary year.  In grade 4, students are expected to develop their understanding of fact strategies for 
multiplication facts to 9 x 9 and the related division facts.  Many students will have mastered the 
multiplication facts with products to 81 by the end of grade 4, but the expectation is that students will have 
mastered the multiplication facts with products to 81 by the end of the grade 5 year.   
 
In our provincial math curriculum we want students to be directly taught specific strategies that will help 
them learn their facts.  With a strategy approach to fact mastery, the 100 multiplication facts are clustered 
and taught according to similarities that certain strategies work for.  During grade 4, students will then 
apply these strategies to the related division facts and work toward mastery.  
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Teachers must help students become familiar with flexible ways to think about and work with numbers so 
that products (or quotients) can be determined. Thinking strategies should be introduced, practiced, and 
reinforced on a regular basis in the classroom throughout the school year.  As students work with these 
strategies throughout grades 4 and 5, the goal is for automaticity by the end of grade 5.  Automaticity / 
recall of basic facts is the ability to answer within three seconds.   
 
For aid students in their mastery of their basic facts, following are the thinking strategies used for 
multiplication facts to 9 x 9 and their related division facts.  An understanding of the commutative or 
“turnaround” property in multiplication greatly reduces the number of facts to be mastered. 
 
    

The goal is for automaticity by the end of grade 5.  Automaticity / recall 
of basic facts is the ability to answer within three seconds.  The 
expectation is that multiplication facts (to 9 x 9) and related division 
facts will be mastered by the end of grade 5.   

 
 
 x2 Facts (with turnarounds): 2x2, 2x3, 2x4, 2x5, 2x6, 2x7, 2x8, 2x9 
These are directly related to the addition doubles and teachers need to make this connection clear. For 
example, 3 + 3 is double 3 (6); 3 x 2 and 2 x 3 are also double 3. 
 
 Nifty Nines (with turnarounds): 6x9, 7x9, 8x9, 9x9 
There are two patterns in the nine-times table that students should discover: 
 
1.  When you multiply a number by 9, the digit in the tens place in the product is one less than the 

number being multiplied. For example in 6 x 9, the digit in the tens place of the product will be 5. 
 
2.  The two digits in the product must add up to 9. So in this example, the number that goes with 5 to 

make nine is 4. The answer, then, is 54. Some students might also figure out their 9-times facts 
by multiplying first by 10, and then subtracting. For example, for 7 x 9 or 9 x 7, you could think “7 
tens is 70, so 7 nines is 70 -7, or 63. 

 
 Fives Facts (with turnarounds): 5x3, 5x4, 5x5, 5x6, 5x7 

 
 
It is easy to make the connection to the multiplication 
 facts involving 5s using an analog clock.  
 
 

For example, if the minute hand is on the 6 and students know that means 30 minutes after the hour, then 
the connection to 6 × 5 = 30 can be made. This is why you may see the Five Facts referred to as the 
“clock facts.” This would be the best strategy for students who know how to tell time on an analog clock, a 
specific curriculum outcome from the grade 4 mathematics curriculum. 
 
You should also introduce the two patterns that result when numbers are multiplied by 5: 
 
1. For even numbers multiplied by 5, the answer always ends in zero, and the digit in the tens place  
 is half the other number. So, for 8 x 5, the product ends in 0 and half of 8 is 4.   

Therefore, 5 x 8 = 40. 
 

2. For odd numbers multiplied by 5, the product always ends in 5, and the digit in the tens place is  
half of the number that comes before the other number. So, for 5 x 9, the product ends in 5 and 
half of the number that comes before 9 (8) is 4. 
Therefore, 5 x 9 = 45.   
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 Ones Facts (with turnarounds): 1x1, 1x2, 1x3, 1x4, 1x5, 1x6, 1x7, 1x8, 1x9 
While the ones facts are the “no change” facts, it is important that students understand why there is no 
change. Many students get these facts confused with the addition facts involving 1. For example 6 × 1 
means six groups of 1 or 1 + 1 + 1 + 1 + 1 + 1 and 1 × 6 means one group of 6. It is important to avoid 
teaching arbitrary rules such as “any number multiplied by one is that number”. Students will develop 
understanding of this rule on their own given opportunities to develop their thinking. 

 
The more senses you can involve when introducing the facts, the greater the 
likelihood of success, especially for students experiencing difficulty. Many of 
the thinking strategies supported by research and outlined in the curriculum 
advocate for a variety of learning modalities. 
 
 

 The Tricky Zeros Facts 
As with the ones facts, students need to understand why these facts all result in zero because they are 
easily confused with the addition facts involving zero.  Teachers must help students understand the 
meaning of the number sentence. 

 
For example: 6 × 0 means “six 0’s or “six sets of nothing.” This could be shown by drawing six boxes with 
nothing in each box. 0 × 6 means “zero sets of 6.” Ask students to use counters or blocks to build two 
sets of 6, then 1 set of 6 and finally zero sets of 6 where they don’t use any counters or blocks. They will 
quickly realize why zero is the product. Similar to the previous strategy for teaching the ones facts, it is 
important not to teach a rule such as “any number multiplied by zero is zero”. Students will come to this 
rule on their own, given opportunities to develop understanding. 
 
 Threes Facts (with turnarounds): 3x3, 3x4, 3x6, 3x7, 3x8, 3x9 
The strategy here is for students to think “times 2, plus another group”. So for 7 x 3 or 3 x 7, the student 
should think “7 times 2 is 14, plus 7 more is 21." 
 
 Fours Facts (with turnarounds): 4x4, 4x6, 4x7, 4x8, 4x9 
One strategy that works for any number multiplied by 4 is “double-double”. For example, for 6 x 4, you 
would double the 6 (12) and then double again (24). Another strategy that works any time one (or both) of 
the factors is even, is to divide the even number in half, then multiply, and then double your answer. So, 
for 7 x 4, you could multiply 7 x 2 (14) and then double that to get 28. For 16 x 9, think 8 x 9 (72) and 72 + 
72 = 70 + 70 (140) plus 4 = 144. 
 
 The Last Six Facts 
 

After students have worked on the previous seven strategies for 
learning the multiplication facts, there are only six facts left to be 
learned.   

 
 
After students have worked on the above seven strategies for learning the multiplication facts, there are 
only six facts left to be learned and their turnarounds: 6 × 6; 6 × 7; 6 × 8; 7 × 7; 7 × 8 and 8 × 8. At this 
point, the students themselves can probably suggest strategies that will help with quick recall of these 
facts. You should put each fact before them and ask for their suggestions. 
 

Multiplication and division have an inverse relationship.  
Division names a missing factor relative to the known factor and 
product.   

 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 126 

 

Multiplication Facts To 9 x 9 With Related Division Facts 
(Clustered by Thinking Strategy and in Sequence) 

 
 
 
Facts With 2 
(Addition Doubles) 
2 x 1     1 x 2 
2 x 2 
2 x 3     3 x 2 
2 x 4     4 x 2 
2 x 5     5 x 2 
2 x 6     6 x 2 
2 x 7     7 x 2 
2 x 8     8 x 2 
2 x 9     9 x 2 
 
Facts With 10 
(Not officially a “basic fact”, but 
included here since our number 
system is base-ten. Students can 
think about the pattern here.) 
10 x 1     1 x 10 
10 x 2     2 x 10 
10 x 3     3 x 10 
10 x 4     4 x 10 
10 x 5     5 x 10 
10 x 6     6 x 10 
10 x 7     7 x 10 
10 x 8     8 x 10 
10 x 9     9 x 10 
10 x 10 
 
Facts With 5 
(Clock Facts) 
5 x 1     1 x 5 
5 x 2     2 x 5 
5 x 3     3 x 5 
5 x 4     4 x 5 
5 x 5 
5 x 6     6 x 5 
5 x 7     7 x 5 
5 x 8     8 x 5 
5 x 9     9 x 5 
 
 
  

 
Facts with 9 
(Patterns) 
9 x 1     1 x 9 
9 x 2     2 x 9 
9 x 3     3 x 9 
9 x 4     4 x 9 
9 x 5     5 x 9 
9 x 6     6 x 9 
9 x 7     7 x 9 
9 x 8     8 x 9 
9 x 9 
 
Facts With 1 
(No-Change Facts) 
1 x 1 
1 x 2     2 x 1 
1 x 3     3 x 1 
1 x 4     4 x 1 
1 x 5     5 x 1 
1 x 6     6 x 1 
1 x 7     7 x 1 
1 x 8     8 x 1 
1 x 9     9 x 1 
 
Facts With 0 
(Facts with 0 have products of 0) 
0 x 0  
0 x 1     1 x 0 
0 x 2     2 x 0 
0 x 3     3 x 0 
0 x 4     4 x 0 
0 x 5     5 x 0 
0 x 6     6 x 0 
0 x 7     7 x 0 
0 x 8     8 x 0 
0 x 9     9 x 0 
 

 
Square Facts 
(These facts, and others like 
them, form square arrays.) 
1 x 1 
2 x 2 
3 x 3 
4 x 4 
5 x 5 
6 x 6 
7 x 7 
8 x 8 
9 x 9 
 
Facts With 4 
(Double-Double) 
4 x 1     1 x 4 
4 x 2     2 x 4 
4 x 3     3 x 4 
4 x 4 
4 x 5     5 x 4 
4 x 6     6 x 4 
4 x 7     7 x 4 
4 x 8     8 x 4 
4 x 9     9 x 4 
 
Facts With 3 
(Double + 1 more set) 
3 x 6     6 x 3 
3 x 7     7 x 3 
3 x 8     8 x 3 
3 x 9     9 x 3 
 
Last 6 Facts 
6 x 7     7 x 6 
6 x 8     8 x 6 
7 x 8     8 x 7 

 
 

After students have mastered each cluster of multiplication facts, it is 
appropriate to have them learn the corresponding division facts.  One 
strategy for learning the division facts is “think multiplication”. 
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Related Division Facts 
(Clustered by Thinking Strategy and in Sequence) 

 
 
 
Facts With 2 
(Addition Doubles) 
 2 ÷ 1      2 ÷ 2 
 4 ÷ 2 
 6 ÷ 3      6 ÷ 2 
 8 ÷ 4      8 ÷ 2 
10 ÷ 5   10 ÷ 2 
12 ÷ 6   12 ÷ 2 
14 ÷ 7   14 ÷ 2 
16 ÷ 8   16 ÷ 2 
18 ÷ 9   18 ÷ 2 
 
Facts With 10 
(Not officially a “basic fact”, but 
included here since our number 
system is base-ten. Students can 
think about the pattern here.) 
10 ÷ 10    10 ÷ 1 
20 ÷ 10    20 ÷ 2 
30 ÷ 10    30 ÷ 3 
40 ÷ 10    40 ÷ 4 
50 ÷ 10    50 ÷ 5 
60 ÷ 10    60 ÷ 6 
70 ÷ 10    70 ÷ 7 
80 ÷ 10    80 ÷ 8 
90 ÷ 10    90 ÷ 9 
100 ÷ 10 
 
Facts With 5 
(Clock Facts) 
 5 ÷ 1     5 ÷ 5 
10 ÷ 2    10 ÷ 5 
15 ÷ 3    15 ÷ 5 
20 ÷ 4    20 ÷ 5 
25 ÷ 5 
30 ÷ 6    30 ÷ 5 
35 ÷ 7    35 ÷ 5 
40 ÷ 8    40 ÷ 5 
45 ÷ 9    45 ÷ 5 
  

 
Facts with 9 
(Patterns) 
 9 ÷ 1       9 ÷ 9 
18 ÷ 2   18 ÷ 9 
27 ÷ 3    27 ÷ 9 
36 ÷ 4    36 ÷ 9 
45 ÷ 5    45 ÷ 9 
54 ÷ 6    54 ÷ 9 
63 ÷ 7    63 ÷ 9 
72 ÷ 8    72 ÷ 9 
81 ÷ 9 
 
Facts With 1 
(no change facts) 
1 ÷ 1 
2 ÷ 2     2 ÷ 1 
3 ÷ 3     3 ÷ 1 
4 ÷ 4     4 ÷ 1 
5 ÷ 5     5 ÷ 1 
6 ÷ 6     6 ÷ 1 
7 ÷ 7     7 ÷ 1 
8 ÷ 8     8 ÷ 1 
9 ÷ 9     9 ÷ 1 
 
Facts With 0 
(Facts with zero have 
products of zero) 
 
0 ÷ 0 
0 ÷ 1     1 ÷ 0 
0 ÷ 2     2 ÷ 0 
0 ÷ 3     3 ÷ 0 
0 ÷ 4     4 ÷ 0 
0 ÷ 5     5 ÷ 0 
0 ÷ 6     6 ÷ 0 
0 ÷ 7     7 ÷ 0 
0 ÷ 8     8 ÷ 0 
0 ÷ 9     9 ÷ 0 

 

 
Square Facts 
(These facts, and others like 
them, form square arrays.) 
 9 ÷ 3 
16 ÷ 4 
36 ÷ 6 
49 ÷ 7 
64 ÷ 8 
 
Facts With 4 
(Double-Double) 
 8 ÷ 2      8 ÷ 4 
12 ÷ 3    12 ÷ 4 
16 ÷ 4 
20 ÷ 5     20 ÷ 4 
24 ÷ 6     24 ÷ 4 
28 ÷ 7     28 ÷ 4 
32 ÷ 8     32 ÷ 4 
36 ÷ 9     36 ÷ 4 
 
Times-3 Facts 
(Double-plus 1 more set) 
18 ÷ 6     18 ÷ 3 
21 ÷ 7      21 ÷ 3 
24 ÷ 8      24 ÷ 3 
 
Last 6 Facts 
42 ÷ 6     42 ÷ 7 
48 ÷ 8     48 ÷ 6 
56 ÷ 7     56 ÷ 8 

 

 
 

Thinking strategies should be introduced, practiced, and reinforced on a 
regular basis in the classroom throughout the school year.  As students 
work with these strategies throughout grades 4 and 5, the goal is for 
automaticity by the end of grade 5.  Automaticity / recall of basic facts is 
the ability to correctly answer within three seconds.   
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D. Mental Computation – Addition 
 
 

Your goal for teaching mental computation should be to show 
students a wide variety of mental methods, provide opportunities 
where each method can be employed, and encourage students to use 
mental methods regularly to improve their skills. 

 
 
 
•  Front-End Addition (Extension) 
This strategy involves adding the highest place values and then adding the sums of the next place 
value(s). Start by modeling the addition of two 2-digit numbers using base ten blocks.  For 24 + 35, you 
would use 2 rods and 4 unit cubes for 24, and 3 rods and 5 unit cubes for 35.  Join these two amounts by 
combining the rods first and then the unit cubes. 
 
Students should also be given the opportunity to model addition in this manner.  In Grade 4, the Front-
End Addition strategy is extended to numbers in the thousands.  
 
Examples 
For 37 + 26, think: “30 and 20 is 50 and 7 and 6 is 13; 50 plus 13 is 63.” 
For 450 + 380, think, “400 and 300 is 700, 50 and 80 is 130; 700 plus 130 is 830.” 
For 3300 + 2800, think, “3000 and 2000 is 5000, 300 and 800 is 1100; 500 plus 1100 is 6100.” 
For 2 070 + 1 080, think, “2000 and 1000 is 3000, 70 and 80 is 150, and 3000 and 150 is 3150.” 
 

 
To become more efficient in performing mental calculations,  
students need to develop a variety of strategies. 

 
 
 
Practice Items 
 
a) Numbers in the 10s 
 
21 + 38 =     34 + 18 =     53 + 29 = 
15 + 66 =     74 + 19 =     65 + 27 = 
 
b) Numbers in the 100s 
 
190 + 430 =    340 + 220 =     470 + 360 =   
670 + 340 =    790 + 240 =    330 + 590 = 
 
c) Numbers in the 1000s (New in Grade 4) 
3500 + 2300 =     5400 + 3400 =     6800 + 2100 = 
2900 + 6000 =     3700 + 3200 =     7500 + 2400 = 
8800 + 1100 =     2700 + 7200 =     6300 + 4400 = 
 
Add your own practice items 
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 Break Up and Bridge (Extension) 
This strategy is similar to front-end addition except that you begin with all of the first number and then add 
on parts of the second number beginning with the largest place value. Again, you should start by 
modeling the addition of two 2-digit numbers using base ten blocks.  For 24 + 35, you would use 2 rods 
and 4 unit cubes for 24, and 3 rods and 5 unit cubes for 35.  Join these two amounts by combining the 2 
rods and 4 unit cubes with just the 3 rods in the second number for a sum of 54. Now add on the 
remaining 5 unit cubes for a total of 59. 
 
Students should also be given the opportunity to model addition in this manner.  In Grade 4, the Break Up 
and Bridge strategy is extended to include numbers in the hundreds. 
 
Examples 
For 45 + 36, think, “45 and 30 (from the 36) is 75, and 75 plus 6 (the rest of the 36) is 81.” 
 
For 537 + 208, think, “537 and 200 is 737, and 737 plus 8 is 745.” 
 
Practice Items 
a)  Numbers in the 10s  
37 + 45 =     72 + 21 =     88 + 16 = 
74 + 42 =     38 + 43 =     59 + 15 = 
 
b)  Numbers in the 100s 
325 + 220 =     301 + 435 =    439 + 250 = 
747 + 150 =     142 + 202 =     370 + 327 = 
506 + 270 =    645 + 110 =    310 + 518 =  
 
Add your own practice items 
 

 
 Finding Compatibles (Extension) 
Compatible numbers are sometimes referred to as friendly numbers or nice numbers in other professional 
resources. This strategy for addition involves looking for pairs of numbers that combine to make a sum 
that will be easy to work with. Some examples of common compatible numbers include 1 and 9; 40 and 
60; 75 and 25 and 300 and 700. 
 

Compatible numbers are sometimes referred to as friendly numbers or 
nice numbers. Some examples of common compatible numbers include 1 
and 9; 40 and 60; 75 and 25 and 300 and 700. 
 
 

 
In grade 3, the focus is on numbers that add up to 10 and 100.  In grade 4, the strategy is extended to 
1000. 

 
Examples 
For 3 + 8 + 7 + 6 + 2, think, “3 and 7 is 10, 8 and 2 is 10, so 10 and 10 and 6 is 26.” 
 
For 25 + 47 + 75, think, “25 and 75 is 100, so 100 and 47 is 147.” 
 
For 400 + 720 + 600, think, “400 and 600 is 1000, so the sum is 1720.” 
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Practice Items 
a)  Numbers in the 1s and 10s 
6 + 9 + 4 + 5 + 1 =     5 + 3 + 5 + 7 + 4 = 
2 + 4 + 3 + 8 + 6 =     9 + 5 + 8 + 1 + 5 = 
4 + 6 + 2 + 3 + 8 =     2 + 7 + 6 + 3 + 8 = 
7 + 1 + 3 + 9 + 5 =     9 + 4 + 6 + 5 + 1 = 
4 + 5 + 6 + 2 + 5 =     30 + 20 + 70 + 80 = 
60 + 30 + 40 =      50 + 15 + 25 + 5 = 
75 + 95 + 25 =      25 + 20 + 75 + 40 = 
 
b) Numbers in the 100s 
300 + 437 + 700 =   310 + 700 + 300 =  25 + 25 + 25 = 
625 + 75 =     290 + 510 =    300 + 437 + 700 = 
800 + 740 + 200 =    900 + 100 + 485 =  350 + 75 + 50 = 
 
Add your own practice items 

 
In the initial activities involving a strategy, you should expect to 
have students do the computation the way you modeled it. Later, 
however, you may find that some students employ their own 
variation of the strategy. If it is logical and efficient for them, so 
much the better. 
 
 

 Compensation (Extension) 
This strategy involves changing one number in a sum to a nearby ten, hundred, carrying out the addition 
using that ten or hundred, and then adjusting the answer to compensate for the original change. Some 
students may have already used this strategy when learning their facts involving 9s in Grade 2; for 
example, for 9 + 7, they may have added 10 + 7 and then subtracted 1. 
 
Students should understand that the reason a number is changed is to make it more compatible and 
easier to work with.  They must also remember to adjust their answer to account for the change that was 
made. 
 
Examples 
For 52 + 39, think,“52 plus 40 is 92, but I added 1 too many to take me to the next 10, so I subtract one 
from my answer to get 91.” 
 
For 345 + 198, think, “345 + 200 is 545, but I added 2 too many; so I subtract 2 from 545 to get 543.” 
 
Practice Items 
a)  Numbers in the 10s  
43 + 9 =    45 + 8 =     65 + 29 = 
56 + 8 =     72 + 9 =     44 + 27 = 
14 + 58 =     21 + 48 =     13 + 68 = 
 
b)  Numbers in the 100s 
371 + 18 =     125 + 49 =     504 + 199 = 
354 + 597 =     826 + 99 =     676 + 197 = 
304 + 399 =     526 + 799 =    103 + 642 =  
 
Add your own practice items 
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 Make 10s, 100s, or 1000s (Extension) 
Make Ten is a thinking strategy introduced in grade 2 for addition facts which have an 8 or a 9 as one of 
the addends. It involves taking part of the other number and adding it to the 8 or 9 to make a 10 and then 
adding on the rest. 
 
For example:  For 8 + 6, you take 2 from the 6 and give it to the 8 to make 10 + 4. Students should 
understand that the purpose of this strategy is to get a 10 which is easy to add.   
 
A common error occurs when students forget that the other addend has changed as well.  This strategy 
should be compared to the compensation strategy. As well, the “make 10” strategy can be extended to 
facts involving 7.  For 7 + 4, think:  7 and 3 (from the 4) is 10, and 10 + 1 (the other part of the 4) is 11. 
 
In grade 3, students would have applied this same strategy to sums involving single-digit numbers added 
to 2-digit numbers as a “make 10s” strategy.  In grade 4, this strategy should be extended to “make 100s” 
and “make 1000s”. 
 
Examples 
For 58 + 6, think, “58 plus 2 (from the 6) is 60, and 60 plus 4 (the other part of 6) is 64.” 
 
For 350 + 59, think, “350 plus 50 is 400, and 400 plus 9 is 409.” 
 
For 7400 + 790, think, “7400 plus 600 is 8000, and 8000 plus 190 is 8190.” 
 

Modelling some examples of the numbers with base-10 blocks, 
combining the blocks physically in the same way that you would 
mentally, will help students understand the logic of the strategy. 

 
 
 
Practice Items 
a) Numbers in the 10s 
17 + 4 =    38 + 5 =    47 + 8 = 
58 + 6 =     5 + 49 =     29 + 3 = 
 
b) Numbers in the 100s 
680 + 78 =     490 + 18 =    780 + 67 = 
170 + 40 =     570 + 41 =     450 + 62 = 
630 + 73 =     560 + 89 =     870 + 57 = 
 
c) Numbers in the 1000s 
2800 + 460 =     5900 + 660 =    6300 + 855 = 
1700 + 870 =     8900 + 230 =     3500 + 590 = 
2200 + 910 =     3600 + 522 =     4700 + 470 = 
 
Add your own practice items 
 
 
    Students should continue to practice mental math strategies.  It 
    is recommended that regular, almost daily, practice be provided. 
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E. Mental Computation – Subtraction 
 
 Using Subtraction Facts for 10s, 100s, and 1000s (New) 
This strategy involves the subtraction of two numbers in the tens, hundreds, or thousands as if they were 
single-digit subtraction facts, and then applying the place value to the answer. 
 
Examples 
For 80 – 30, think, “8 tens subtract 3 tens is 5 tens, or 50.” 
 
For 500 – 200, think, “5 hundreds subtract 2 hundreds is 3 hundreds, or 300.” 
 
For 9000 – 4000, think, “9 thousands subtract 4 thousands is 5 thousands, or 5000.” 
 
    

Situations must be regularly provided to ensure that students 
have sufficient practice with mental math strategies and that they 
use their skills as required. It is recommended that regular, 
maybe daily, practice be provided. 

 
Practice Items 
a) Numbers in the 10s 
90 – 10 =    60 – 30 =   70 – 60 = 
40 – 10 =    30 – 20 =   20 – 10 = 
80 – 30 =    70 – 40 =   70 – 50 = 
 
b) Numbers in the 100s 
700 – 300 =    400 – 100 =   800 – 700 = 
600 – 400 =    200 – 100 =   500 – 300 = 
300 – 200 =    900 – 100 =   800 – 300 = 
 
c) Numbers in the 1000s 
2000 – 1000 =    800 – 5000 =   7000 – 4000 = 
9000 – 1000 =    6000 – 3000 =   4000 – 3000 = 
10 000 – 7000 =   10 000 – 8000 =  12 000 – 6000 = 
 
Add your own practice items 
 

 Back Down Through 10/100 (Extension) 
This strategy extends one of the strategies students learned in grade 3 for fact learning. (See Fact 
Learning – Subtraction in this Mental Math Guide.)  It involves subtracting a part of the subtrahend to get 
to the nearest ten or hundred, and then subtracting the rest of the subtrahend. It was introduced in grade 
3 for subtraction of 2- digit numbers and is now extended to numbers in the 100s in grade 4.  
 
Examples 
For 15 - 8, think, “15 subtract 5 (one part of the 8) is 10, and 10 subtract 3 (the other part of the 8) is 7.” 
 
For 74 - 6, think, “74 subtract 4 (one part of the 6) is 70 and 70 subtract 2 (the other part of the 6) is 68.” 
 
For 530 - 70, think, “530 subtract 30 (one part of the 70) is 500 and 500 subtract 40 (the other part of the 
70) is 460.” 
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Practice Items 
a)  Numbers in the 10s 
15 – 6 =    42 – 7 =    34 – 7 = 
13 – 4 =    61 – 5 =    82 – 6 = 
13 – 6 =    15 – 7 =    14 – 6 = 
74 - 7 =     97 - 8 =     53 - 5 = 
 
b)  Numbers in the 100s 
850 – 70 =    970 – 80 =    810 – 50 = 
420 - 60 =     340 -70 =     630 - 60 = 
540 - 70 =     760 - 70 =     462 - 70 = 
 
Add your own practice items 
 

 Up Through 10/100 (Extension) 
This strategy is an extension of the “Up through 10” strategy that students learned in grade 3 to help 
master the subtraction facts. It can also be thought of as, “counting on to subtract”.   
 
To apply this strategy, you start with the smaller number (the subtrahend) and keep track of the distance 
to the next 10 or 100, and then add this amount to the rest of the distance to the greater number (the 
minuend).  
 
Examples 
For 12 – 9, think, “It’s 1 from 9 to 10 and 2 from 10 to 12; so the difference is 1 plus 2, or 3.” 
 
For 84 – 77, think, “It’s 3 from 77 to 80 (the next ten) and 4 more to get to 84; so that’s a difference of 7.” 
 
For 613 - 594, think, “594 is 6 away from 600 and then 13 more is 19 altogether.” 
 
For 84 - 77, think, “It’s 3 from 77 to 80 and 4 more to 84; so that’s 7 altogether.” 
 
Practice Items 
a)  Numbers in the 10s  
15 – 8 =    14 – 9 =    16 – 9 = 
11 -7 =      17 - 8 =     13 - 6 = 
12 - 8 =     15 - 6 =     16 - 7 = 
95 -86 =     67 -59 =     46 - 38 = 
58 – 49 =    34 – 27 =    71 – 63 = 
88 - 79 =     62 - 55 =     42 - 36 = 
 
b)  Numbers in the 100s 
715 - 698 =     612 - 596 =     817 - 798 = 
411 - 398 =     916 - 897 =     513 - 498 = 
727 - 698 =     846 - 799 =     631 - 597 = 
 
Add your own practice items 
 
 

 Compensation (New Strategy) 
This strategy for subtraction involves changing the subtrahend (the amount being subtracted) to the 
nearest 10 or 100, carrying out the subtraction, and then adjusting the answer to compensate for the 
original change.  
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Examples 
For 17 – 9, think, “I can change 9 to 10 and then subtract 17 – 10; that gives me 7, but I only need to 
subtract 9, so I’ll add 1 back on. My answer is 8.” 
 
For 56 - 18, think, “I can change 18 to 20 and then subtract 56 - 20; that gives me 36, but I only need to 
subtract 18, so I’ll add 2 back on. My answer is 38.” 
 
For 85 – 29, think, “85 – 30 = 55 and when I add the 1 back on I get 56.” 
 
For 145 – 99, think, “145 – 100 is 45, but I subtracted 1 too many; so, I add 1 to 45 to get 46.” 
 
For 756 - 198, think: “756 - 200 = 556, and 556 + 2 = 558” 
 
Practice Items 
a)  Numbers in the 10s 
15 - 8 =     17 - 9 =     23 - 8 = 
74 - 9 =     84 - 7 =     92 - 8 = 
65 - 9 =     87 - 9 =     73 - 7 = 
 
b)  Numbers in the 100s 
673 - 99 =     854 - 399 =     953 - 499 = 
775 - 198 =     534 - 398 =     647 - 198 = 
641 - 197 =     802 - 397 =     444 - 97 = 
765 - 99 =     721 - 497 =     513 - 298 = 
 
Add your own practice items 
 

 Break Up and Bridge (New) 
With this subtraction strategy, first introduced in grade 4, you start with the larger number (the minuend) 
and subtract the highest place value of the second number first (the subtrahend), and then the rest of the 
subtrahend.  
 
Examples 
For 92 - 26, think, “92 subtract 20 (from the 26) is 72 and 72 subtract 6 is 66.” 
 
For 745 - 203, think, “745 subtract 200 (from the 203) is 545 and 545 minus 3 is 542.” 
 
Practice Items 
a)  Numbers in the 10s  
73 - 37 =     93 - 74 =     98 - 22 = 
77 - 41=     74 - 15 =     77 - 15 = 
95 - 27 =     85 - 46 =     67 - 42 = 
52 - 33 =     86 - 54 =     156 - 47 = 
 
b) Numbers in the 100s 
736 - 301 =     848 - 207 =     927 - 605 = 
632 - 208 =     741 - 306 =     758 - 205 = 
928 - 210 =     847 - 412 =     746 - 330 = 
647 – 120 =    3580 – 130 =    9560 – 350 = 
 
Add your own practice items 
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F.  Mental Computation – Multiplication and Division 
 
 Multiplying by 10 and 100 Using a Place-Value-Change Strategy 
This strategy involves keeping track of how the place values change when a number is multiplied by 10 or 
100. 
 
Start with single-digit numbers multiplied by 10.  
For example, in 8 x 10 = 80, the 8 ones become 8 tens, an increase of 1 place value.  When 8 is 
multiplied by 100 for a product of 800, then 8 ones increases two places to 8 hundred. 
 
Allow students to examine the number patterns that results when we multiply 2-digit numbers by 10 or 
100.  All the place values of the number being multiplied increase one place when multiplying by 10 and 
two places when multiplying by 100. 
 
Examples 
For 24 × 10, the 2 tens increases one place to 2 hundreds and the 4 ones increases one place to 4 tens. 
 
For 36 × 100, the 3 tens increases two places to 3 thousands and the 6 ones increases two places to 6 
hundreds, 3600. 
 
While some students may see the pattern that one zero gets attached to the original number when 
multiplying by 10, and two zeros get attached when multiplying by 100, this is not the best way to 
introduce these products. Later, when students are working with decimals, such as 100 x 0.12, using the 
“place-value-change strategy” will be more meaningful than the “attach-zeros strategy” and it will more 
likely produce a correct answer! 
 
 
 

Later, when students are working with decimals, such as 
100 × 0.12, using the “place-value-change strategy” will be more 
meaningful than the “attach-zeros strategy” and will more likely 
produce a correct answer. 
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G. Estimation – Addition and Subtraction 
 
When asked to estimate, students often try to do the exact computation and then “round” their answer to 
produce an estimate that they think their teacher is looking for. Students need to see that estimation is a 
valuable and useful skill, one that is used on a daily basis by many people. 
 

 
Students need to see that estimation is a valuable and useful skill, 
one that is used on a daily basis by many people. 

 
 

 
Estimates can be very broad and general, or they can be quite close to the actual answer. It all depends 
on the reason for estimating in the first place, and these reasons can vary in context and according to 
the needs of the individual at the time. 
 

Help students identify situations outside of school where they would estimate distances, number, 
temperature, length of time and discuss how accurate their estimates needed to be. Place these 
situations on an estimation continuum with broad, ball-park estimates at one end and estimates that 
are very close to the actual answer at the other. 
 
For example: 
 
 
 
 
 
Ball Park           Close to 
Estimate          Actual 
           Answer 
 

 

 
 
In mathematics, it is essential that estimation strategies are used by students before attempting 
pencil/paper or calculator computations to help them determine whether or not their answers are 
reasonable. When teaching estimation strategies, it is important to use words and phrases such as: 
about, almost, between, approximately, a little more than, a little less than, close to and near.  
 

 
 

In mathematics, it is essential that estimation strategies are used by 
students before attempting pencil/paper or calculator computations 
to help them determine whether or not their answers are reasonable. 

 
 
 

 number of 
visible 
stars 

number of 
people at a 

hockey 
game

how long it 
takes to cut 

the grass 

 cost of 
groceries 
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 Rounding (Extension) 
 
a) Addition 
This strategy for addition involves starting with the highest place values in each number, rounding them to 
the closest 10, 100 or 1000, and then adding the rounded numbers. 
 
Example 
To estimate 378 + 230, think, “378 rounds to 400 and 230 rounds to 200; so, 400 plus 200 is 600.” 
 
When the digit 5 is involved in the rounding procedure for numbers in the 10s, 100s, and 1000s, the 
number can be rounded up or down depending upon the effect the rounding will have in the overall 
calculation.  For example, if both numbers to be added are about 5, 50, or 500, it is better to round one 
number up and one number down to minimize the effect the rounding will have in the estimation. 
 
Examples 
For 45 + 65, think, “Since both numbers involve 5s, it would be best to round to 40 + 70 to get 110.” 
 
For 4520 + 4610, think, “Since both numbers are both close to 500, it would be best to round to 4000 + 
5000 to get 9000.” 
 
 

Students should estimate automatically whenever faced with a 
calculation.  Facility with basic facts and mental math strategies is key 
to estimation. 

 
 
Practice Items 
a) Numbers in the 100s 
426 + 587 =     218 + 411 =    520 + 679 = 
384 + 910 =    137 + 641 =     798 + 387 = 
223 + 583 =    490 + 770 =    684 + 824 = 
530 + 660 =    350 + 550 =    450 + 319 = 
250 + 650 =    653 + 128 =    179 + 254 = 
 
b) Numbers in the 1000s 
5184 + 2958 =    4867 + 6219 =    7760 + 3140 = 
2410 + 6950 =    8870 + 4238 =    6853 + 1280 = 
3144 + 4870 =    6110 + 3950 =    4460 + 7745 = 
1370 + 6410 =    2500 + 4500 =    4550 + 4220 = 
 
Add your own practice items 
 
 

Ongoing practice in computational estimation is a key to developing 
understanding of numbers and number operations and increasing 
mental process skills. 
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b) Subtraction 
For subtraction, the process of estimation is similar to addition, except for situations where both numbers 
are close to 5, 50, or 500.  In these situations, both numbers should be rounded up.  If you round one 
number up and one down, it will increase the difference between the two numbers and your estimate will 
be farther from the actual answer. 
Examples 
To estimate 594 – 203, think, “594 rounds to 600 and 203 rounds to 200; so, 600 – 200 is 400.” 
 
To estimate 6237 – 2945, think, “6237 rounds to 6000 and 2945 rounds to 3000; so, 6000 – 3000 is 
3000.” 
 
To estimate 5549 – 3487, think, “Both numbers are close to 500, so round both up; 6000 – 4000 is 2000.” 
 
Practice Items 
a) Numbers in the 100s 
427 – 192 =    984 – 430 =   872 – 389 = 
594 – 313 =    266 – 94 =   843 – 715 = 
834 – 587 =    947 – 642 =   782 – 277 = 
 
a) Numbers in the 1000s 
4768 – 3068 =    6892 – 1812 =   7368 – 4817 = 
4807 – 1203 =    7856 – 1250 =   5029 – 4020 = 
8876 – 3640 =    9989 – 4140 =   1754 – 999 = 
 
Add your own practice items 

 
Computational estimation is a mental activity; therefore, regular oral practice, 
accompanied by the sharing of strategies must be provided. 
 
 
 

• Adjusted Front End Estimation (Extension) 
This strategy begins with a front-end estimate and then making an adjustment by considering some or all 
the values in the other place values. This will result in a more accurate estimate. 
 
Examples 
To estimate 437 + 545, think, “400 plus 500 is 900, but this can be adjusted by thinking 30 and 40 is 70, 
so the adjusted estimate would be 90 + 70 = 970.” 
 
To estimate 3237 + 2125, think, “3000 plus 2000 is 5000, and 200 plus 100 is 300, so the adjusted 
estimate is 5300.” 
 
To estimate 382 - 116, think, “300 subtract 100 is 200, and 80 - 10 is 70, so the adjusted estimate is 270.” 
 
To estimate 5674 - 2487, think, “5000 subtract 2000 is 3000, and 600 – 400 is 200, so the estimate can 
be adjusted to 3200.” 
 
Practice Items 
a)  Estimating Sums 
256 + 435 =     519 + 217 =     327 + 275 = 
627 + 264 =     519 + 146 =     148 + 455 = 
5423 + 2218 =     2518 + 1319 =     7155 + 5216 = 
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b)  Estimating Differences 
645 - 290 =     720 - 593 =     834 - 299 = 
935 - 494 =     468 - 215 =     937 - 612 = 
7742 - 3014 =     4815 - 2709 =     2932 - 1223= 
9612 - 3424 =     5781 - 1139 =     4788 - 2225 = 
 
Add your own practice items 
 

 Near Compatibles (New) 
When adding a list of numbers it is sometimes useful to look for two or three numbers that can be 
grouped to make 10 or 100 (compatible numbers).  If there are numbers (near compatibles) that can be 
adjusted slightly to produce these compatibles, it will make finding an estimate easier. 
 
Examples 
For 44 + 33 + 62 + 71, think, “44 and 62 is almost 100, and 33 and 71 is almost 100; so the estimate 
would be 100 + 100 = 200”. 
 
For 208 + 489 + 812 + 509, think, “208 and 812 is about 1000, and 489 and 509 is about 1000; so, the 
estimate is 1000 + 1000 = 2000”. 
 
For 612 – 289 + 397, think, “612 and 397 is about 1000, and 1000 subtract about 300 is 700”. 
 
Practice Items 
32 + 62 + 71 + 41 =   76 + 81 + 22 + 24 =  52 – 3 – 7 + 10 = 
51 + 21 + 53 + 82 =   11 + 71 + 92 + 33 =  73 – 11 – 22 + 1 = 
33 + 67 + 72 =    67 – 8 – 2 + 21 =  153 – 31 – 22 + 1 = 
476 – 74 + 27 – 33 =   239 – 43 + 54 – 62 =  687 + 35 – 90 + 62 = 
 
Add your own practice items 
 
 

 
Estimation must be used with all computations, 
but when an exact answer is required, students 
need to decide whether it is more appropriate to 
use a mental strategy, pencil and paper, or some 
form of technology. 
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OVERVIEW OF THINKING 
STRATEGIES IN MENTAL MATH 
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Thinking Strategies in Mental Math 
 

 
Mental math proficiency represents one important dimension of mathematical knowledge. Not all 
individuals will develop rapid mental number skills to the same degree. Some will find their strength in 
mathematics through other avenues, such as visual or graphic representations or creativity in solving 
problems. But mental math has a clear place in school mathematics. It is an area where many parents 
and families feel comfortable offering support and assistance to their children. 

 

 

The following table identifies all of the thinking strategies in Mental Math: Fact Learning, Mental 
Computation and Estimation and the grade level in which they are first introduced. These strategies 
are then extended and developed in subsequent years. 

 

 

For example, Front End Addition involving 2-digit numbers is first introduced in grade 2, continued in 
grade 3, extended to 3-digit numbers in grade 4, and to decimal tenths, hundredths, and thousandths in 
grades 5 and 6. The Mental Math section found in each grade level’s mathematics curriculum guide 
contains a complete description of each strategy with examples and practice items.   

 
 

Strategy Description 
    

        G rade 1                                                          
 

Pre-O peration 
• Patterned Set R ecognition 

 
• Part-Part-W hole Relationships 

 
 
 

• C ounting O n and Back 
 

• N ext N um ber 
 

• T en-Fram e Visualization for N um bers 
0-10 

 
• O ne M ore/O ne Less, T wo M ore/T wo Less 

R elationships 

• Students are able to identify com m on configuration sets of
num bers such as the dots on a standard die, dom inoes 
and dot cards without counting. 

• R ecognition of two parts in a whole. Leads to the 
understanding that num bers can be decom posed into 
com ponent parts. 

• Students can count on and back from a given num ber 0-9.
 

• Students are able to im m ediately state the num ber 
that com es after any given num ber from 0-9. 

• Students can visualize the standard ten-fram e 
representation of num bers and answer questions from 
their visual m em ories. 

 
• Students are presented with a num ber and asked for the 

num ber that is one m ore, one less, tw o m ore, or tw o less 
than the num ber. 

 

Addition  Facts to 10 
• D oubles 
• Plus 1 Facts 
• Plus 2 Facts 
• Plus 3 Facts 

 
• D oubles posters created as visual im ages 
• N ex t num ber facts 
• T en-fram e, skip counting, 2-m ore-than relationship, 
counting on 
• T en-fram e, 2-m ore-than plus 1, counting on 

 

Subtraction Facts W ith M inuends to 10 
• T hink-Addition 
• T en Fram e Visualization 
 
• C ounting Back 

 
• For 9 - 3, think , “3 plus what equals 9?” 
• Visualize the m inuend on a ten-fram e, rem ove the 

subtrahend, to determ ine the difference. 
• For -1, -2, -3 facts 

 

Adding 10 to a N um ber For num bers 11-20 
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Strategy Description 

 
    G rade 2                                                          
 

Addition Facts to 18 
• N ear D oubles 
• 2-A parts 
• Plus zero 
• M ake 10 

 
• D ouble the sm aller num ber and add 1 
• D ouble the num ber in between 
• N o change facts 
• For facts with 8 or 9 as addends. Eg. 7 + 9 is the sam e as 

10 + 6 
 

Subtraction Facts W ith M inuends to 18 
• U p T hrough 10 

 
• Back D own T hrough 10 

• For 13 - 8, think, “From 8 up to 10 is 2, and then 3 m ore is 
5.” 

 
• For 14 - 6, think, “14 - 4 gets me to 10, and then 2 more 

brings me to 8.” 
 

Addition facts extended to num bers in the
10's 

2-Apart Facts: 3 + 5 is double 4, so 30 + 50 is double 40. 

 

Front-end Addition H ighest place values are totaled first and then added to the 
sum of the rem aining place values. 

 

Finding Com patibles Looking for pairs of num bers that add easily, particularly, num 
bers that add to 10. 

 

C om pensation O ne or both num bers are changed to m ake the addition easier
and the answer adjusted to com pensate for the change. 

 

R ounding in Addition and Subtraction 
(5 or 50 not involved in rounding process 
until grade 4) 

R ound to nearest 10. 

 

   G rade 3                                                         
 

M ultiplication to Products of 36 with 
single digit factors 
• x 2 facts 
• Fives 
• O nes 
• T rick y Zeros 
• Fours 
• T hrees 

 
• R elated to the addition doubles 
• C lock facts, patterns 
• N o change facts 
• G roups of zero 
• D ouble-double 
• D ouble plus 1 m ore set 

 

Break U p and Bridge W ith this front-end strategy, you start with all of the first num 
ber and add it to the highest place value in the other num ber, 
and then add on the rest. 

 

Front-End Estim ation for Addition and 
Subtraction 

Add or subtract just the largest place values in each 
num ber to produce a “ball park ” estim ate. 

 

Adjusted Front-End Estim ation for 
Addition and Subtraction 

Sam e as above, except the other plac e values are 
considered for a m ore accurate estim ate. 
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Strategy Description 

  

  G rade 4                                                         
 

M ake 10's, 100's, 1000's for addition 48 + 36 is the sam e as 50 + 34 which is 84 
 

M ultiplication Facts to 9 x 9 
• Nifty Nines 
• Last Six Facts 

 
Patterns, helping fact 
For facts not already covered by previous thinking strategies 

 

Subtraction facts extended to num bers in 
the 10's, 100's 100's 

O nly 1 non-zero digit in each num ber eg., 600 - 400 = 

 

C om pensation (new for subtraction) For 17-9, think , “17 - 10 is 7, but I subtracted 1 too m 
any, so the answ er is 8." 

 

Break U p and Bridge (new for subtraction) For 92 - 26, think , “92 - 20 is 72 and then 6 m ore is 66." 

 

M ultiply by 10 and 100 using a place-  
value- change strategy 

T he place values for a num ber m ultiplied by 100 increase 
2 places. Eg. 34 x 100; T he 4 ones becom es 4 hundreds 
and the 3 tens becom es 3 thousand; 3000 + 400 = 3400 

 

Grade 5 
 

Multiplication Facts to 81 and Related Division 
Facts  
• “T hink -M ultiplication” 

 
M astery by year-end 
For 36 ÷ 6, think “6 tim es what equals 36?” 

 

Balancing for a C onstant D ifference Involves changing both num ber in a subtraction sentence by 
the sam e am ount to m ake it easier to com plete. T he difference
between the two num bers rem ains the sam e. 
Eg. for 27 - 16, add 3 to each num ber and think , “30 - 19 = 11"

 

M ultiply by 0.1, 0.01, 0.001 using a 
place- value-change strategy 

T he place values for a num ber m ultiplied by 0.1 decrease 1 
place. Eg. 34 x 0.1; T he 4 ones becom es 4 tenths and the 3 
tens becom es 3 ones; 3 and 4 tenths, or 3.4. 

 

Front-End M ultiplication (D istributive 
Principle) 

Involves finding the product of the single-digit factor and 
the digit in the highest place value of the second factor, and 
adding to this product a second sub-product. 706 x 2 = 
(700 x 2) + (6 x 2) = 1412 

 

C om pensation in M ultiplication Involves changing one factor to a 10 or 100, carrying out the 
m ultiplication, and then adjusting the product to compensate 
for the change. 7 x 198 = 7 x 200 (1400) subtract 14 = 1386 

 

D ivide by 10, 100, 1000 using a place-
value- change strategy. 

T he place values for a num ber divided by 10 decrease 1 place.
Eg. 34 ÷ 10; T he 4 ones becom es 4 tenths and the 3 tens 
becom es 3 ones; 3 and 4 tenths, or 3.4. 

 

R ounding in M ultiplication Highest place values of factors are rounded and m ultiplied. 
W hen both num bers are close to 5 or 50, one num ber 
rounds up and the other down. 
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Strategy Description 

 Grade 6 
 

D ivide by 0.1, 0.01, 0.001 using a place-
value- change strategy 

T he place values for a num ber divided by 0.01 increase 2 
places. Eg. 34 ÷  0.01; T he 4 ones becom es 4 hundreds 
and the 3 tens becom es 3 thousand; 3000 + 400 = 3400 

 

Finding C om patible F ac tors       (Assoc 
iative Property) 

Involves look ing for pairs of fac tors, whose produc t is easy to 
w ork with, usually m ultiples of 10. For exam ple, for 2 x 75 x 
500, think, “2 x 500 = 1000 and 1000 x 75 is 75 000. 

 

H alving and Doubling O ne factor is halved and the other is doubled to m ake the 
m ultiplication easier. Students would need to record sub-
steps. For exam ple, 500 x 88 = 1000 x 44 = 44 000. 

 

U sing division facts for 10's, 100's 1000's D ividends in the 10's, 100's, and 1000's are divided by 
single digit divisors. T he quotients would have only one digit 
that wasn’t a zero. For exam ple, for 12 000 ÷ 4, think single 
digit division facts: 12 ÷ 4 = 3, and thousands divided by 
ones is thousands, so the answer is 3000. 

 

Partitioning the Dividend (D istributive 
Property) 

T he dividend is broken up into two parts that are m ore easily 
divided by the divisor. For exam ple, for 372 ÷ 6, think , “(360 
+ 12) ÷ 6, so 60 + 2 is 62.” 
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MENTAL MATH:  FACT LEARNING SCOPE AND SEQUENCE 
 

GRADE 1 FACT LEARNING 
Pre-operation Strategies 

• Patterned Set Recognition for numbers 1-6 (not dependent on counting) 
• Part-Part-Whole Relationships 
• Counting On, Counting Back 
• Next Number 
• Ten Frame Recognition and Visualization for Numbers 0-10 
• One More/ One Less and Two More/Two Less Relationships 

Addition Facts With Sums to 10 Thinking Strategies 
• Doubles 
• Plus 1 Facts 
• Plus 2 Facts 
• Plus 3 Facts 
• Ten Frame Facts 

Subtraction Facts With Minuends to 10 Thinking Strategies 
• Think-Addition 

• Ten Frame Facts 
• Counting Back  

GRADE 2 FACT LEARNING 
Addition and Subtraction Facts 

• Mastery of facts with sums and minuends to 10 by mid-year 
• Mastery of facts with sums and minuends to 18 by year end 

New Thinking Strategies for Addition 
• Near Doubles/Doubles Plus One/1-Aparts 
• 2-Apart Facts 
• Plus 0 Facts 
• Make 10 Facts 

New Thinking Strategies for Subtraction Facts 
• Up Through 10 

• Back Down Through 10 
GRADE 3 FACT LEARNING 

Addition 
• Review and reinforce facts with sums to 18 and thinking strategies 
• Addition facts extended to 2-digit numbers:  Think single-digit addition facts and apply the appropriate place 

value. 
Subtraction 

• Review and reinforce facts with minuends to 18 and thinking strategies. 
• Subtraction facts extended to 2-digit numbers.  Think single-digit subtraction facts and apply the appropriate 

place value. 
Multiplication Facts Thinking Strategies (focus:  multiplication facts to products of 36 with single digit factors) 

• x2 Facts (related to addition doubles) 
• x5 Facts (clock facts, patterns) 
• x1 Facts (“no-change” facts) 
• x0 Facts (products of zero) 
• x4 Facts (double-double) 
• x3 Facts (double plus 1 set) 

GRADE 4 FACT LEARNING 
Addition and Subtraction 
Review and reinforce thinking strategies for addition and subtraction facts with sums/minuends to 18  
Multiplication Thinking Strategies (focus 9x9) 

• x2 Facts (related to addition doubles) 
• x10 Facts (patterns) 
• x5 Facts (clock facts, patterns) 
• x1 Facts (“no-change” facts) 
• x0 Facts (products of zero) 
• x4 Facts (double-double) 
• x3 Facts(double plus 1 set) 
• Last Six Facts (new:  various strategies) 
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MENTAL MATH:  FACT LEARNING SCOPE AND SEQUENCE (continued) 
 

GRADE 5 FACT LEARNING 
Addition and Subtraction 
Review and reinforce thinking strategies for addition and subtraction facts with sums/minuends to 18  
Multiplication 

• Review and reinforce thinking strategies for multiplication facts (focus 9x9) 
• Mastery by year end 

Division 
• Review and reinforce thinking strategies for division facts with dividends to 81 (related facts to 9x9) using a 

“Think-Multiplication” strategy 
• Mastery by year end 

GRADE 6 FACT LEARNING 
• Review Addition, Subtraction, Multiplication and Division Facts 
• Reintroduce thinking strategies to struggling students 
• See the Mental Math section in each grade level’s mathematics curriculum guide for a complete description of 

each strategy with examples and practice items.  Mental Math sections are part of the mathematics 
curriculum guide for each grade from grade one to six inclusively.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 152 

 

MENTAL MATH:  MENTAL COMPUTATION SCOPE AND SEQUENCE 
 

GRADE 1 MENTAL COMPUTATION 
Addition  

• Adding 10 to a number without counting 
GRADE 2 MENTAL COMPUTATION 

Addition  
• Addition facts extended to 2-digit numbers.  Think single-digit addition facts and apply the appropriate place 

value. (New) 
• Front End Addition (2-digit numbers) 
• Finding Compatibles (single-digit number combinations that make 10) 
• Compensation (single-digit numbers) 

Subtraction  
• Think-Addition (extended to 2-digit numbers) 

GRADE 3 MENTAL COMPUTATION 
Addition 

• Front End Addition (continued from Grade 2) 
• Break Up and Bridge (New) 
• Finding Compatibles (single digit numbers that add up to 10, 2-digit numbers that add up to 100) 
• Compensation (extended to 2-digit numbers) 

Subtraction 
• Back Down Through 10s (extended to subtraction of a single digit from a 2-digit number) 
• Up Through 10s (extended to 2-digit numbers) 

GRADE 4 MENTAL COMPUTATION 
Addition  

• Facts Extended to Addition of Numbers in 10s, 100s, and 1000s 
• Front End Addition (extended to numbers in 1000s) 
• Break Up and Bridge (extended to numbers in 100s) 
• Compensation (extended to numbers in 100s) 
• Make 10s, 100s, 1000s (Extension) 

Subtraction 
• Facts Extended to Subtraction of Numbers in 10s, 100s, and 1000s 
• Back Down Through 10s (extended to numbers in 100s) 
• Up Through 10s (extended to numbers in the 100s) 
• Compensation (New for Subtraction) 
• Break Up and Bridge (New for Subtraction) 

Multiplication  
• Multiplying to 10 and 100 using a “place-value-change” strategy rather than an “attach zeros” strategy 

GRADE 5 MENTAL COMPUTATION 
Addition  

• Front End Addition (extended to decimal 10th and 100th) 
• Break Up and Bridge (extended to numbers in 1000s and to decimal 10ths and 100ths) 
• Finding Compatible (extended to 1000s and to decimal 10ths and 100ths) 
• Compensation (extended to numbers in 1000s and to decimal 10ths and 100ths ) 
• Make 10s, 100s, 1000s (continued from Grade 4) 

Subtraction 
• Back Down Through 10s, 100s, 1000s (Extension) 
• Up Through 10s (extended to numbers in the 1000s and to decimal 10ths and 100ths) 
• Compensation (extended to numbers in 1000s) 
• Break Up and Bridge (extended to numbers in 1000s) 

Multiplication  
• Facts Extended to 10s, 100s and 1000s 
• Multiplying by 10, 100, 1000 using a “Place-Value-Change” strategy, rather than an “attach zeros” strategy 

(continued from Grade 4) 
• Multiplying by 0.1, 0.01, and 0.001 using a place-value-change strategy (New) 
• Front End Multiplication (New) 
• Compensation (New for Multiplication) 
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MENTAL MATH:  MENTAL COMPUTATION SCOPE AND SEQUENCE (continued) 
 

GRADE 6 MENTAL COMPUTATION 
Addition  
Practice items provided for review of mental computation strategies for addition. 

• Front End 
• Break Up and Bridge 
• Finding Compatibles 
• Compensation 
• Make 10s, 100s, 1000s  

Subtraction 
• Back Down Through 10s, 100s, 1000s 
• Up Through 10s, 100s, 1000s 
• Compensation  
• Balancing for a Constant Difference (continued from Grade 5) 
• Break Up and Bridge (extended to numbers in 10 000s) 

Multiplication and Division 
• Multiplying and Dividing by 10, 100, 1000 using a “Place-Value-Change” strategy 
• Multiplying by 0.1, 0.01, and 0.001 (continued from Grade 5) 
• Dividing by 0.1, 0.01, 0.001 using a “Place-Value-Change” strategy (New) 
• Front End Multiplication (continued from Grade 5) 
• Compensation (continued from Grade 5) 
• Finding Compatible Factors (New) 
• Halving and Doubling (New) 
• Using Division Facts for 10s, 100s, 1000s (New)  
• Dividends of 10s, 100s, 1000s divided by single-digit divisors 
• Partitioning The Dividend (New) 
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MENTAL MATH:  ESTIMATION SCOPE AND SEQUENCE 
 

GRADE 1 ESTIMATION 
Due to the focus on Pre-Operational Skills being reinforced in Grade 1, there are no estimation thinking 
strategies outlined at this level.  However, students are asked to estimate quantities to 20 by using 
referents (see Number Outcome N6). 

GRADE 2 ESTIMATION 
• Rounding in Addition and Subtraction (2-digit numbers; 5 is not involved in the rounding 

procedure until Grade 4) 
GRADE 3 ESTIMATION 

• Front End Addition and Subtraction (New) 
• Rounding in Addition and Subtraction (extended to 3-digit numbers; 5 or 50 not involved in the 

rounding procedure until Grade 4) 
• Adjusted Front End in Addition and Subtraction (new) 

GRADE 4 ESTIMATION 
• Rounding in Addition and Subtraction (extended to 4-digit numbers and involving 5, 50 and 500 in 

the rounding procedure) 
• Adjusted Front End in Addition and Subtraction (extended to numbers in 1000s) 

GRADE 5 ESTIMATION 
• Rounding in Addition and Subtraction (continued from Grade 4) 
• Rounding in Multiplication (2-or-3- digit factor by single digit factor; 2-digit by 2-digit) 
• Adjusted Front End in Addition and Subtraction (extended to decimal 10ths and 100ths) 

GRADE 6 ESTIMATION 
• Rounding in Addition and Subtraction (continued from Grade 5) 
• Rounding in Multiplication (extended from Grade 5 to include 3-digits by 2-digits) 
• Rounding in Division (New) 
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September October November December January 

 
Mental Math: Fact Learning, Mental Computation & Estimation Should Be A Daily Routine 

 
 
 
 
 
 
 
 
 
 

    

 
Mental Math: Fact Learning, Mental Computation & Estimation Should Be A Daily Routine 

February March April May June 
 
 
 
 
 
 
 
 
 
 
 

    

 
 

 
 
 
 
 
 
 

 
 

 

UNIT 2: Whole Numbers 
 

32 Classes 
October 1 – November 20 

UNIT 1: 
Patterns and 

Equations 
 

16 Classes 
September 9 - 30 

UNIT 4: 
Measurement 

 
22 Classes 

November 21-
December 22 

UNIT 3: 
Multiplication 
and Division 

Facts 
 

19 Classes 
January 5 - 29 

UNIT 5: Fractions and Decimals 
 

35 Classes 
February 1 – March 26 

UNIT 6: 
Geometry 

 
15 Classes 
March 29 – 

April 16 

UNIT 8: Multiplying and 
Dividing Larger Numbers 

 
30 Classes 

April 19 – May 28 

UNIT 7: 
Data 

Analysis 
 

10 Classes 
June 1 - 18 

Note: All dates, as well as the number of classes suggested, are estimates only.  
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Unit 1: Patterns and Equations 
 

Preparing to Teach This Unit Review Specific Curriculum Outcomes PR1, 2, 3, 5 & 6 in your 
Curriculum Guide as these are the SCOs the unit is attempting to 
address. Think about the two guiding questions, “What do I want 
my students to learn? What do I want my students to 
understand and be able to do?” The Achievement Indicators 
and the Assessment Strategies for these outcomes will help you 
answer these questions and give you a better understanding of 
what it is you need to emphasize in you teaching. You should also 
refer to the Unit Rubrics on p.31 and p.33 in the Teacher’s 
Guide, the Ongoing Observations sheet on p.32 and the 
Assessment for Learning sections which are components of 
each individual lesson. 

Investigation: It’s All in the Can 

 

This is a great lesson to engage students in a hands-on activity to 
investigate the relationship between the circumference of a 
cylinder and its height. Be sure to include at least one “Pringles” 
can so that students have a counterintuitive experience when the 
dimensions of this type of cylinder are estimated and then 
measured. 

 

Use the Observation Checklist (TG v) to help you assess 
conceptual understanding, procedural knowledge, and problem 
solving skills. 

 

Tally chart  

 

Lesson 1: Patterns in Charts 

SCO N1 

This lesson introduces the term “pattern rule”. The key idea for 
students to understand is that pattern rules are different ways to 
describe what’s happening to make the pattern. Different people 
will describe the pattern rule in different ways. 

 

Distance 
Around Height 

Which is Greater?
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 Q2: Do Together 

Make a chart or overhead transparency of the calendar page for 
April. Use two different color markers, one to circle Anthony’s 
guitar lesson days, and one for his sister’s piano lessons. 

 

Q3: Do Together 

If you have a large hundred chart in your classroom, you can 
remove some of the numbers and have students identify what 
they are and how they know. You can also make a transparency 
of a hundred chart and cover several numbers with opaque 
counters. 

 

It would also be a good ideas to extend this type of pattern activity 
to larger charts such as a 300 chart. 

 

Q4: (Numbers, Pictures, Words) 

It might be difficult for most students to identify five different 
patterns. Two or three patterns should be sufficient. 

 

Q6: Do Together 

Use a transparency of PM 16 to show how an addition chart works 
and notice the patterns in the sums. Using PM 18, you can make 
a transparency of the addition chart that appears in the student 
text and then help students search for any patterns. When a 
pattern is interrupted, it is because of an addition error. Identify 
what these errors are and help students use mental math to add 
the two numbers correctly. 

 30 + 11 “Thirty plus ten is forty, and 40 plus 1 is 41” 

 17 + 22 “Twenty and ten is thirty, and seven and two are 
nine, so thirty and nine make 39”. 

 26 + 15 “Twenty plus ten is thirty; six plus five is eleven; 
Thirty plus eleven is like thirty plus ten and one more, so 
that’s 41.” 

Lesson 2: Extending Number 
Patterns 

SCO PR3 

In the Lesson Organizer, the list of student materials suggests 
photocopying a variety of charts from the Program Masters to be 
used as tables. Save on paper by getting students to draw these 
charts in their notebooks using a pencil and ruler. 

 (TG 8) Before. Use an overhead transparency of the dot paper to 
show students how to get started with drawing the squares and 
recording the number of dots. Create a t-chart with at least 10 
rows and fill in the first two rows together. Help students 
accurately count the dots in the squares. Identify the number 
pattern and use it to determine how many dots will be in the 10th 
square. 
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 (TG 9) Explore. This task is more complex than the previous one 
because it describes width and length as units. Students are often 
confused by the meaning of unit, and will count the pegs rather 
than the spaces between them. It is recommended that teachers 
create a chart similar to the one in the student text and then make 
each rectangle one at a time, recording the information in the 
chart as you go. 

 

Rectangle Length Width # Pegs Touching 

1 2 1 6 

2 3 2 10 

3 4 3 16 

    

    

    

    

 

Q1 – 3: Do Together 

These activities reinforce the concept that numerical relationships 
and patterns can be recorded in charts and that we can use the 
patterns to make predictions. Allow students to draw the next 2 
figures in Q1 and then help them enter the information for the first 
6 figures. Discuss the patterns and predict for the 7th, 9th and 10th 
figures. Have the same type of discussion for Q2 and Q3. For the 
pizza question, show students how to extend the table to 
accommodate a pizza with 48 slices. 

Lesson 3: Representing Patterns 

SCO PR2 

The essential understanding in this lesson is that you can have 
two representations of a pattern; one shown in a table or grid and 
the physical version made with materials or in a drawing. When 
looking for relationships, some students focus on the table and 
others will focus on the physical pattern. It is important for 
students to see that whatever relationships they discover, they 
exist in both forms.  The examples shown in the Explore and 
Connect (TG 12-13) of Lesson 3 imply that the patterns should 
look like the examples in the book. This is not necessary. There 
are many different ways to represent the pattern in a table with 
materials. Do not expect too much from students in terms of what 
their patterns look like. Instead, check to see if each figure is 
consistently different from the one before it based on the number 
pattern in the table or chart. 

In the Before section of this lesson, you can use connecting 
cubes rather than pattern blocks to represent the number of 
scoops on each cone. 
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 Q1: The pattern does not need to look like the one in the guide. 

 

Q2: Note that if using pattern blocks, each student needs to work 
with congruent pieces (all squares, all trapezoids, all triangles 
etc.) It might be better to use another manipulative such as 
counters, connecting cubes, or color tiles which are more readily 
available. 

 

Q4: The pattern rule in this activity is quite simple, but the 
question is poorly worded. Teachers are advised to have students 
use connecting cubes (multi-links) rather that colored tape, to 
construct the various lengths, identify the rule, and predict the 
length of various figures from the pattern. 

 

Q5: (Numbers, Pictures, Words) 

Either do this together or omit it. 

Q9: Teacher should model this 

 

Q10: (Numbers, Pictures, Words) 

Good assessment checkpoint. 

Lesson 5: Equations Involving 
Multiplication and Division 

SCO PR5, PR6 

Connect: This example of the apples being shared with the 5 
friends is a bit misleading and confusing. The 25 apples are 
shared equally among the five friends and we want to know how 
many each friend got. That would be represented by 25 ÷ 5 = ◊. 
To get the equation like the one in the book 25 ÷ ◊ = 5, you would 
need a story like, “Sarah had 25 apples. How should she divide 
the apples among her five friends so that each of them gets an 
equal share? The important thing here is that students recognize 
that division has two meanings. 25 ÷ 5 = ◊ means, “25 is divided 
equally into 5 groups. How many are in each group?” OR “25 is 
divided into groups of 5. How many groups are there”? The rest of 
the Connect looks at three different ways to think about and solve 
a division problem. 

 

Q5: Students should be able to do this on their own. However,  

2 x 4 = ◊ and 4 x 2 = ◊ are both acceptable equations. 

Lesson 6: Strategies Toolkit Explore: Do this activity with the students to help them see how 
you would use guess and test to figure out the value of each 
shape. Draw each of the equations on the chalkboard. Start with 
the last one and try values of 3 for the squares and 2 for the 
triangle. Plug these values into the first equation. If it doesn’t work 
there, go back to where you started and try different values until 
they work for all three equations. 

Repeat this method with the first problem in Connect. 
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 Q1-2: Students should be able to try these on their own. 

 

Q3: Use a Think-Pair-Share strategy for this question. Students 
look at the problem individually, then discuss their thinking with a 
partner, and then with the whole group. Students who are having 
difficulty with this problem, could assign values to the different 
shapes. For example, if a pyramid is worth 2, then the sphere 
must be 6 and the cube must be 1. The sphere has the greatest 
mass. 

Unit 1 Test: Show What You Know Do not expect your students to be able to complete this work 
independently at the beginning of the year. Use the items as 
teaching activities to review and reinforce the kind of pattern 
work students have been doing in this unit. 

Unit Problem: Calendar Patterns Using calendars to search for patterns is an effective strategy 
because fewer numbers are involved than in a hundred chart and 
the 1 is not always in the top left corner. This problem is in 3 parts. 
The first 2 should be introduced and discussed by the teacher. 
Part 3 may be a bit more challenging, but if you check the 
Assessment for Learning tab on page 29 of the TG you will find 
an excellent suggestion for scaffolding this activity for all students. 

Assessment Review the Achievement Indicators and the Assessment 
Strategies in the Grade 4 Mathematics Curriculum Guide for 
SCOs PR1, PR2, PR3, PR5, and PR6. You may also use the Unit 
Rubrics on P.31 and 33 in the Teachers Guide in conjunction with 
the Ongoing Observations (p.32) and Assessment for 
Learning sections (for each lesson) as tools to help you gather 
relevant assessment information. Consider these three guiding 
questions: “What conclusions can be made from assessment 
information? How effective have my instructional approaches 
been? What are the next steps in instruction?”  
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Unit 2: Whole Numbers 

 

Preparing to Teach This Unit Review Specific Curriculum Outcomes N1, 2, 3, and PR4 in your 
Curriculum Guide as these are the SCOs the unit is attempting to 
address. Think about the two guiding questions, “What do I want 
my students to learn? What do I want my students to 
understand and be able to do?” The Achievement Indicators 
and the Assessment Strategies for these outcomes will help you 
answer these questions and give you a better understanding of 
what it is you need to emphasize in your teaching. You should 
also refer to the Unit Rubrics on p.51 and p.53 in the Teacher’s 
Guide, the Ongoing Observations sheet on p.52 and the 
Assessment for Learning sections which are components of 
each individual lesson. 

Launch: Those Amazing Elephants This activity provides an opportunity to informally introduce a 
Carroll Diagram as a way to organize some information about 
Asian and African elephants. Begin by discussing the meaning of 
typical and then draw a Carroll Diagram on a chart or on the 
chalkboard. Discuss the differences and guide students to make 
reasonable estimates. 

 

 
There are 3 questions in the student text p.33 that should be 
discussed as a group. 

  The first one compares the mass of female elephants. Some 
students may recognize that a subtraction equation could be 
used to find out how much greater the mass of an African 
elephant is. The teacher should also use a number line to 
reinforce the concept that subtraction is asking us to find the 
difference between two numbers. Use a scale showing 
2000kg, 2500kg, 3000kg, 3500kg, and 4000 kg. Draw an 
arrow or make a point on the number line to show where the 
Asian female’s mass is (2720 kg) and the African female’s 
mass (3600 kg). Starting with the smaller mass, it’s 80 kg to 
get to 2800, and then 200 more kg to get to 3000, and finally 
600 kg to get to the mass of the African elephant. That’s a 
difference of 80+200+600 = 880 kg. 

African Asian 

F

M

3600 
kg 

5500 
kg

2720 
kg 

4990 
kg
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  To help students estimate the difference between the baby 

elephant’s mass (145 kg) and a fully grown adult male (4990 
kg) you could use a line in a slightly different way. Show 145  

 

 

kg at one end and 4990 kg at the other end.  Ask, “If the baby 
elephant weighed 100 kg, what would you estimate the 
difference to be? (4800 kg, or 4900 kg). Since we know that a 
baby elephant weighs more that 100 kg, what would a better 
estimate of the difference be? (4750 kg or 4850 kg) All of 
these estimates are reasonable. The goal is to help students 
see that you can make small adjustments to get closer and 
closer to the actual answer. 

 For the last question, students are estimating the difference 
between 5500 kg and 10 000 kg. You might help them use the 
following line of reasoning: “5500 is about half of 10 000; it’s 
actually more, so an estimate of 5000 kg would be about 500 
kg more. An estimate of 4000 would be about as close only 
that would be 500 kg less.” Some students may recognize 
that the exact difference can be found by adding 5500 to 4500 
to get 10 000kg 

Lesson 1: Whole Numbers to            
10 000 

SCO N1 

Before 

Provide rods and unit cubes from the base ten blocks for students 
model some two digit numbers. Depending on the availability of 
flats, provide some of these so that 3-digit numbers can be 
represented. If there are not enough of these to go around, 
provide them at the front of the class and have individual students 
come up and model numbers you write down. Note: Do not use 
the word and when reading whole numbers; “one hundred forty 
three” not “one hundred and forty three.” While working with 
numbers in the hundreds, model how a given number can be 
represented in more than one way and encourage students to do 
the same. For example, 343 can be modeled with 3 flats, 4 rods 
and 3 unit cubes or with 2 flats, 14 rods and 3 unit cubes, or with 3 
flats, 2 rods, and 23 unit cubes etc. Be sure to include numbers 
such as 207, 509, 420. 

Extend this to 4-digit numbers, again having students come up to 
the front to model with the base ten materials. Move to the 
pictorial stage by showing students how they draw a picture of the 
base ten model using dots, sticks, squares and cubes. 

 

After 

Draw a place value chart on the board and have students record 
the base ten models in the chart. Just do a few of these to 
introduce how the place value chart works and how it connects to 
expanded form. 
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 Q2: Do this together using chart, chalkboard, or overhead 
projector 

 

Q4(b): Use a place value chart and do this together 

 Q11(a,b,c): This is a good thinking activity involving a calculator. 
Depending on how much experience they have had with 
calculators, students may need help clearing error messages and 
getting a new screen to work with. 

 

Q12 (Numbers, Pictures, Words) would be a good assessment 
activity to include as a journal entry. 

 

Q13: Differentiate how many different ways you require of 
students. Struggling students may need to continue to work with 
3-digit numbers. 

 In the Assessment for Learning section p.7, the suggestion that 
you provide place value charts for students who don’t recognize 
zero as a place holder is an excellent idea and one that probably 
should be extended to most of your students especially at the 
beginning. 

Lesson 2: Comparing and Ordering 
Numbers 

SCO N2 

Math Note: You can make and provide laminated place value 
mats for students to work with or they could use their dry erase 
boards to draw their own mats. 

 

Before 

Be sure you write the numbers you are asking students to 
compare (greater/less than) on the chart, chalkboard or overhead. 

 

Explore 

Ask students to make up five or six different numbers using the 
given digits and put them in order. (Early finishers should be 
challenged to find all 24, and will probably see the need to make 
some king of organized list  to keep track of their work) 

 

Connect 

If you use base ten blocks, do it as a class and have students 
come up to work with your set of materials. They can also draw 
dots, sticks, squares and cubes to represent the numbers. 

 

For the last item in the Connect section, draw the number line on 
the board and have students come up and show where they think 
1423, 2143, and 2413 belong. Use additional groups of numbers 
so that more students can be involved. 
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 Q9: (Numbers, Pictures Words) 

This is a good assessment checkpoint. To help students 
understand the range of numbers that is allowed, draw a number 
line with 7000 on one end and 8000 on the other. Later, when 
students have created and ordered their 4-digit numbers, have 
several come up and position some of these numbers on the 
number line. 

  

 
 

Q10: Spend some time helping students read the numbers 
correctly and look for the number pattern in each sequence. Do 
the first two together. 

 

Q11: After students have ordered the numbers correctly, ask 
several to read the sequence aloud. 

 

Q12: Same notes as for Q10 

Math Note: “Loops of string” is not the easiest model to use when 
learning about Venn Diagrams. Try Hula-Hoops or other rings that 
may be available in your school. 

Lesson 3: Sorting Numbers 

SCO N1, PR4 

Explore  

This section will need considerable 
direction from the teacher. It would be a 
good idea to first spend some time 
working with a collection of objects to 
identify some of the attributes. For 
example, in a collection of buttons, you 
might have some with 2, 3, or 4 holes, 
round, square, or triangle buttons, and 
different colors of buttons. A Venn Diagram could include a circle 
for buttons with 2 holes and another circle for round buttons. 
Since there would be buttons that are both round and have 2 
holes, the circles would need to overlap to create a shared 
region 

You could also do similar things with pattern blocks. Some 
common attributes would be, 3-sides, 4-sides, more than 4 sides, 
fewer than 4 sides, color, “big”, “small”. 

 Create a list of attributes that you and your students identify in the 
numbers at the top of p.42 in the student book. For example, 2-, 
3-, 4-digits, more than 3 digits, fewer than 3-digits, >1000, <1000, 
even, odd, etc. 

7000 8000
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Discuss the 3 Venn Diagrams in Connect in the student book. 
What information does each show? The second example is not 
one that is often seen, but it is still a type of Venn Diagram. 

 

For the Carroll Diagram, refer back to the Diagram you created in 
the Launch: Those Amazing Elephants.  The diagram in the 
student book uses the categories odd and not odd. If a number is 
not odd, then it’s even. Use this term with students. 

 

Q1: Begin by having students find several numbers that are 
greater than 500. Then see if they can identify some even 
numbers. Ask, “Are there some numbers that are both even and 
greater than 500?” Yes, some numbers have both attributes, so 
we need a Venn Diagram that has two circles that overlap.” 

Q2: Rather than have students copy the Venn Diagram in their 
book, the teachers should put it on the chalkboard or overhead 
and do the activity with the group. For (c) write the numbers on 
sticky notes and have students come up to the chart and put them 
in the right region. 

 

Q3: Same as Q2.  

 

Q4: Do together to help students make sense of the information 
displayed. 

 

Q6: Since students have not worked with Carroll Diagrams very 
much in this unit, do this question together. Review the meaning 
of multiples. Counting by 5s is a good place to start to remind 
students that multiples are related to skip counting and the 
multiplication tables. 

 

3‐digit odd

324

690

25

2313 
467

2000

2388
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 Q7: (Numbers, Pictures, Words) 

The essential learning for SCO PR4 as it relates to this question is 
that students can use a Carroll Diagram to display and interpret 
information. They may not know what “is divisible by 5” means. 
Explain that if they say the number when they count by 5s, then 
the number is divisible by 5 (it’s also a multiple of 5!). Students 
should be able to do most of this question independently, and it is 
a good assessment checkpoint. 

 

In the Assessment for Learning section (TG p15), notice that 
under Procedural Knowledge, the emphasis is on students using 
Venn Diagrams to sort numbers. They may not be proficient at 
creating and labeling. It also highlights the importance of 
identifying and using patterns so that students can determine why 
numbers are sorted in a particular way and can apply their 
understanding by adding other numbers to the correct region of 
the diagram. 

 

Q8: You should use a calendar for the Month of April to identify 
the dates that Joe and Cher work. Students should then be able to 
take these numbers and create a Venn Diagram with the labels 
Dates Joe Works and Dates Cher Works. Since they also work 
on some of the same days, the circles should overlap. 

Lessons 4 through 9 Much of what is presented in these 6 lessons can be achieved by 
using the resource Mental Math: Fact Learning, Mental 
Computation, Estimation Grade 4 Teachers Guide. In this 
guide, strategies for estimation and mental computation are 
developed through a gradual progression of increasingly complex 
numbers to ensure that students have early success in applying a 
particular strategy. Strategies are introduced one at a time and 
practiced and reinforced over several days. The introduction to a 
strategy takes the most time, so this could be during regular math 
class. The reinforcement and practice (5-10 min. each day) would 
be part of your mental math time. There are some good “story” 
problems in Math Makes Sense that give students a chance to 
apply their estimation and mental computation skills in context. 

The difficulty pilot teachers had with many of the exercises in 
Math Makes Sense is that the numbers are often too large and 
more than one strategy is introduced in a lesson and this caused 
some confusion for students. 
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 In Mental Math: Fact Learning, Mental Computation, 
Estimation Grade 4 Teachers Guide, the following estimation 
strategies are introduced (p.49-54) 

 Rounding to nearest 100 or 1000 in addition and 
subtraction 

 What to do when 5 or 50 or 500 is involved (different for 
subtraction) 

 Adjusted Front End estimation for addition and subtraction 
(adjusted simply means that you start to look at some of 
the other place values instead of just the largest place 
value so that you’ll get a better estimate) 

All of these strategies are in Lessons 4 and 8 of Math Makes 
Sense, but there are too many all at once. It also introduces a new 
rounding strategy for subtraction; rounding the subtrahend only 
to the nearest 100 or 1000. This is an effective and useful strategy 
for students to learn. 

 

Mental computation strategies in the grade 4 Mental Math 
Teachers Guide include (p.31-38) 

 Front-End Addition (2 different but similar ways) 

 Compensation (for 371 + 18, think 371 + 20 and then 
subtract 2 from 391) referred to as “make friendly 
numbers” in Math Makes Sense. 

 Make 10, 100, 1000 (similar to compensation, except you 
don’t have to make any adjustment at the end) For 
example, for 450 + 62, think 450 + 50 (from the 62) = 500 
+ 12 (the remainder of 62) is 512. 

 

If teachers choose to closely Follow Math Makes Sense Lessons 
3-8, the following suggestions may help. 

 

Q2 and 3. Do together. Copy onto chart or chalkboard. Doing 
these as a group helps students see that different estimates are 
possible and that some are closer on others; depends on your 
purpose and needs. 

 

Q4: This is a reasonable problem for students to solve. Read it 
over with them.  

 

Q5: Omit 

 

Q6: Discuss these two estimates which involve rounding to the 
nearest thousand. Leave out the calculator part. Discuss ways 
students could make an even closer estimate. (adjusted front-end 
strategy) 
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 Q7: Discuss the answer to this together. It should have already 
come up in your teaching. 

 

Q8: (Numbers, Pictures, Words) 

Good assessment checkpoint. 

Lesson 5 Using Mental Math to 
Add 

SCO N3 

Before 

If you ask students to mentally add the numbers in the teachers 
guide, be sure to write them down so they can see them as well 
as hear them. 

 

Explore 

The first example in the student book (227 + 134) is very 
challenging because it involves regrouping. Use smaller numbers 
such as 24 + 32 or 243 + 3 52. Always scaffold the activities in 
this unit so that students have reasonable entry points. 

 

Connect 

“Trang’s” example (170 + 348) is difficult because it crosses over 
into the next hundred by counting by 10s. Use an easier one. The 
two strategies introduced by the children here are the same as 
“Make 10, 100, 1000” and the front-end strategy “Break Up and 
Bridge” that’s in the Mental Math guide. 

 

Scaffold the last item in this section (top p.50). Start with 
numbers that don’t require regrouping. [353 + 240, 353 + 210,  

 

Q1: Items a, b, d, e, and g are too difficult for most kids at this 
stage. Use easier examples. 

 

Q2: Items b, c e, g and h are too difficult. Use easier examples. 

 

Q3: Change the numbers in this problem to 160 and 230. 

 

Q4: (Numbers, Pictures, Words) 

This is a good assessment checkpoint because it will allow 
students to write a problem that is reasonable for them to do.  

 Reflect 

Modify this task by presenting an addition sentence such as 227 + 
312 and ask students to explain using numbers, pictures and 
words how they would add these two numbers mentally. For 
struggling students, consider 2-digit addends such as 26 + 32, or 
2-digit plus a single digit with no regrouping; 44 + 5 = 49. 
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 In the Assessment for Learning section under Check Further, the 
example 179 + 234 is very difficult. Provide an easier computation 
for students to apply their mental strategies. Continue to provide 
practice for mental addition of 2-digit and 3-digit numbers using 
the strategies in the Grade 4 Mental Math Teachers Guide.   

Lesson 6: Adding 3-digit Numbers 

Lesson 7: Adding 4-digit numbers 

SCO N3 

Both lessons in Math Makes Sense introduce alternative 
procedures for addition (and for subtraction in lessons 10 and 
12). In the grade 4 curriculum SCO N3 states that one way 
students demonstrate their understanding of addition and 
subtraction is by using “personal strategies”. These strategies 
are as valid as a traditional algorithm which is the ultimate goal 
once their understanding of the operations has been developed. 
In order for students to develop personal strategies, they need to 
have a good understanding of place value, which is an essential 
understanding in elementary math. Alternative procedures 
include Mental Math. 

 

Lesson 6: Before 

This is a very difficult example to start off with. It involves 
regrouping ones to tens, and then tens to hundreds. An easier 
example would be 361 + 237. Discuss and record some different 
ways that these two numbers could be added. 

 

Explore 

Do together. This is a difficult pair of numbers to work with and the 
suggestions in the teachers guide require a higher level of number 
sense than most Grade 4 students are ready for. Use a different 
set of numbers that don’t require so much regrouping so that 
strategies can develop and students experience success. 

 

Connect 

Use “think aloud” to model what Abigail did to add 357 and 275 
mentally. In the second method, base ten blocks are introduced 
as a way to show what happens when we add from right to left 
using pencil and paper. It represents a physical model of the 
traditional algorithm.  

 

Practice 

Review some of the estimation strategies you have been working 
on in class. 

 

Q1 & 2: Use easier numbers that require less regrouping. See 
MM Teachers Guide. 

 

Q3: Help students set this problem up so that they can arrive at a 
solution. Consider changing the numbers to 130 and 254. 
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 Q4: The question should ask, “What 3-digit numbers might they 
be?” 

 

Q5: (Numbers, Pictures, Words) 

This is a good question to ask to see who has some 
understanding of regrouping.  

 

Q6: Do together. It’s a good example for using compensation. 389 
+ 209 = 389 + 210 = 599-1=598 

 

Q7: Use front-end addition and a place value chart (expanded 
form) and model how these two numbers might be added. 

 

Q8: Have students record the numbers. Ask them to use 
compensation to add them. 

 

Q9: Do together. Use a place value chart. 

 

Q10(b) Ask students to show how they would add the numbers in 
a way different from the right to left method. 

 

Q11: This has many possible answers. Good activity for early 
finishers and for those who need a challenge. 

 

Reflect: Excellent prompt! 

 

Lesson 7: Before 

Most students probably won’t be able to name all the different 
ways they have been learning to add 2- and 3-digit numbers (the 
teachers guide identifies 6). It may be a better strategy to review 
the different ways as a group, with examples, so that students can 
see that the same strategies can be used with 4-digit numbers. 
Note: If you are using Mental Math: Fact Learning, Mental 
Computation, Estimation Grade 4 as your primary resources for 
introducing and developing mental computation strategies, the 
practice items start with 2-digit numbers and move up to numbers 
involving 4-digits. The strategies include Front-End (two 
variations), Compensation, and Make 10s, 100s, 1000s. 

 

Explore 

(Consider an easier example which doesn’t involve regrouping in 
two places such as 1272 + 2163). For the example in the book, 
here are two possible ways to add 1275 and 2168. 
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 Front-End (adding from the left) 

1000 + 2000 = 3000 

200 + 100 = 300 

7 tens  + 6 tens = 13 tens (130) 

5 + 8 = 13 

so 3000 + 300 + 130 + 13 = 3000 + 430 + 13 = 3443 

 

Using a Place Value Chart 

 

 
 

Connect: 

Another difficult computation, this example involves regrouping in 
three different places! Consider a few easier ones (2-digit and 3-
digit numbers) to help scaffold the strategies. 

 

In the last item in the Connect section, Zena uses Column 
Addition starting on the left. Expanded Form might be better 
understood by students and works just as well. 

 

1976 + 2868 =  

3000 + 1700 + 130 + 14 = 

4700 + 144 = 4844 

 

Q1 & 2: Do these together with students. Use the overhead or 
chalkboard to estimate first and then model a strategy for adding 
the numbers. 

 

Q4: Read this problem aloud with students. Discuss how these 
numbers should be written. 

 

Q5: Scaffold this by writing 880 on the board. What are two 3-digit 
numbers that add to make this sum? Write down any reasonable 
3-digit number less than 880 that allows another 3-digit number to 
be the other addend. For example, 250. What needs to be added 
to 250 to give a total of 880? It could look like this: 

 

Thousands  Hundreds   Tens   Ones  

3  3  13  13 

4  4  3 3 
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Do several more examples, including 4-digits, and then allow 
students to work on Q5. 

 

Q6: Read this question over with students to make sure they 
understand what is meant by greater than. A number line may 
help students picture what the question looks like. 

 

 
 

Q8-9: Read all problems together and work through them one at a 
time using various strategies. 

 

Reflect:  

Students will probably have difficulty understanding what this 
question is asking for. A better question might be, How would you 
use a place value chart to add 2456 and 3237? 

 

In the Assessment for Learning section (TG p.28) it suggests 
“starting with 2- and 3-digit numbers that involve no regrouping” to 
help build confidence in struggling students. It makes good sense 
to apply this scaffolding strategy with the majority of students in 
your class. 

Lesson 8: Estimating Differences 

SCO N3 

Rounding in subtraction is different from rounding in addition.  In 
subtraction, both numbers should be rounded in the same 
direction. If you round one up and one down (which often 
happens in addition) the difference between the two numbers will 
be even greater than the actual answer. Use a number line and 
reinforce the idea that subtraction is asking us to find the 
difference between two numbers. 

 

 

 

Jake’s 
Guess 
2193

2000 3000 4000 5000

Helena’s 
Guess is 
about 2000 
more

250

+
880
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 Use another line to show how different strategies produce 
estimates further from or closer to the actual answer. Be sure to 
help students understand that in many estimating situations, a 
broad “ball park” estimate is fine, and in other cases you want a 
closer estimate. 

 
Q3: Do together to help students identify “the closest hundred”. 
Use a variety of number lines. 

 

Q5: Do together. Rather than “solve the problem”, say, “Estimate 
the answer to your problem”. 

 

Q6: (Numbers , Pictures, Words) 

Connect this question to the one you modeled in the previous 
lesson. That one wanted exact numbers; this one is looking for 
estimates. 

 

Q8: Do together. 

 

Q9-12: Do together to ensure students understand what is being 
asked and have a strategy for coming up with approximate 
answers.  

 

In the Assessment for Learning section under Procedural 
Knowledge, students will probably have difficulty explaining why 
they used a particular strategy, other than to say that they just like 
it or know how to use it.  

 

 

 

 

 

 

Lesson 9: Using Mental Math to 
Subtract 

SCO N3 

Explore: 

See if anyone can suggest a way to find the answer to this 
question and do together. A number line will help students 
visualize the “Up Through 10, 100” strategy which is part of the 
think addition process. 

Front End 
Estimation 

Ball Park Actual

Rounding 
Both Up 

Rounding the 
Subtrahend Only 
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“Starting at 198, it’s 2 to get to 200, then 100 more to get to 300 
(that’s 102), then 54 more for a difference of 156.” 

 

Another strategy students could use is to change 198 to 200 and 
354 to 356 (2 was added to each number. This keeps the 
difference between the two numbers the same, but the subtraction 
is now easier to do). 356 – 200 = 156 

 

Q1 & 2: Have students use their dry erase boards and share the 
strategies they use. Write each of the problems on the overhead, 
chalkboard, or on a piece of paper. 

 

Read the Assessment for Learning section in this lesson. The 
Mental Math Teachers Guide has lots of practice items to develop 
confidence in applying strategies. 

 

Lesson 10: Subtracting 3-Digit 
Numbers 

SCO N3 

 

 

Connect: 

To make this a bit easier for students, change the numbers to  

565 – 310 = ; “565 – 300 is 265, but I didn’t subtract enough; I still 
need to subtract 10 more, so my final answer is 255.” 

 

In the Reaching All Learners section, under Common 
Misconceptions: How to Help, do not use the first method to 
model the subtraction. It may be too confusing for students. 
Instead, follow the second method which involves modeling only 
the number that students are subtracting from – the minuend. 

In the last item in the Connect section, Jan uses “counting on” 
(also known as Up Through 10, 100 in the Mental Math guide) to 
subtract 397 from 622. Model how you would jot down some of 
the sub-steps involved in this computation and encourage 
students to do the same to “keep track of their thinking.” For 
example: 

 

622 – 397 =  

Starting at 397, it’s 3 more to get to 400 [3], then 200 to get to 600 
[200], then 22 more to get to 622 [22], so that’s 3 + 200 + 22 =225 

100 200 300 400 

198 354 

What is the difference between these two numbers? 
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 Q2: Do this together to identify which ones students need to 
complete. 

 

Q3: Do together one at a time by having students come up with 
an estimate before they actually do each subtraction. 

 

Q4 & 5: Discuss these two questions together to make sure 
students understand what is being asked and can suggest a way 
to solve each problem. 

Q6: (Numbers, Pictures, Words) 

 

Read this assessment checkpoint question over with students. 
Encourage them to use whatever method makes the most sense 
to them to solve the problem. 

 

In the Assessment for Learning section, under Conceptual 
Understanding, reference is made to aligning the digits correctly 
in a vertical format. This is more Procedural Knowledge than 
Conceptual Understanding. A higher level of understanding would 
be evident if a student wrote the numbers horizontally and 
performed the subtraction eg. 326 – 47 = 

Lesson 11: Strategies Toolkit Explore & Connect 

This lesson introduces the problem solving strategy, Make an 
Organized List. Work through each problem in these two 
sections with the students so that they see how you model the 
strategy. 

 

Q1: The first Practice item is quite challenging because of the 
numbers involved. Provide easier numbers and model how you 
would start a list. For example: 

 The Huda family picked 550 cucumbers in two days. 
They picked 100 more on the second day than they 
did on the first. How many cucumbers did the family 
pick each day? 

 

 
 

Day 1  Day 2  Total 

100 

100 more on Day 2 

200 
300 

200  300 500

250  350  600 

225  325  550 

550 
Cucumbers 
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 Q2: Draw a table as above. Use headings of 10¢, 5¢and Total. 
Do the first couple of rows together so that students see how you 
have to add the total for the dimes to the total for the nickels. 
Begin with 2 dimes and 2 nickels (30¢) and then 3 dimes and 3 
nickels (45¢). Students should be able to continue adding to the 
list until they find the correct combination that adds to 90¢.  

Lesson 12: Subtracting 4-Digit 
Numbers 

SCO N3 

Connect 

The two methods for subtraction shown on p.71 of the student text 
involve difficult pairs of numbers. Kate’s strategy, which is to 
change each number by the same amount in order to make the 
subtraction easier, requires her to subtract 31 from 856 which is 
not easy to do. A better practice item for this strategy would be 
2030 – 850 which could be altered to produce 2000 – 820 = If 
students are unsure why this strategy works, go back to the 
number line model and show how the difference between the 2 
numbers is maintained, but the numbers are easier to work with; 
they are more “friendly”. 

 

Maksim uses a compensation strategy. He changes the 
subtrahend to make the calculation a bit easier but this means he 
has subtracted 44 too much, so he has to add it back on to his 
final answer. An easier pair of numbers for students to work with 
would be 1953 – 498 = “1953 subtract 500 is 1453, but I 
subtracted 2 too many so I’ll add it back on for a final answer of 
1455. If these numbers are still too challenging for some, use 3-
digits numbers only or even 2-digit numbers. 

 

Q3: All of these subtractions are difficult and involve regrouping in 
more than one place. Provide much easier examples so that 
students are successful in applying a strategy. 

 

Q4: Have students draw a place value chart on their dry erase 
boards (or draw one on the chalk board). Have students fill in the 
numbers for “Seven Thousand One”, “Eight Thousand Twelve” 
etc. Model (with the help of students) how each subtraction might 
be solved. For (a) 7001 – 356 = , one method would be “Up 
through 10, 100”. “Starting with 356, it’s 4 to get to 360 [4], then 
40 more to get to 400 [40]; 600 more gets me to 1000 [600], 6000 
more puts me at 7000 [6000] and then 1 more to get to 7001 [1]; 
so, 4 + 40 + 600 + 6000 + 1 = 6645. 

 

The standard right to left algorithm should also be shown, but 
because of the zeros involved in the minuend, many students will 
struggle with the procedure. Scaffold this type of problem with 
examples such as 305 – 226 = , 4054 – 1063 = etc. 
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 Q5: (Numbers, Pictures, Words) 

Discuss each one of these questions one at a time and have 
students record answers independently. 

 

Q6: Draw a Time Line on the board and show how it’s a kind of 
number line. Help students use one or more strategies to find the 
difference between 1215 and 2008. 

 

Q7:  This question allows students to use a calculator as a tool for 
problem solving. Model how you would use Guess and Test and 
Make an Organized List to keep track of the numbers you try.  
The task can and should also be modified to suit individual 
learners’ needs. Students who are struggling might start with just 
2 boxes in each row and gradually move up to 3 and 4 boxes. 
More capable students might be asked to list the five greatest or 
least differences they can make. 

 

Q8: If you choose to do this question it will be a difficult problem 
solving activity for most students. Challenge only the most 
capable ones in your class to work on it independently. You could 
have a discussion about what the numbers could be. For 
example, S can be any number except zero, because numbers 
don’t start with zero. Z can’t be zero either, because you don’t 
write 000 when the answer is zero. H can be any number from 0-
9. Perhaps students could try plugging in some values. If they 
start with S = 1 and H = 0, they’ll solve the problem! 

 

Lesson 13: Solving Addition and 
Subtraction Problems 

SCO N3 

Throughout this unit, it has been necessary to look carefully at the 
numbers involved in the exercises and provide easier examples 
for students to work with. Lesson 13 is no exception. Make 
changes to the numbers as you see fir. 

 

For each question in this lesson, including the Explore and 
Connect, discuss the problem situation with students. Some of 
these problems are multi-step and students will need help making 
sense of them. Have them suggest the most appropriate operation 
in each case and record the operation on the chalk board or 
overhead for students to work on. Use 2- or 3- digit numbers 
instead of those in the book if necessary. See Assessment for 
Learning under “What to Do if You Don’t See It”. 

Unit Problem: Those Amazing 
Elephants 

Questions 1 and 3 should be done together. Questions 2 and 4 
should be read and discussed as a group, but students can 
complete the work independently in small groups or individually. 
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Assessment  The Unit Quiz, Show What You Know p.76-77 in the 
student text should not be the only assessment tool 
you use to determine the degree to which students 
have achieved the curriculum outcomes.  

 Review the Achievement Indicators and the Assessment 
Strategies in the Grade 4 Mathematics Curriculum Guide 
for SCOs N1, N2, N3 and PR4. You may also use the 
Unit Rubrics on P.51 and 53 in the Teachers Guide in 
conjunction with the Ongoing Observations (p.52) and 
Assessment for Learning sections (for each lesson) as 
tools to help you gather relevant assessment information. 

 Consider these three guiding questions: “What 
conclusions can be made from assessment 
information? How effective have my instructional 
approaches been? What are the next steps in 
instruction?”  
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Unit 3: Multiplication and Division Facts 
 

Many of the lessons in this unit should be treated as an extension to  the work you are doing in 
the Grade 4 Mental Math Teacher’s Guide and/or Thinking Strategies: Multiplication 

Preparing to Teach This Unit Review Specific Curriculum Outcomes N4, N5, and PR1, PR5 
and PR6 in your Curriculum Guide as these are the SCOs the unit 
is attempting to address. Think about the two guiding questions, 
“What do I want my students to learn? What do I want my 
students to understand and be able to do?” The Achievement 
Indicators and the Assessment Strategies for these outcomes 
will help you answer these questions and give you a better 
understanding of what it is you need to emphasize in you 
teaching. You should also refer to the Unit Rubrics on p.45 and 
p.47 in the Teacher’s Guide, the Ongoing Observations sheet 
on p.46 and the Assessment for Learning sections which are 
components of each individual lesson. 

 

In addition to Math Makes Sense, the resource Mental Math: 
Fact Learning, Mental Computation, Estimation should play an 
important role in your daily planning and teaching. The grade 4 
teacher’s guide provides a variety of thinking strategies to help 
students master the multiplication facts. Thinking Strategies: 
Multiplication by Celia Baron is another resource that teachers 
have at their disposal to assist them in helping their students 
achieve mastery of the multiplication facts by the end of grade 4.  

 

Multiplication and division facts are relatively new ideas for grade 
4 students, and will be a major focus this year. However, that 
does not mean that practice and reinforcement of addition and 
subtraction skills is no longer important. Mental Math time in your 
class should include daily, brief practice and reinforcement of 
basic addition and subtraction facts. As well, practice in applying 
mental computation strategies such as Front-End Addition, 
Compensation, Compatibles, and Make 10, 100, should be 
ongoing so that both components support one another. 

Launch: Here Comes the Band 

 

Consider rephrasing the last two questions on p.81 of the student 
book to read, “Can you count the people in the band in a different 
way?” “How many different ways can you count the people in the 
band?” 

 

In the Assessment for Learning section, there are two excellent 
suggestions for helping students who do not have well developed 
“skip counting” skills. 
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Lesson 1: Using Doubles to 
Multiply 

SCO N5 

An array model is used throughout this unit to illustrate 
multiplication facts. The first factor represents the number of rows 
and the second factor, the number of counters in a row. It is not 
important that students remember this format. It is more important 
that they realize the order of the factors does not change the 
product. For example, by turning an array such as 4 x 2 around, 
you get 2 x 4, but the product is still 8. Help students understand 
this “turnaround” or commutative property for multiplication from 
the very start. It will reduce the 100 multiplication facts to about 
50! You can use round counters or square counters to build 
arrays, though using square counters leads to a later 
understanding of area as being square units. 

 

In this lesson, one strategy for helping students think about the 
four-times table is to think “double two-times”. Using the array 
model, students will be able to clearly see that 4 x 6 and 6 x 4 is 
double the size of 2 x 6, 6 x 2.  Double 6 is 12 and double 12 is 
24, so 4 x 6 and 6 x 4 is 24! Students will need to practice 
doubling numbers mentally as a warm up to this lesson. For 
example, they could use their dry erase boards to double 4, 
double 6, double 7 etc. Doubling 2-digit products in the 2-times 
table (12, 14, 16, 18) is slightly more problematic, but something 
students in grade 4 are capable of doing. Over time, students 
should be asked to double many 2-digit numbers mentally> 

 
 

Connect 

it may be wise to leave doubling to multiply by 8 until a later time 
and focus more on the relationship between the 2-times and the 
4-times tables. There are other strategies that may help students 
with the eight-times table. The last bullet in this section (top p.84 
in student text) is a good activity for students to explore. Have 
them make an array (stick with facts in the 2-times table) and then 
double one of the factors to make an array double the size. 
Doubling one of the factors doubles the product is an 
important concept for students to internalize. 

 

Q3, 4, 5: Do these together. Some students may “just know” the 
answer to a multiplication fact. They should not be asked to 
explain the “strategy” they used. However, they might be asked, 
“How does 2 x 4, 4 x 2 help you with 4 x 4?” 

Easier Harder

1‐15

20 ‐ 25

30 ‐ 35

16 ‐ 19

26 ‐ 29

36 ‐ 39
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 Q6: (Numbers, Pictures, Words) 

This should be a good formative assessment checkpoint to 
determine whether or not students have any idea of the 
relationship between doubling a factor and the product. 

 

Q8: This problem needs to be worked through as a group. Make a 
table on the overhead or chalk board and show how you would 
start with “guess and test”. Patterns will begin to emerge. 

 

 
 

Q10: Review what the square, triangle, and circle represent. 

 

Reflect 

Suggest that students draw arrays in their explanation.  

 

In the Assessment for Learning section under Adjust Instruction, 
there is an excellent strategy for helping students develop an 
understanding of doubling. This would be effective for most 
students in your class. 

Lesson 2: Multiplying by 1, by 0, 
and by 10 

SCO N4 

Explore 

Provide students with counters and “plates” (small squares of 
paper, etc.) and have them model each situation described. In the 
first one, Mark has 5 plates with 1 waffle on each plate (write 5 x 
(“groups of”) 1. It can also be described as I waffle, 5 times (write 
1 x 5) 

 

The second example involves the fact 3 x 0, 0 x 3 and the last is 
multiplying by 10. Discuss the questions under Show and Share 
together. 

 

Q6: Do this problem together. Help students draw a picture of the 
waffle as different fruits are added and show them how each 
stage can be recorded as a multiplication. 

 

Q8: Introduce this to the whole group. Students can draw pictures 
of dimes and nickels, use repeated addition (10 + 10 + 10 + 10 + 
10 + 10 etc.) or multiplication 6 x 10, 10 x 6, 9 x 5, 5 x 9. 

Number of 
Wagons 

Number of 
Bicycles 

Total 
Wheels 

3  2  16 

4  3  22 

28 Wheels
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 Q10: This would be a good question for a math journal. 
Encourage numbers, pictures and words in their answer. 

Lesson 3: Using Skip Counting to 
Multiply 

SCO N5 

Besides factors and products, students are now introduced to 
the term multiples. Help them to understand that multiples of a 
number are the products you get when that number is multiplied 
by another number. For example, the multiples of 3 are all the 
products in the 3-times table (the products are also multiples of 
the other number!) 

 

Use overhead transparencies of the hundred chart, multiplication 
table, and blank number lines that you can change the scale on 
(PM 32) to work through Explore and Connect with the students. 
Try using “jumps of 6” rather than “steps of 6”. Students should 
see that skip counting and jumping are really the same thing. 

 

Counting on from a known fact is a challenging (but important) 
idea for students to think about. As you’re working through the 
example in the student book, talk about 9 jumps of 5 and landing 
on 45. Nine jumps of 6 is the same number of jumps, but the 
jumps are a bit bigger.  

 How much bigger is each jump in 9 x 6 as compared to 9 
x 5? (1).  

 So if 9 x 5 is 45, then 9 x 6 is 45 + 9 which is like 45 plus 
10 (55) and subtract 1. (compensation strategy) 9 x 6 = 
54 

 

 

Q2 and 3: These two questions are trying to help students see 
that if they can skip count by 3 and 4, they can figure out all the 
multiplication facts for those two tables. Most students will not be 
able to identify all the patterns as suggested in the Sample 
Solutions. You can point out any that students do not see. 

 

Q4: This involves using a helping fact. Students have had limited 
exposure to this strategy, so you should work through a, b, and c 
as a group. Refer back to the number line model.  

 6 x 5 is six jumps of 5 (30);  7 x 5 is another jump of 5 so 
that’s 30 + 5 = 35. 

 3 x 6 is three jumps of six (18), so 4 jumps of 6 is six 
more; 18 + 6 is the same as 20 + 4 (Make 10 strategy) 

 

Q5 and 6: There are many ways that students may show their 
work. Accept words, pictures and equations such as 8 x 2 = 16 or 
2 x 8 = 16. 
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 Q8. You can also use a standard 1-6 die for this game. Have 
students select target numbers between 12 and 50. 

 

Q9: (Numbers, Pictures, Words) 

Using a multiplication chart is not really part of the outcome. so 
this question has limited value as a formative assessment 
checkpoint. 

Lesson 4: Other Strategies for 
Multiplying 

SCO N5 

Explore and Connect 

All of the multiplication strategies in these two sections are in the 
Fact Learning section of Mental Math: Fact Learning, Mental 
Computation, Estimation 

 

The halve-double strategy (p.96 in student book) for any fact that 
has at least I even factor is not introduced until Grade 6 in the 
Mental Math Guide, but it may be appropriate for many Grade 4 
students as well. 

 

The difficulty with this lesson is that it introduces the 2-times, 5-
times, and 10-times tables as helping facts all at the same time 
and then the halve-double strategy for facts with an even factor. 
Students could become easily overwhelmed and confused with so 
many different (though related) strategies to think about. In the 
Mental Math program, and in Thinking Strategies: Multiplication, 
strategies are introduced in isolation from one another and 
practiced and reinforced daily. If you are following the suggestions 
in these resources, you can leave out much of what’s in lesson 4 
although there are some good application problems (Q5 – Q11) 
that students could solve once they have dealt with the facts that 
are involved. 

Lesson 5: Using Patterns in a 
Multiplication Chart 

SCO N5 

Explore and Connect 

Students should learn how a multiplication chart works and how it 
reinforces the commutative (order) property of multiplication. 
Students can also use it as a tool to keep track of the facts they 
have been introduced to or have perhaps mastered. A similar use 
for a multiplication grid can be found in Thinking Strategies: 
Multiplication p.3 along with other ideas to help students monitor 
their progress.  

Be sure to spend some time looking for all the different patterns 
that exist in a multiplication chart. This reinforces much of the 
pattern work from Unit 1. 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 185 

 

 
 The pattern in the 9-times table is introduced here, but Mental 

Math: Fact Learning, Mental Computation, Estimation  and  
Thinking Strategies: Multiplication do a much better job of 
teaching students how to use the patterns for fact learning. 

 

Q1-6: Do these together one at a time with students. They help 
reinforce the strategies that have been introduced. 

 

Q7: Independent work 

 

Q9: (Numbers, Pictures, Words) 

Good formative assessment checkpoint, but you should read the 
problem over with students to make sure they understand that 
they’re trying to find out how far Yana walks in 5 weeks and that 
there are 7 days in a week. 

 

Reflect 

This is an assessment of strategy selection and is a reasonable 
one to ask students if you have been working with the strategies 
as introduced and developed in the Grade 4 Mental Math 
Teachers Guide. 

Game: Array, Array! This is an effective game to reinforce and develop mastery of the 
multiplication facts by using the array model. Rather than waste 
time having students draw and cut out arrays, make a master set 
of those listed on TG p.23 and then run off several sets for 
students to work with at centers. On the product side of each 
array, use a pencil to lightly write down one of the factors. This 
can be erased later as students become more proficient with their 
facts. 

 

 
 

56 

7 
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Lesson 6: Strategies Toolkit 

SCO N3 

 

 

The problem solving strategy in this lesson is Use a Pattern. 
Begin by reading over the problem with students. Use the 
overhead and some equilateral triangles (pattern blocks or cut out 
your own) Start with 1 triangle. One person can sit on each side, 
so that would be 3 people. When you put 2 tables together, you 
don’t make room for 6 people because one side of one table is 
now touching one side of the other table. Two tables will allow you 
to sit 4 people. Begin a chart for students to copy and extend. 

 

 

 

 
 

Students should work with squares for Connect and hexagons for 
the first question in Practice and create chart/tables for both. # 2 
in Practice can be solved by making a chart with Blue as the 
heading for the first column and Red for the second. 

Lesson 7: Using Arrays to Divide 

SCO N5 

This best use of this lesson is to help students see how division 
and multiplication are related operations. Using the array model, 
students have an understanding of what 3 x 4 looks like. Now they 
need to “work backwards” and see the 12 as divided into rows of 4 
and know that there are 3 rows (12 ÷ 4 = 3) and that 12 divided 
into 3 rows will mean 4 counters in each row (12 ÷ 3 = 4). 

 

In Explore, students are asked to make different arrays using 24 
counters. Once everybody has made an array, record the different 
ones that students have come up with as multiplication facts.      
(1 x 24, 2 x 12, 3 x 8, and their turnarounds). If there are any that 
are not on the list, challenge students to search for another array. 
Describe each multiplication fact in terms of the story so that a 
division sentence can be written, For example, for 2 x 12, say, 
“The 24 children were divided up into 2 equal rows. How many 
children were in each row?” (12)  24 ÷ 2 = 12. For 12 x 2 say, 
“There were 24 children.  !2 children were put in every row. How 
many rows would there be?” 24 ÷ 12 = 2 

Number of 
Tables 

Spaces for 
People to Sit 

1  3 

2 

3 

4 

5 

4 

5 
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 Q2. Just ask students to model these arrays with counters. 
Connect 5 ÷ 1 to “How many ones are there in 5?” and 5 ÷ 5 as 
“How many fives are there in 5?” 

 

Q4: All division facts can be solved using a “think multiplication” 
strategy. Model all of these for students and have them provide 
the answers. For 30 ÷ 6 =, ask “Six times what is 30?” etc. 

 

Q5: Do together and think aloud for students. For a) ask, “Five 
times what is 35?” For b) ask, “Seven times what is 35?” 

 Q6: (Numbers, Pictures, Words) 

Read this over with students and clarify how many musicians are 
in the band (27) 

 

Q7: Provide a few examples of what “a number divided by itself” 
looks like. 7 ÷ 7 =, 6 ÷ 6 =, etc. 

Lesson 8: Relating Multiplication 
and Division 

SCO N5 

This lesson continues to develop to relationship between 
multiplication and division. Using “think multiplication” for the 
division facts should be standard practice. Because this 
understanding takes to develop in students, teachers should lead 
the group through each exercise one at a time. 

 

Q9: (Numbers, Pictures, Words)  

Good formative assessment checkpoint. Be sure to read the 
question over with students. Most of them should work with 
counters of some kind to model the situation described. 

Lesson 9: Dividing by Numbers 
From 1 to 9 

SCO N5 

 

 

 

 

 

 

 

 

 

 

Before 

By this time, most students should be able to write the 2-times 
table without using a multiplication chart. Reinforce the term 
multiples and discuss how they are similar to products.  

 3 x 2 = 6 “Six is the product of 3 x 2 and 2 x 3. It is also a 
multiple of 3 and a multiple of 2”  

Model all of the Before section using the multiplication chart 
transparency. 

 

As in lesson 8, this lesson continues to develop to relationship 
between multiplication and division. Using “think multiplication” for 
the division facts should be standard practice. Because this 
understanding takes to develop in students, teachers should lead 
the group through each exercise one at a time. 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 188 

 

 

Lesson 10: Pose and Solve 
Problems 

SCO N5 

Explore 

When introducing the chart on p.113 in the student book, be sure 
that they understand that the numbers in the column are the 
regular number of players on a particular sports team. Some 
students may think the numbers represent how many children 
signed up to play. Work through the baseball and basketball 
teams with the kids.  

 There are 30 children.  

 How many baseball teams can be made with that many? 
30 ÷ 9 = 3 teams, but there will be 3 kids left out, so that 
won’t work.  

 For the basketball team, it’s 30 ÷ 5 = 6 teams with nobody 
left out, so that’s one sport. Etc. 

 Connect: 

Work through this problem with students. The question restricts 
the possibilities to 7 games. Consider ignoring this for the time 
being and show how a chart can be used to show all the 
combinations. For example. 

 
 

Q3: Do together 

 

Q4: Omit 

 

Q6: Omit 

Assessment 

 

 

 

 

 

 

 

 The Unit Quiz, Show What You Know p.116-117 in the 
student text should not be the only assessment tool 
you use to determine the degree to which students 
have achieved the curriculum outcomes.  

 Review the Achievement Indicators and the Assessment 
Strategies in the Grade 4 Mathematics Curriculum Guide 
for SCOs N4, N5, PR1, PR5 and PR6. You may also use 
the Unit Rubric on P.45 in the Teachers Guide in 
conjunction with the Ongoing Observations (p.52) and 
Assessment for Learning sections (for each lesson) as 
tools to help you gather relevant assessment information. 

22 Players

Doubles 
Games Players 

Singles 
Games  Players  Total 

1  4  9  18  22 

2  8  7  14  22 

3  12  5 

4 
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  Consider these three guiding questions: “What 
conclusions can be made from assessment 
information? How effective have my instructional 
approaches been? What are the next steps in 
instruction?”  

Unit Problem: Here Comes the 
Band 

Most Students should be able to work on the questions in the unit 
problem independently once they have been read and discussed 
as a group. 

Unit 1-3 Cumulative Review The following questions are recommended as  
review/reinforcement/ re-teaching questions: 

Q1, 3, 5, 6, 9, 12 

Q7, 8, 10, 11 should be done as a group. 
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Unit 4: Measurement 
 

Preparing to Teach This Unit This unit is divided into two clusters, each addressing different 
aspects of Measurement. The first six lessons explore time as it is 
represented on a calendar and on analog, digital, and 24-hour 
clocks. Review Specific Curriculum Outcomes SS1 and SS2 in 
your curriculum guide for a more complete elaboration of the 
depth and breadth expected. For lessons 7-13 review SCO SS3 
which addresses concepts related to area. The Achievement 
Indicators and the Assessment Strategies for these outcomes 
will give you a better understanding of what it is you need to 
emphasize in your teaching when working through the unit. The 
Unit Rubric on p.55 in the Teacher’s Guide includes both Time 
and Area on the same form, but you may wish to assess them 
separately using categories that work best for you. The 
Assessment for Learning sections which are found on the last 
page of each lesson in the Teachers Guide are very helpful in 
providing examples of what to look for when assessing learning 
and what to do when you don’t see it.  

Launch: Design a Playground 

 

This launch is better left until just before Lesson 7 since that 
is where the work on area begins in this unit 

Lesson 1: Calendar Time 

SCO SS2 

This lesson will introduce students to the international standard 
(metric standard) for representing or recording calendar time. 
Many adults will not be familiar with this notation, but it is easy to 
learn and understand and avoids some of the confusion that is 
sometimes caused when dates are recorded in alternative ways. 
For example, is 8/10/51 August 10, 1951 or October 8, 1951? 
After students have explored some of the many ways that dates 
are often written and identified instances that are open for 
interpretation, the need for a standard format can be discussed 
and introduced. 

 

Explore 

The two calendar pages on p. 124 in the student text show the 
month of February in a leap year and in a normal year. You may 
find some of the following background information helpful in your 
teaching. 

 A common year has 365 days and a leap year 366. 

 A leap year happens every four years to synchronize with 
Earth’s orbit around the sun which takes 365¼ days. The 
“Solar Year” is actually about 11 minutes less than 365¼ 
days, so to keep synchronized, the leap year is omitted 3 
times every 400 years! 

 Most years which are divisible by 4 are leap years, so 
2008 was a leap year, but not 2009. 
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  Students may also be curious about when “leap year 
babies” celebrate their birthday, or how old they really are 
if their actual birth date is only once every 4 years. 

 

Connect 

Metric notation is introduced right away in this section. There are 
also some examples of alternative ways that dates are often 
recorded. The main purpose of these examples is to illustrate how 
they are open to interpretation.  

 

Q1 through 7: All of these tasks are very similar. Pick and choose 
a representative sample for students to complete rather than all of 
them. Note: In Q2 students probably won’t know the 5th month 
or the 9th month without rhyming off the sequence and 
keeping the count on their fingers (many adults use a similar 
strategy for some months). 

 

Q8:  

This question can be omitted. It is the first time that a non-
standard representation is used on these two pages and may 
cause unnecessary confusion. Help students become comfortable 
with the standard, metric notation. 

  

Q9: Numbers, Pictures, Words  

This problem is one that students should be able to do, for the 
most part, on their own especially if they are directed to the three 
calendar pages in question 7. If they don’t use the calendar 
pages, they need to know how many days there are in the 7th and 
the 8th months and use the information in the problem to figure out 
the answer of 11 or 12 days depending on their interpretation of 
the word “away”. Be open to both answers as long as students 
can explain their reasoning. 

 

Reflect 

This could be a good homework activity to involve parents and 
introduce metric notation.  

 
Lesson 2: Exploring Time 

SCO SS1 

Time and Clock Reading 

▪ Telling time has very little to do with measurement of time 
conceptually. 

▪ The skills of clock reading are related to the skills of 
reading any meter that uses pointers or hands on a 
numbered scale. 

▪ Clock reading is a difficult skill to teach in the first and 
second grades, and yet nearly everyone learns to tell time 
by middle school. 
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 Explore 

The passage of time can be recorded in many different ways. 
Students may be familiar with a sand timer such as an hour glass, 
or the kind often included in board games. They may also be 
familiar with sundials even a metronome if they take piano 
lessons. The important thing for students to realize is that there 
are many ways to measure the passage of time. Clocks (digital, 
analog, and 24-hour) are tools that have evolved over hundreds of 
years and each present the same information in a different way. 

 

Analog Clocks  

Work with the analog clock will help reinforce the five times table 
in multiplication if the numerals are identified as minutes after the 
hour eg. 9 is 45 minutes after; 6 is 30 minutes after etc., so 9 x 5 
and 5 x 9 is 45 and 6 x 5 and 5 x 6 is 30. (See Lesson 3)  

 

▪ On an analog clock, the little hand indicates broad, 
approximate times - the nearest hour. 

▪ When we look at the hour hand we focus on where it is 
pointing. 

▪ The long hand indicates time after and until an hour in 
minutes. 

▪ With the minute hand, the focus is on the distance it has 
gone around the clock or the distance yet to go for the 
hand to get back to the top. 

 

Begin with a one-handed clock (see Teaching Tip, Unit 4 Pro 
Guide p.9). A clock with only an hour hand can be read with 
reasonable accuracy. Use lots of approximate language 

▸ It’s about seven o’clock. 

▸ It’s a little past 9 o’clock. 

▸ It’s halfway between 2 o’clock and 3 o’clock. 

 

Discuss what happens to the big hand as the little hand goes from 
one hour to the next. When the big hand is at 12 the hour hand is 
pointing exactly to a number. 

▸ If the hour hand is about halfway between numbers, 

about where would the minute hand be? 

If the hour hand is a little past or before an hour, where 
could the little hand be? 
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As skills develop, suggest that students always look first at the 
little or hour hand to learn about what time it is, and then focus on 
the minute hand for precision. 

 

Have students show the reading on a digital clock when shown an 
analog clock and vice versa. Stress time after the hour when 
comparing analog and digital clocks.  Time before the hour or till 
the hour can come later. 

 

Other Ways to “Read” Time 

When we tell time we often use other words that mean the same 
thing as the minutes after. 45 minutes after is sometimes called “a 
quarter to…”;  30 minutes after can be called “half past”. See if 
students can explain why some of these descriptions make sense. 
A chart or table would also be helpful, especially if you include the 
clock face next to each one, and a discussion of the meaning of 
fourths. 

  

Clock 
Numeral

Minutes 
After the 

Hour 

Other Ways to Say This Time 

6 

3 

9 

30 

15 

45 

Half past 

Quarter after or ___ fifteen 

 

  

Digital Clocks 

Digital clocks permit students to read times easily, but do not 
relate times very well. To know that a digital reading of 7:58 is 
nearly 8 o’clock, the child must know 

▸ that there are 60 minutes in an hour 

▸ that 58 is close to 60 

▸ and that 2 minutes is not a very long time 

 

It is important to impress upon students that analog 
clocks/watches have been around for much longer than digital 
clocks and that they are still very much in use. Students need to 
learn how to read these clocks and relate them to their digital 
representation. 
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  Q1 and 2: Help students read the times on the analog clocks. If 
you have been getting students to read time as “quarter after” or 
“half past”, the digital representation may not be as obvious to 
them. 

 

Q3-8: These are standard “learn to tell time” activities. Pick and 
choose which ones you want to include. 

 

Numbers, Pictures, Words 

This assessment question is open-ended in that students can 
have different starting and ending times for recess, although the 
duration of the break is 15 minutes. Drawing the analog clock (b) 
will be a challenge for most students at this point, Consider 
providing them with a blank analog clock face on which to draw 
the hands. 

 

In Assessment For Learning (p.11) there are some excellent 
suggestions for developing the concept of quarters on a clock 
face. 

Lesson 3: Telling Time 

SCO SS1 

 

 

 

 

 

 

 

Q4 - 8: Students should do many of these using play clocks, with 
the teacher providing the directions. 

 

Note: Q7: Be sure students understand that 60 minutes is one 
hour. 

 

Reflect:  

This is a good assessment question that students can use as a 
writing prompt and the At Home suggestion makes an excellent 
homework activity that parents could get involved with. 

Lesson 4: Elapsed Time 

SCO SS1 

Be sure that students have play clocks to work with to help them 
work out elapsed time. Some students will be ready to work on 
these problems without having to refer to a clock. 

Lesson 5: Telling Time to the 
Minute 

SCO SS1 

This lesson is an extension of the work you have been doing to 
this point. Telling time to the five minutes leads to the more exact 
“time to the minute”. The notation A.M. and P.M. are introduced in 
this lesson. Understanding this notation will help with 
understanding of the 24-hour clock in Lesson 6. 

Lesson 6: The 24-hour clock 

SCO SS1 
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The 24 hour clock has also been called railway time and military 
or railroad time. Modern 24 hour analog clocks and watches, and 
many digital clocks and watches, use the 24 hour time system, in 
which the 24 hours of the day are numbered from 1 to 24. The first 
12 hours of the day are numbered from 1 to 12, but 1 in the 
afternoon is numbered 13, 2 is numbered 14, and so on, until 11 
at night, which is numbered 23.The 24 hour time system is also 
widely available as an option for digital clocks or watches. If they 
can’t manage the 24 hour time system, they’ll need some kind of 
AM/PM indication. To convert between the 24 and 12 hour time 
systems, use this diagram: 

 
 

Launch: Design a Playground  

 

It is appropriate to launch the next 7 lessons which explore the 
concept of area by having students look back to the Launch for 
this unit on p. 122-123 of their text. 

The last 2 questions on p. 123 should spark some disagreement 
and lively discussion about the amount of space that different 
objects seem to cover. It may be difficult to know for sure from 
looking at the picture, but the important concept for students to 
understand is that the term area refers to the amount of space an 
object takes up or covers. 

This will be a very “hands on” concept for students to explore as 
they construct their ideas and understanding of what area is. 

Lesson 7: Covering Shapes 

SCO: SS3 

By the time students get to grade 4, they will have worked with 
pattern blocks in a variety of ways, including activities similar to 
the Explore and Connect on p. 146-147. In the past, students 
may have covered a shape with different pieces of pattern blocks 
(hexagons, triangles, trapezoids etc.).  Although they were able to 
cover the shape without leaving any gaps, there was little 
relationship to the area of the shape, because of the different 
pieces that were used. The words Congruent and Area are 
introduced in this lesson and should be added to your Word Wall. 

 Refer to the Assessment for Learning on p. 29 which outlines the 
learning goals for the lesson. 

 

Q1 & 2: You will need to have quite a few sets of pattern blocks 
and lots of green triangles for students to use as the area unit. An 
alternative idea is to use the same shapes on p.146 and have 
students find the area in green triangles (the area of each shape 
will be twice what it was when the blue rhombus was used).  
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 Q3 – 7: Pick and choose from these questions. If students 
understand that area is the amount of space covered by 
congruent shapes and they can cover various shapes with pattern 
blocks and “count the area”, it’s time to move on to the next 
lesson which introduces the square as the standard unit for 
measuring area. In fact, lessons 7 and 8 could be combined into a 
tighter sequence of exploration. 

Lesson 8: Exploring Area 

SCO SS3 

Begin this lesson with the Connect on p. 151. Color tiles or 
square 2-sided counters work well. The concept of a rectangular 
array which students explored in the last unit, should support this 
related concept that area is expressed as the number of square 
units and that you can use multiplication to figure out the total 
number of squares instead of counting each one – though some 
students may still rely on some kind of counting strategy to work 
out the total. 

 

Q1-5: Students should be able to complete all of these questions 
though some may have difficulty expressing the total as a 
multiplication sentence. Help them see each rectangle as the 
number of rows and columns, but remind them that reversing the 
factors might change the way we “see”  or position the rectangle, 
but it does not change the total number of squares. “Four rows of 
six squares (4 x 6) and six rows of four squares (6 x 4) both have 
a total of 24 squares.” 

 

Q6: This would be a good question to do together because 
students will have different spatial abilities for estimating, and it 
will be useful to discuss various ways that they reason about the 
area of each shape. In the last two parts of this question, students 
might use some type of counting or multiplication to determine 
each area (including partial products and subtraction). 

 

Q7: This question will help develop elements of problem solving, 
and illustrate how different shape can have the same area. KT 
students could work with the square counters instead of drawing 
the rectangles. 

 

 

 Q8: Numbers, Picture, Words 

Good formative assessment question. The shape doesn’t have to 
be a rectangle, and it will be important for students to understand 
this. Provide grid paper and square counters or tiles for students 
to use.  
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Lesson 9: Measuring Area in 
Square Centimetres 

SCO SS3 

Before 

This is a very good idea for introducing the square centimetre as a 
common unit for recording the area of relatively small shapes. 
(You will eventually discuss why a square centimetre is not such a 
good unit for recording larger areas, specifically in Lesson 11). 
You will need to make an overhead transparency for the cm grid 
paper and the 4cm x 6cm rectangle, because a cardboard 
rectangle will appear black on the projector and you need to be 
able to overlay the grid paper on the rectangle to determine its 
area. 

 

Remind students of the work they did in the last lesson with the 
square counters or tiles and help them see how the squares on 
the grid paper are much smaller, in fact each one is 1cm square. 
So if we find that a shape can be covered by exactly 20 of these 
small squares, then we say that the shape has an area of 20 
square centimetres. We can write out these two words or we can 
use the shortcut method and write 202 cm. For a physical model 
of a square centimetre you could use the unit cube from the Base 
Ten materials and help students see that each face is one cm2. 

 

Explore 

If you don’t want to make grid paper transparencies for every 
student, use the one you made earlier. Make a transparency of  
Master 4.29, and have individual students come up to the 
projector and overlay the grid on each shape to find the area. 
Again, some discussion about ways to find the total will reinforce 
the work from earlier lessons. 

 

Practice 

The concept of benchmark or referent is introduced superficially 
on p. 154. Students need some strategy for estimating the area of 
a shape in sq. cm and the width of a finger is suggested as 
something they could use. There might be other things that they 
could identify to use as a referent or benchmark as well. Walk 
students through the first 2 questions in this section to help them 
understand what you mean when you us the term benchmark and 
emphasize that this is just a strategy to help with estimation. 

 

Q3, 4, 5: Students should have no difficulty with these questions. 

 Q6: Numbers, Pictures, Words 

This question has limited assessment value. Part C is probably 
the best of the three tasks. 
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 Q7: Game 

Worthwhile game to play, but see if students can tell; you the area 
of the 10cm x 10cm grid before they begin.  

 

Reflect: Omit. 

Lesson 10: Estimating and 
Measuring Area 

SCO SS3 

Explore 

There’s quite a bit of preparation needed to do this the way it is 
outlined. You may be just as far ahead by going to the Connect 

and introducing the idea of half squares and parts of squares 
when irregular shapes are involved. Do p. 157 as a group to 
develop spatial reasoning skills. 

 

 

Q1: Students should be able to do these three tasks 
independently. 

 

Q2: No need to do this one.  

 

Q3, 4, & 5: Choose one of these for students to work on, or let 
them choose one to do! 

 

Q6: Having students explain their thinking in this question will be 
very useful. However, there is limited value in asking them to 
replicate the shape on grid paper and many students will not be 
able to draw it accurately. The important thing is for them to 
explain how they would estimate its area. 

 

Reflect: This would make a good writing prompt. 

Lesson 11: Finding Area in Square 
Metres  

SCO SS3 

Begin this lesson by reviewing the use of the square centimetre to 
determine the area of some smaller shapes. 

Discuss the dimensions of the school playground or some other 
large area and what the dimensions of those shapes might be in 
centimetres.  

Help students realize that for larger areas, we use larger units 
because they are easier to work with and because it takes less 
time and effort to write them down. For example, we might 
measure the area of a large square of paper using square 
centimetres and find that it has an area of 10 000 cm2. If we used 
a larger unit like a square metre, we would be able to say that the 
same shape has an area of one square metre or 1m2 . That’s a lot 
easier to write down and it means the same thing. 
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 Explore/Connect 

This would be an excellent activity to do with your students. 
Materials are easy to come by and it engages kids in some real 
hands-on, minds-on learning. 

 

Q1 & 2: The concept of referent (benchmark) is again raised. This 
time, students are challenged to come up with something that is 
about the size of a square metre. Most students will not be able to 
think about this on their own, so the teachers will need to guide 
them and help them with spatial reasoning and estimation. 

 

Q3: Depending on how many square metres cut from newspaper 
you have, you may want to use smaller number for the area. You 
will also need quite a bit of space, so you will probably want to 
move to somewhere in the school with enough floor space to 
accommodate the various shapes. The teacher should direct this 
activity to minimize confusion. 

 

Q4, 5 and 6: This is the same type of work done in earlier 
lessons, except that a square metre is the unit rather than a 
square centimetre. Students should have few difficulties with this 
work. 

 

Q7 & 8: (Benchmarks/Referents) Do this together one at a time. 
For example, ask, (“Is the classroom wall a fairly large thing or a 
small thing? What would be a good unit to measure its area with? 
What could we use as a benchmark to estimate its area?” 

Q9: Numbers, Pictures, Words 

This would be a fair assessment task for students, although it’s 
not clear how a student might show his/her work. If they make a 
table, the answer to the question will be obvious from the 
information presented and there will be no “work” to show! 

 

Reflect: Good question to have students write about in their 
journals. 

Lesson 12: Strategies Toolkit Explore 

Use the overhead projector and square tiles. Have students come 
up one at a time and make a shape using 4 squares as described 
in the text. There will be 4 possible shapes and not 3 as shown in 
the teachers guide. Here is the missing one.   

 

Some students may make a shape that has 
already been done but is in a different 

orientation. Help students to understand that if a shape can be 
picked up or turned around and it fits over another shape, then the 
two shapes are the same. 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 200 

 

 

 Connect 

This challenge is reasonable for students to work at on their own 
or with a partner. You should remind them that the squares they 
are using are not square metres, but are used to represent square 
metres. We call this a scale. 

 

Each group should have at least 12 squares (about 40 would be 
better since there are three possible rectangles that could be 
made each with an area of 12 square metres) and grid paper to 
record the rectangles they make. 

 

Practice 

Q2, 2, & 3: Choose one of these for students to complete or have 
them choose the one they would like to do. 

 

Reflect: 

This is a very good prompt to get students thinking about how 
“Draw a Picture” can be used effectively to make sense of some 
kinds of problems. 

Lesson 13: Exploring Rectangles 
With Equal Areas 

SCO SS3 

All of the activities in this lesson deal with the same concept, 
shapes with the same area can look different. There is no need 
to do all of these questions. Q2 in particular (p.165) should be 
modified so that students don’t have to waste time drawing the 
rectangles. The area can be determined from the figures in the 
book. 

It might be helpful to make the connection between the 
dimensions of the rectangles and their area in terms of factors and 
products which were introduced in Unit 3. For example, if we know 
that the area of a rectangle is 24 cm2, (the product) we can list all 
the pairs of numbers that, when multiplied, equal 24 (factors). 

1 x 24 = 24, 2 x 12 = 24, 3 x 8 = 24, 4 x 6 = 24. There aren’t any 
more, so there are 4 possible rectangles that we could make 
having an area of 24 cm2. Some understanding of this relationship 
will help students construct shortcuts for the problem. 

 

Reflect 

This will help students clarify their understanding and should be 
assigned as a writing activity. 

Show What You Know: Unit 4 This can be a good review of what was learned in this unit. For Q 
1-9, do one example from each question together as a class and 
then assign the rest for students to complete on their own. 

Q10: Omit. 

Q11-14: Students should have access to square counters for 
each of these. 

Q15: Omit. 
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 Q16: Remind students about factors and multiples and how this 
might help with these three tasks. 

Unit Problem: Design a 
Playground 

This could be a homework assignment or one to be completed 
with a partner. Students could name, illustrate and colour their 
“playgrounds”. Consider giving out more than one sheet of grid 
paper so that students can tape them together to make a larger 
grid to work with.  

Investigation: The Icing on the 
Cake 

Introduce this investigation to the class by modeling a 2 x 2 
square one-layer cake with snap cubes (cube-a-links™). Draw a 
table on chart paper or on the chalkboard and record the number 
of sides that have icing on them. Repeat for the next largest one-
layer cake that’s a square (3 x 3). Have students work on their 
own or with a partner to make the next two largest square cakes 
(4 x 4 and 5 x 5). Discuss the patterns that are evident from the 
data in the chart so that they can predict for the next size cake 
and the next and the next etc. Students don’t actually build the 
cakes, but work with the patterns in the table. 

 

Display Your Work and Take it Further can be omitted. 
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Unit 5: Fractions and Decimals 
 

Preparing to Teach This Unit This unit is divided into three clusters. The first 8 lessons develop 
understanding of basic fractions less than or equal to one and 
introduces the terms numerator and denominator.  Review 
Specific Curriculum Outcome N8 in your curriculum guide for a 
more complete elaboration of the depth and breadth expected.   

 

Lessons 9-11 will use a variety of models including base ten 
materials and money to show how tenths and hundredths can be 
written as decimal numbers. N9 and N10 in your curriculum guide 
lists achievement indicators that describe what students should be 
able to do if they have achieved these outcomes.  

 

For lessons12-14 review SCO N11 which addresses addition and 
subtraction of decimals (hundredths). Mental computation and 
estimation strategies for these operations will be developed.  

 

The Unit Rubric on p.51 and Ongoing Observations: Fractions 
and Decimals on p. 52  in the Teacher’s Guide assesses 
understanding of concepts, procedures, problem solving skills 
and communication as they relate to fractions and decimals. 
These tools will help you gather the information you need to 
enhance student achievement of SCOs N8, N9, N10 and N11. In 
addition, The Assessment for Learning sections which are found 
on the last page of each lesson in the Teachers Guide are very 
helpful in providing examples of what to look for when assessing 
learning and what to do when you don’t see it.  

Launch: Spring Activities Day 

 
For the first question, “What does 

12

4  mean?” the suggested 

response given in the guide will not be a typical one from most 
students. It is enough if they can say that Penny managed to put 4 
of the 12 eggs into the carton. You can write this as a fraction on 
the chalkboard. Ask them to look at the other egg cartons on the 
table and describe how many are in each carton using this kind of 
fraction language. Write each fraction on the board as you go, 
e.g., “Five out of 12 eggs.” 

12

5 . Ask what it would be if there was 

just one egg in the carton, and what it would be if there were 
twelve eggs. Write these as fractions as well. You can then 
compare the information presented in the table and emphasize 
that, because the denominators are the same, it’s easy to say who 
came first, second and third just by looking at the numerator which 
shows how many of the 12 eggs each person was able to put into 
the carton.  



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 203 

 

 
Lesson 1: Fractions of a Whole 

SCO N8 

Before 

Rather than using the overhead, give each students 12 colour tiles 
or squares and ask them to make a rectangle of any size using 
two different colours. Call on a student to describe his or her 
rectangle in terms of the fraction represented by each colour. For 
example, ask, “How many tiles did you use to build your 
rectangle? (9) How many of them are red? (4) So four of the nine 

squares are red (
9

4 ). How many of them are blue? How would you 

write that as a fraction?  

 

Do not spend too much time on the term “proper fraction”. This is 
developed later. At this point, students in grade 4 will be learning 
about fractions which are less than 1. Emphasize what the 
numerator and denominator in a fraction means throughout this 
unit. 

 

Q1-8: Help develop the concept by doing each of these questions 
together as a group. In Q4(c) some students might “see” the 
shape as a cube and argue that the picture represents sixths. This 
would be correct for those students. Others will see the shape as 
a hexagon made with 3 rhombi as in a set of pattern blocks. 
These students will identify thirds.  

In Q6, after the fractions have been written for each shape, point 
to the denominator and ask, “What does this number tell us? Do 
you remember what we call this part of a fraction?” Repeat for the 
numerator. 

 

Q9: Assign this as a checkpoint for what you have just taught. 
Use Master 5.24. 

 

Q10: Optional 

 

Q11: Ask students to write fractions that describe each colour in 
their designs as a fraction of the total. 

 

Q12: Numbers, Pictures, Words 

This is an interesting assessment question. It will provide 
information about who understands the concept of half in this 
context and who can apply spatial reasoning when dealing with 
diagonals. 

 

Reflect:  

Ask students to think about what five eighths means and have 
them draw and write about it. 
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Lesson 2: Fraction Benchmarks 

SCO N8 

Explore 

Make a transparency of Master 5.25. Show one of the strips on 
the projector and ask, “How many equal parts are there? (10) So 
this strip is divided into tenths. Is the number of equal parts that 
this is divided into called the numerator or the denominator?” 
Mark zero and one at either ends of the strip and count while 
pointing, “one tenth, two tenths, three tenths, four tenths, five 
tenths. Notice that five tenths is half way. Write the fraction for 
one half on the strip. Write five tenths below it and discuss why 
both fractions mean the same amount. Look at each fraction in the 
box and ask students where each one would be on the paper 
strip. Ask if they are closer to 0, one-half, or to one. 

 

Connect 

Prepare three number lines (5ths, 10ths, 20ths) for the overhead. 
For each number line, ask students to identify what each is 
divided into (fifths, tenths, twentieths) and ask if various fractions 
are closer to 0, one-half, or 1 on each line (two fifths?, four fifths?, 
0ne fifths? etc.). 

 

Q1 & 2. Save time by doing this one with students. Prepare a 
number line on the chalkboard for Q2 so students can come up 
and place the fractions. 

 

Q3: Numbers, Pictures, Words 

Students will probably not be ready for this kind of question 
because they have had so little experience in thinking about the 
relative sizes of fractions. The teacher can direct the learning by 
drawing various number lines each representing different fractions 
(thirds, eighths, tenths etc,).  

 

Q4: This is similar to the previous one and should be done 
together. 

 

Q5: Students can do this one on their own. Make sure they 
understand that they can divide the number line into whatever 
fraction they wish as long as the parts are equal. 

 

Reflect 

This will be a good assessment checkpoint. Make sure they have 
strips of paper to fold. 
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Lesson 3: Exploring Fractions of a 
Set 

SCO N8 

Explore 

Use 20 two-sided counters if you have them. For each time, have 
students draw and colour the counters and record the fraction for 
each colour. This is a good opportunity for the teacher to walk 
around the room and see who understands the concepts of 
numerator/denominator. 

 

Q1: Do this together. The teacher should record each fraction one 
at a time, point to the denominator and ask, “What does this tell 
us?” Repeat for the numerator. Can students remember the 
names of these parts of a fraction? 

 

Q2, 3, 4: Students should complete these three questions in about 
15 minutes. Check answers together. 

 

Q5: Orally. Teacher records the fraction. 

 

Q6 & 7: Together. Teacher draws circles or some basic shapes to 
represent the rabbits and the pairs of pants. Ask questions as 
before about the numerator and the denominator. 

 

Q8: Students do independently. 

 

Q9: Numbers, Pictures, Words and Reflect 

Both of these are valuable assessment questions. 

Lesson 4: Finding a Fraction of a 
Set 

SCO N8 

Explore 

This activity will too difficult for most students at this point. Come 
back to it once they have had more experience with finding the 

fraction of a set. For a statement such as 
8

3
 of 16, it is important 

that students can tell you that: 

 There are 16 objects or counters in the whole set. 

 The denominator tell you the 16 are divided into 8 equal 
groups. 

 The numerator is the number that identifies how many of 
the equal groups are being counted. 

 3 of the equal groups has a total of 6 counters. 

 

Connect 

Use counters on the overhead to show how sets can be sorted or 
divided into equal groups. The two examples in the book can also 
be sorted into halves as some students may point out. 
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 Practice 

Q1, 2, 3: Give each student 20 counters of some kind. Work 
through each question one at a time with the students. For 

example, for 
4

1  of 8, ask, “How many counters do we need to 

sort? How many equal groups will there be? Go ahead and sort 
the 8 counters into 4 equal groups (fourths). How many counters 
are there in one fourth? Two fourths? Three fourths?” Repeat for 
questions 2 and 3. 

 

Q4 & 5: Do the first one in each question together and let students 
do the others. 

 

Q6: Omit. 

 

Q7: Omit. Structure of this question may be misleading to many 
students. 

 

Q8, 9, and 10: These are good questions for modeling a think-
aloud strategy. For example, in Q8: “We know that one fourth of a 
set is 5 and we need to figure out how large the whole set is. If it’s 
divided into fourths, how many fourths would there be in all? (4). 
So that would be 5 and 5 and 5 and 5…20. The whole set has 
20.” 

 

Q11: Good question for students to grapple with. 

 

Reflect: Optional 

 

Lesson 5: Relating Fractional Parts 
of Different Wholes and Sets 

SCO N8 

 

Explore 

Omit this section altogether. 
 

Connect 

Begin with the second part of this section (p187 in the text) since it 
follows directly from the previous lesson. Students will each need 
28 counters to make the two different sets so they can compare 
them for size. 

Follow up this activity with the first idea under Connect (p.186). 
Cut some 8” x 11” paper into strips so that each student has 3 
strips of 8” paper and 3 strips of 4” paper. Ask them to fold one 
long strip in half. “How many equal parts has the strip of paper 
been folded into? (2) Shade in one half and write the fraction. Do 
the same thing with one of the short pieces of paper. Both shaded 
parts on your strips are one half. What do you notice about the 
size of each fraction? Can you explain why?” Repeat for other 
fractions. 
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 Practice 

Q1 & 2: It is difficult for students to fold strips of paper into 3rds 
and 6ths. Try 4ths and 8ths. 

 

Q3: Students can do this independently 

 

Q4: Numbers, Pictures, Words 

This is a good assessment checkpoint. Discuss how a circle (pie) 
can be divided into 3rds  

 

 

 

 

 

Reflect:  

Optional 

Lesson 6: Strategies Toolkit 

SCO N8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explore 

Introduce this lesson by talking through the first problem to make 
sure students understand the question. Then allow them to work 
on it independently. Make counters available to all students or 
encourage them to draw pictures if it will help them think through 
the situation described. Allow about 5 minutes for this activity and 
then assign the problem under Connect. Note: The textbook tries 
to help students through the problem solving process by posing 
questions to help them Understand, Plan, Solve, and Look 
Back. (p.188-189) By allowing students to do the Explore in the 
way suggested above, this is probably not necessary. See if they 
can apply what they did in the first problem to this new, but similar 
situation. 

 

Practice 

Allow students to choose one of these problems to do. 

 

Reflect 

Omit 

Lesson 7: Comparing and Ordering 
Fractions 

SCO N8 

 

 

Explore 

Before asking students to compare the fractions, have them work 
with pattern blocks to establish the fractional relationship of each 
piece to the yellow hexagon. Prepare a chart such as on the 
following page: Why can’t the square and the tan rhombus be 
used? (these shapes don’t cover the yellow hexagon completely). 

not 
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The first pair of fractions includes  
1

1
. This is the first time 

students have seen this type. Spend some time discussing what it 

means. Start with a fraction such as 
3

3
 which is easier to 

conceptualize. 

Connect 

The term unit fraction is introduced here, but it is not important 
for students to remember this vocabulary. There are 3 fractions 
which students are asked to order from least to greatest. Give 
them each three strips of paper the same length. And have them 
fold one into 4ths, one into 8ths, and one into 3rds. Have them 
shade one part of each and compare for size. 

 

Practice 

Q1: Review the symbols < and >. Some teachers use the “fish” 
analogy; “The bigger fish eats the smaller fish.”  

Do a), b), and c) together. Discuss what each shaded region is as 
a fraction. 

 

Q2: Do a) and b) together. Model how you would draw two figures 
the same size, divide then up into equal parts, and then compare 
for size. Assign the rest of this question for students to do. 

 

Q3: Students should be able to do this independently. 

 

Q4: Numbers, Pictures, Words 

This is similar to what students did with paper folding in the 
Connect. 

 

Q5. Provide paper strips or encourage students to draw figures 
that can be partitioned. Do the first one orally and discuss. Assign 
the remaining three for students to complete. Check as a group. 

 

is _____ of the yellow hexagon. 
 
is_____ of the yellow hexagon. 
 
is _____ of the yellow hexagon 
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Q6: Discuss and do together. 

 Reflect 

Omit. 

 

At Home Connection 

This could be a good activity to actively engage parents and their 
children in the search for fractions. 

 

Lesson 8: Comparing/Ordering 
Fractions With Same Numerator or 
Denominator 

SCO N8 

Explore 

Instead of measuring and cutting 20cm strips of paper, just cut 
some regular plain paper into strips lengthwise.  

Review how students made 4ths by folding a strip of paper in half 
and then half again and how folding again will result in 8ths. 3rds 
is a bit trickier to get right the first time, but let students struggle 
with the task and then 6ths will be the result when thirds are 
folded in half. Compare the fractions presented in the book. 

 

For the second part, discuss the reasoning that allows you to 
compare these two fractions. For example, “4ths are smaller than 
3rds, because there are more pieces in fourths, so each piece has 
to be smaller than they would be if there was only 3 of them 
(thirds). 

 

Connect (p.195) 

This is showing 3 different ways to compare fractions, Folding 
paper strips, number lines, and using benchmarks. A good 
understanding of the first two is necessary before students will be 
able to use benchmarks effectively. 

 

Practice 

Q1 and 2: Students should do these questions on their own. 
Review <,>. 

 

Q3: Rather than a 12cm line, tell students that the line they draw 
can be any length. This will allow you see if they are able to 
visually partition the line into 4ths, 8ths, and 6ths. 

 

Q5: You do not need the number lines to answer this question 
because the numerators are all the same. Students should be 
able to apply some reasoning to these fractions. 

 

Q6: Numbers, Pictures, Words 

Good assessment item. 
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 Q7: Involves fraction of a set and is the first one students have 
encountered since lesson 4. However, they should be able to tell 
you who sharpened more pencils because the numerators are the 
same. As a challenge, see if they can tell you exactly how many 
each person sharpened. 

 

Reflect: 

The intent of this question is good. It might be better to ask, “What 
do you do when you want to compare the size of two fractions?”  

 

Lesson 9: Exploring Tenths 

SCO N9, N10 

Explore 

Each student should have 1 flat and up to 10 rods. When you ask 
them what a rod represents if the flat is one whole, be sure to get 
them to explain their reasoning. 

 

The directions tell students to record their work on grid paper. This 
can be time consuming and not a worthwhile use of their time. 

 

Connect 

The arrange of rods in the picture does not matter 

 

Practice 

Q1: Because this is new notation, do the question together and 
have the students tell you each fraction. Record this on chart 
paper and include the decimal equivalent. 

 

Q2: Students should do this on their own. 

 

Q3 and 4: Do the first one in each question with the students and 
have them do the others. Be sure to draw a picture, divide it into 
the appropriate number of parts, shade the part being counted, 
record it as a fraction and then as a decimal. 

 

Q5: Students can do this on their own 

 

Q6: Numbers, Pictures, Words 

Read this with the students. Be sure to say, “seven tenths” for 0.7. 
Count the number of wedged in the circle to discover that it is 
showing 8ths and not 10ths. 
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 Q7: Start by asking students to look at the number line and tell 
you how many equal parts are shown (tenths). Point to 0.1 and 

say, “one tenth” and write the fraction 
10

1
beneath the decimal. Do 

the same thing for A, then assign the rest for students to 
complete. 

 

Q8: Read through this together. We want students reading these 
decimal numbers by saying “tenths”. Decide on true or false 
together. 

 

Reflect. 

This is a worthwhile question to discuss as a group. You might 
want to ask it again later in the unit once students have a better 
understanding of decimal concepts.  

Lesson 10: Exploring Hundredths 

SCO N9, N10 

Writing tenths as a decimal is now extended to recording 
hundredths as a decimal. A similar process can be followed using 
base ten blocks as a model. The flat equals one whole, and the 
unit cube represents one hundredth. Money is also an important 
model to use in this context. 

 

Practice 

Q1: Do a) together and let students complete the rest. 

 

Q2: Be sure that students are able to read c) and d) as “five 
hundredths” and “eighteen hundredths” before they begin to 
shade their grids. 

 

Q3: If students have base ten blocks with which to model each 
decimal, it may not be necessary to have them shade in grids as a 
record. This may save some time. In any event, do a) with the 
group and assign the rest. 

 

Q4 & 5: Do the first one in each question with the group and 
assign the remainder for students to complete on their own. 
Check answers as you go. 

 

Q6: You will need to call on students to ‘Read” each decimal, e.g. 
0.03 = “three hundredths” 

 

Q7: Numbers, Pictures, Words 

This is a good question to do as a group. Dropping the trailing 
zero in 0.20 (20 hundredths) will be a new idea for students. 
Discuss why two tenths and twenty hundredths is the same. 
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 Q8 & 9: Together 

 

Q10: Orally 

 

Q11: Go slowly with this question. Do it with the students and 
model with Base ten blocks or money. For example, 0.77, can be 
read as “seventy seven hundredths” or as “seven tenths plus 7 
hundredths”. You can use 77 pennies if you have them, or 7 
dimes and 7 pennies. The same for the unit cubes and rods in a 
base ten set. 

 

Q12: Omit 

 

Reflect: Optional 

Lesson 11: Equivalent Decimals 

SCO N9 

Practice 

Q11 in the previous lesson will help with the questions in this 
section. The word equivalent may not mean anything to some 
students, so be sure they understand that the task is to write 
tenths as hundredths and hundredths as tenths. 

 

Q1, 2, & 3 Do a) together in each question and let students do the 
rest. 

 

Q5: Discuss this problem with the group. Do they notice the prices 
and the different weights on the bags? Can they tell you if the 
bags have different weights or are they the same? 

 

Q6: Numbers, Pictures, Words 

This is a good assessment checkpoint for students to work on. Be 
sure to read the two decimal numbers as “forty hundredths” and 
“four tenths” 

 

Q7: This is not a very challenging question for most students. 

 

Reflect: Optional 

Lesson 12: Adding Decimals to 
Tenths 

SCO N11  

Before 

This is the first lesson in which whole numbers are included in the 
fractional amounts. Spend some time discussing the meaning of 
the whole number parts of the decimals.  
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 Explore 

Discuss the distances represented in the table on p.205 of the 
student text. 3.9 means three kilometers and part of another km. 
Ask students how much more (nine tenths) Is that close to another 
km? 
 

Since students will be asked to add decimals, start with easier 
problems that do not require any regrouping such as 3.5 + 4.2. 
 

When you eventually get to those that do require regrouping, use 
a think-aloud strategy such as: 3.9 + 4.4 = “three km and four km 
makes 7 km. Nine tenths plus four tenths is thirteen tenths. (ten 
tenths makes another whole km, so now I have 8 km) and 3 
tenths of a km more. 8.3 km” 
 

Connect 

(Second arrow bullet p.206) Introduce with an easier computation 
(2.4 + 1.3) 
 

Practice 

Q1, 2, & 3: You can make up a list of addition exercises that 
progress from easier to more difficult (regrouping) and do these as 
a mental math activity. The use of base ten blocks in Q2 may not 
be necessary if you have introduced the addition process with this 
model earlier in the lesson. 
 

Q4: Do this question together. Check to see if students can 
correctly identify the distance to add by looking at the map. 
Record the distances to be added on a chart and turn it into a 
mental computation activity. 
 

Q5: Numbers, Pictures, Words 

This is a good activity for students to do because it encourages 
estimation. 
 

Q6: Optional. May be too time consuming. 
 

Q7: Students should be able to do this question on their own. 
 

Q8 & 9: Involves regrouping. Consider changing the numbers for 
some students. 
 

Q10: Read this question over to make sure students understand 
what it is asking, then assign it for them to complete. 
 

Reflect 

This is a good assessment checkpoint. 
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Lesson 13: Subtracting Decimals to 
Tenths 

SCO N11 

Explore and Connect 

Same procedure as previous lesson. Provide a gradual 
progression of computations that begin with those that do not 
require regrouping. “Think addition” for subtraction will be an 
important strategy to support throughout this lesson. 

 

Practice 

Q3 – 7 

Discuss each story problem one at a time. Ask questions that will 
help students make sense of the information.  

 Q3: Together 

 Q4: Independently 

 Q5: Together 

 Q6: Independently 

 Q7: Independently 

 

Q8: Optional 

 

Reflect: Optional 

Lesson 14: Adding and Subtracting 
Decimals to Hundredths 

SCO N11 

Explore & Connect 

Extension of previous lesson 

 

Practice 

Q1: Discuss estimates first. Do a) together and assign the rest. 

 

Q2: Same as for Q1 

 

Q3: Remind students that these are subtraction problems. 

 

Q4: Discuss this question with students and model how the first 
one might be done mentally using think addition, because the 
number 10 is involved. For example $5.42. “8 cents brings me to 
$5.50 (write down 8), then $.50 gets me to $6.00 (write down 
$.50) and the $4.00 more gets me to $10.00 (write down $10.00). 
So that’s 8 cents plus 50 cents ($.58) and 4 dollars is $4.58. 

You can also model the standard subtraction algorithm, but with 3 
zeros in the minuend, it is the hardest type of subtraction to 
complete with paper and pencil. 

 

Q5: Students should be able to do this on their own. 

 

Q6: Optional 
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 Q7, 8, & 9: Good problem solving activity. Read it over with your 
students. 

 

Q10: Numbers, Pictures, Words 

This is a challenging problem that some of your stronger students 
might enjoy doing. 

 

Reflect: Optional 

Show What You Know (Unit 5) Q1& 2: Review Numerator and Denominator. What does each 
part in a fraction tell us? Do a) together and assign the others. 

 

Q3: Remind students that they should either draw a number line 
or fold a strip of paper to help them think about fractions. 

 

Q4 & 5: Do a) together and assign the rest in each question. 

 

Q6 & 7: Review this concept briefly, and see if students are able 
to draw pictures that address the task. 

 

Q8 & 9: Independently 

 

Q10 & 11 Review decimal tenths and hundredths (read correctly), 
then assign for students to complete. 

 

Q12: Challenge students to do this question mentally 

 

Q13: Line up numbers same as for adding or subtracting whole 
numbers or do mentally. Encourage students to do some of both. 

 

Q14: Independently 

 

 

Unit Problem: Spring Activities 
Day 

Optional lesson. 
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Unit 6: Geometry 
 

 

Preparing to Teach This Unit This unit is divided into two clusters. The first 4 lessons introduce 
students to prisms (a class of cylinders) and, in particular, 
rectangular and triangular prisms. Spatial skills are developed as 
students use “nets” to identify and construct various prisms. 
develop understanding of basic fractions less than or equal to one 
and introduces the terms numerator and denominator.  Review 
Specific Curriculum Outcome SS4 in your curriculum guide for a 
more complete elaboration of the depth and breadth expected.  
Lessons 5-7 introduce, for the first time in the mathematics 
curriculum, the concept of symmetry in design. A particular type of 
symmetry, line symmetry or fold symmetry, is introduced and 
explored. SS5 in your curriculum guide lists achievement 
indicators that describe what students should be able to do if they 
have achieved this outcome.  
 

The Unit Rubric on p.35 and Ongoing Observations: Geometry 
on p. 36 in the Teacher’s Guide assess understanding of 
concepts, procedures, problem solving skills and 
communication as they relate to these two outcomes. In 
addition, The Assessment for Learning sections which are found 
on the last page of each lesson in the Teachers Guide are very 
helpful in providing examples of what to look for when assessing 
learning and what to do when you don’t see it.  In the Mathematics 
Background section (see What Are the Big Ideas? P.ii in the 
Teachers Guide), the second bullet should read, “Most objects in 
our world are three-dimensional objects.” Students need to 
understand that the geometric shapes that they may work with in 
school can be found in many “real-world” examples. 
 

The 6th bullet in this section uses the term “maps” to help explain 
fold or line symmetry. When discussing this idea with students, 
help them understand that this means the two halves of a 
symmetrical design will fit exactly on top of one another when it’s 
folded along a line of symmetry. If there is no way to fold the 
design so that this happens, then the design does not have line 
symmetry.  

Launch: Building Castles 

 

The Assessment for Learning section on p.3 makes a good 
suggestion for helping students who struggle to describe 3-D 
objects in terms of their attributes. They may not be able to focus 
on the different attributes individually or they may not be sure 
what it is they are being asked to describe. The teacher can 
support students by asking specific questions that direct their 
attention to certain attributes one at a time. “What do you notice 
about the sides of this shape? How many edges does this prism 
have? How many faces are on this cube?  
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Lesson 1: Objects in Our World 

SCO SS4 

Before 

It will be important to discuss the Math Note regarding modified 
solids (p.4). Many students will question will question the shape of 
real world objects because they aren’t exactly the same as those 
they learned about in school. For example, a coat hanger is a 
triangle that has been modified to make it more useful. 

 

Explore 

Students used Venn diagrams in Unit 2 to sort various numbers. 
Provide examples of these diagrams and review how they are 
used to display information. (textbook p.44) 
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 The Reaching All Learners section (p.5), highlights a common 

misconception among students (and many adults as well) who 
believe that the base of a prism is the face upon which it sits. 
Because prisms are names for their bases (rectangular prism, 
triangular prism), it is important to consider how bases are 
identified. If a prism has two opposite faces that are congruent 
and parallel to one another, then the shape of this face gives the 
prism its name. 

 

The first two prisms are rectangular prisms because opposite 
faces are congruent and parallel rectangles, so the base of each 
shape is a rectangle. The shape on the right, of course, is 
commonly called a cube made up of 6 congruent squares. In this 
context, however, it’s important to remember that a square is a 
special kind of rectangle, so technically it is a rectangular prism. 

 

The triangular prism is so named because the two triangles are 
opposite each other, congruent, and parallel. While this prism 
does have three congruent (and possibly opposite) rectangular 
faces, they are not parallel to one another and therefore cannot be 
considered the base of the prism. 

 

Practice  

Q1-3: These questions use the geometric language of attributes 
of triangular and rectangular prisms. Since this term may be new 
to many students, it will be important for the teacher to direct their 
attention to the shape and number of faces, the number of edges 
and vertices, and concepts like congruent, opposite, and parallel. 
However, do not expect students to be able to commit all of these 
attributes to memory or be able to list all of them on paper. At this 
point, the goal is to help students notice how these prisms are the 
same and different from one another. 
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 Q4: It will be hard for students to sort these objects just by looking 

at pictures of them in the book. They should have 3-D objects to 
hold, examine, and sort according to attributes you want them to 
look for. Concepts such as faces, congruent, opposite, edges and 
vertices can all be incorporated into this sorting activity. 

 

Q5: Do one or two examples with students to get them started. 
For example, two attributes might be “Has square faces” or “Has 
triangular faces”. You could demonstrate the use of a Venn 
diagram to sort the shapes according to these two attributes. 
Encourage students to identify two other attributes by which the 
shapes could be sorted. 

 

Q6: Numbers, Pictures, Words  

The structure of this task (not the concept) may be difficult to for 
some students to “get their head around”.  Consider introducing 
the activity by reading each statement one-at-a-time and asking if 
it’s true or false. Since all statements are true, ask if each one is 
true for all prisms or just for some and ask for examples. From 
this discussion, students should be able to complete the 
statement using the words all or some at the beginning 

 

Reflect:  

Good assessment checkpoint as this concept will have been 
developed throughout the lesson. 

 

Lesson 2: Constructing Prisms 

SCO SS4 

Explore 

The first activity in this section is a good one for students to 
explore. They work with different shapes in the pattern block set to 
create prisms by stacking congruent shapes on top of one 
another. Help them identify which polygon is the base, and then 
name each of their prisms. 

 

Show and Share: Omit 

 

Connect: Omit 

 

Practice 

Q1 & 2: Omit 

 

Q3. Do orally. 
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 Q3: Numbers, Pictures, Words 

An alternative to using modeling clay would be to display an 
assortment of 3-D shapes (some geometric and some “real 
world”) and have students select ones that fit the criteria. Create 
labels for each category: Has 6 congruent square faces; Has 2 
congruent triangle faces and 3 congruent rectangle faces; 
Has 3 pairs of congruent rectangle faces. 

 

Q4: This is similar to the previous one and should be done 
together. 

 

Q5: Students can do this one on their own. Make sure they 
understand that they can divide the number line into whatever 
fraction they wish as long as the parts are equal. 

 

Reflect 

This will be a good assessment checkpoint. Make sure they have 
strips of paper to fold. 

Lesson 3: Exploring Nets 

SCO SS4 

Explore 

This will be difficult and frustrating activity for some students 
whose little hands may not be able to manipulate the paper nets. 
Move directly to the Connect where you can cut a few boxes 
(Kleenex box, Toblerone candy bar box, or other small boxes) 
along the edges so that they can be opened up flat, but still in one 
piece. These are nets for these boxes. Students can predict what 
the prism will be. This could also be an activity to send home with 
children to do with their parents (caution about using sharp tools). 

 

Practice 

Q1: Rather than copying this for students and having them colour 
the congruent faces, draw it on the board or chart paper, or cut a 
box apart to make a net. Remind students that this is a net for a 
prism which shows all the faces laid out flat. Review term 
congruent and ask students to identify congruent faces in the net.  

 

Q2: As a strictly spatial reasoning activity, this question may be 
quite challenging for many students. They should have squares 
that they can physically manipulate. One idea would be to cut out 
squares (about 5cm x 5cm) and give 18 squares and pieces of 
tape to each pair of students. (use a cutting board and pieces of 
construction paper or card stock as an alternative to 
paper).Students can build the nets as in a), b) and c) by taping the 
edges of adjacent faces, predicting which ones will form a cube, 
and then folding up the faces to confirm. 
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 Q3: Numbers, Pictures, Words  

Do all three parts of this question together. The folding in part b) 
will require additional support. 

 

Q4: Do orally with the class. 

 

Reflect 

Modify this question by providing a net of a rectangular prism so 
students can see the 6 rectangles. Note: In the Sample 
Solutions for this item, it states “…with no two congruent 
rectangles side by side.” This is an incorrect idea. Rectangular 
prisms do not have to have three different pairs of congruent 
faces. They could have 6 faces that are all congruent, 4 faces that 
are all congruent and another pair of congruent faces, or 3 pairs of 
congruent faces. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lesson 4: Strategies Toolkit Explore 

Allow students to work in pairs with 36 snap cubes to build a 
rectangular prism. Ask different groups to describe their prisms 
(eg. 2 cubes wide by 18 cubes long). Record the dimensions for 
each prism in a chart on the board and ask students to see if there 
are any other prisms that can be constructed from 36 cubes. Use 
the chart to initiate a discussion about the patterns that emerge.  

3 pairs of congruent 
faces 

4 congruent faces
plus another pair 

6 congruent 
faces 
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 Connect  

This section of the lesson simply outlines a strategy that many 
students will work out on their own. You may wish to skip over this 
section depending on how well your students get along. 

 

Practice 

Q1: Omit  

 

Q2: Students should be able to do this question independently.  

 

Reflect: Optional 

 

Lesson 5: Symmetrical Shapes 

SCO SS5 

 

Explore 

Spend time discussing the term symmetrical. (If you “Google” 
symmetrical designs and click on images you will find lots of 
example to share with students to help them understand this 
concept)  

 

 
 

Line symmetry, fold symmetry and mirror image are all 
phrases that can be used when discussing this concept.  

 

Provide copies of line master 6.23 and miras or small mirrors 
(from the science topic Light). Show students how to use this tool 
to find lines of symmetry in each figure (if any). They can trace the 
line of symmetry by running their pencil along the edge of the 
mirror or mira. 

 

Connect 

This is a review of the concept of line or fold symmetry just 
explored. 

 

Practice 

Q1 Do orally 
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 Q2: For consistency, run off a sheet of the letters of the alphabet 

(Arial font, 72 pt.) for each student and provide miras or small 
mirrors. Students can then check the letters that spell their first 
name to see which ones have line symmetry. Do some letters 
have more than one line of symmetry? Early finisher can 
investigate the symmetry of other letters in the alphabet. 

 

Q3: Some students may think that there are other lines of 
symmetry in flags a, c, and d along the diagonals. Provide small 
rectangles (similar to the flag shape) for students to fold along the 
diagonals. They will see that the two halves do not lie on top of 
each other. 

 

Q4: Numbers, Pictures, Words 

This is a good assessment checkpoint. Be sure to provide grid 
paper for students to use.  

 

Reflect 

This is an interesting question for students to reflect on and write 
about in their journals. 

Lesson 6: Line Symmetry 

SCO SS5 

Explore 

This should be an easy task for students to work on. To keep the 
designs from becoming too large, provide only 8-10 blocks to start 
with. Tell students to place the mira along the fold line and 
replicate the design. Alternatively, students could try to replicate 
the design without the use of a mira. 

 

Connect 

This is an important activity and should probably be done earlier 
on in this unit. It will help students grasp the idea of fold symmetry 
more easily. 

 

Practice 

Q1: Students can work with pattern blocks and miras to discover 
lines of symmetry. 

 

Q2: Make an overhead transparency of LM 6.24 and do this 
activity together. Students could come up and draw lines of 
symmetry as appropriate. 

 

Q3: Omit 
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 Q4: Good activity for students to work on independently. Watch 
for those who have a lot of difficulty copying the design in their 
books onto the dot paper. These students will be challenged by 
symmetry concepts. 

 

Q5: Optional. Consider the two games on p.v.; Fun With 
Symmetry and Symmetrical Masterpiece. 

 

Q6: Optional 

 

Q7: Optional 

 

Q8: Nice activity that encourages creative exploration. 

 

Q9: Much of the work students will do on this will be trial and 
error. Provide paper rectangles (about 5cm x 10cm) for students 
to fold and experiment with. Remind or explain to them that a 
quadrilateral is any 4-sided closed figure, a pentagon is any 5-
sided closed figure and a hexagon is any 6-sided closed figure. 

These figures may or may not look like the shapes they have seen 
in pattern blocks or other geometric models. 

 

Reflect 

Optional 

Lesson 7: Sorting by Lines of 
Symmetry 

SCO SS5 

 

 

 

 

Explore 

Optional 

 

Connect 

Provide paper copies of a rhombus, similar to the green figure in 
the students’ text, for them to fold. The other figures should be 
more obvious to students. 

 

Practice 

Q1: Make a large copy of figure a) out of chart paper. Ask a 
student to fold it along the line of symmetry as shown in the book 
to prove that it is symmetrical. Do parts b) and c) together. 

 

Q2: Students should have a mira to answer this question. 

 

Q3: These figures are called regular polygons because their 
sides and angles are congruent. For example: Both of the figures 
below are hexagons, but only the one on the left is a regular 
hexagon. 
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Note: In the 7-sided polygon (heptagon) the 7 lines of symmetry 
run from each vertex to the midpoint of the opposite side 

 

Q4: Omit or reconstruct this task.  Creating a figure with a 
specified number of sides and specified number of lines of 
symmetry is much more difficult than recognizing lines of 
symmetry in given shapes which is what the curriculum outcome 
specifies. 

 

Q5: Numbers, Pictures, Words 

Look at the design in the students’ book (p.244) and discuss why 
it is not symmetrical. How could it be made symmetrical? What 
colours need to be changed? Give students 1cm sq. grid paper 
and have them use a ruler to draw a line that will become the line 
of symmetry for a design they are going to create. Ask them to 
use markers or colouring pencils to shade in 20-25 squares on 
one side of the line using different colours of markers or colouring 
pencil. They then exchange papers and and create the mirror 
image of their partner’s design. 

 

Reflect 

Optional 

 

At Home Connection 

This could be a good activity to actively engage parents and their 
children in the search for pictures that have line symmetry. 

GAME: What’s My Rule? 

 

An alternative to this game would be to make several copies of 
master 6.26. Cut out each figure and distribute to students so that 
each person has at least three different cards. Draw circles on the 
board or chart paper and label each as: 

O lines of symmetry 

1 line of symmetry 

2 lines of symmetry 

3 lines of symmetry 

4 lines of symmetry 

 

Unit 6: Show What You Know Q1: Omit 
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 Q2: Good review question 

 

Q3 & 4: Omit 

 

Q5 & 6: Do 

 

Q7: Optional. Copying these designs exactly will be a very time 
consuming and difficult task for some students. The next question 
is a more appropriate assessment task. 

 

Q8: Do 

 

Q9: Instead of having students draw each figure and then lines of 
symmetry, just ask them to say how many lines of symmetry they 
see in each figure. 

 

Q10: Omit 

Unit Problem: Building Castles This project should be considered optional. However, if you do 
choose to do it, omit Part 3 
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Unit 7: Data Analysis 
 

Preparing to Teach This Unit There are 4 lessons in this unit designed to help students understand 
how scales are used in data displays, specifically pictographs and bar 
graphs, where the numbers are too large to be represented as single 
entries.  

 

The Unit Rubric on p.27 and Ongoing Observations: Data Analysis 
on p.28  in the Teacher’s Guide assess understanding of concepts, 
procedures, problem solving skills and communication as they 
relate to outcomes SP1 and SP2. As well, the Assessment for 
Learning sections which are found on the last page of each lesson in 
the Teacher’s Guide are very helpful in providing examples of what to 
look for when assessing learning and what to do when you don’t see it.  

Launch: Using Data to Answer 
Questions 

 

P.252 and 253 of the student text has good examples of data displayed 
in various ways including pictograph, bar graph, and tables. The use of 
tally marks is illustrated in one of these tables. Students should be able 
to describe and answer questions about the data in each of the displays  

Lesson 1: Reading 
Pictographs and Bar Graphs 

The concepts explored in this lesson will not be new to students. In the 
APEF Mathematics Curriculum, concrete and “picture graphs” were first 
introduced in Kindergarten. This work was extended into grade 1 and in 
grade 2 bar graphs were introduced. In the restructured PEI 
Mathematics Curriculum, pictographs and bar graphs are introduced in 
grades 2 and 3 respectively. The terms vertical and horizontal should 
be reviewed in this context as this will support discussion around the 
vertical and horizontal axes later in the unit. 

 

Practice 

Q1: Do orally 

 

Q2: Before asking questions about this graph, draw students attention 
to the scale showing the number of days. Discuss why only some 
numbers are shown and what numbers are represented by the “ticks” 
between numbers. One of the biggest challenges for students will be 
deciding on what intervals to include on their graphs when they are 
working with large numbers. Do a) to f) together. 

 

Q3: Do Orally 

 

Q4: Numbers, Pictures, Words 

Good assessment question for students to work on independently. Help 
struggling readers read the players names, the labels on the graph, and 
each question about the information in the two graphs. 
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 Q5: a) Allow students time to study the graph and think about the 
information displayed. Discuss as a group, then read each question in 
b) to e) and assign. Support struggling readers. 

Reflect: Omit.  

Lesson 2: Drawing 
Pictographs 

Explore:  

Read over this section with students, but instead of having them work 
two-sided counters, explain that you gathered data from 8 trials and you 
want them to create a pictograph displaying the results. Explain that a 
pictograph usually includes “pictures” of the object that the information 
is about. In this case you used round (or square) counters, so students 
could draw circles or squares to represent the counters. 

 

Trial Number of Red Counters 

1 8 

2 12 

3 7 

4 15 

5 16 

6 5 

7 9 

8 14 

 

Connect:  

Go over this with students so that they understand the idea of using a 
key. 

 

Practice: 

Q1: Do together. Students will need support in learning how to select an 
appropriate key for their data. 

 

Q2: Introduce this task. What information is in the table? What would be 
a good symbol to use for students? What will each student symbol be 
equal to, i.e., the scale? Provide 1.5 or 2cm squared graph paper and 
allow time for students to construct their graphs. Omit parts b) and c). 

 

Q3: Assign. Omit the exchange part of this task. 

 

Q4: Numbers, Pictures, Words 

Excellent task for students to work on. 
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 Reflect 

Good assessment response for journals. 

Lesson 3: Drawing Bar Graphs Explore and Connect 

Since this is primarily a review of the previous lesson, discuss the 
information as a group. Decide on a suitable scale for each table and 
model how you would represent this information as a bar graph. Use a 
ruler to draw a horizontal and vertical axis on grid paper (transparency 
or chart paper modified with vertical lines to create a grid). The axes 
should only show one quadrant. 

 
Discuss a suitable scale to use for each set of data. 

 

Practice 

Q1: Assign 

 

Q2: Review how tally marks are used. Draw some tallies on the board 
or chart and ask students to tell you the number represented each time. 
Also, write some 2-digit numbers on the board and have students use 
dry erase boards to make the tally marks that represent each number. 

Assign part a) to half the class and part b) to the other half. Do part c) 
together. 

 

Q3: a) Distribute 1cm grid paper for students to make their bar graphs. 
Explain to them that time is usually shown along the horizontal axis. 

b) omit 

c) Do students recognize that this question can be answered by looking 
at either the table or the graph? 

d) Discuss this together. 

 

Q4: Assign 

 

Q5: Numbers, Pictures, Words 

Discuss b), c), & d) together, then assign a) 

 

Reflect 

Optional 

 

not 
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Lesson 4: Comparing 
Pictographs and Bar Graphs 

Explore and Connect 

Go over these sections together. Students should have little difficulty 
with the material. 

 

Practice 

Q1-3: Do these two questions as an oral review. 

 

Q4: Numbers, Pictures, Words 

Good assessment checkpoint. Students might choose a scale other 
than 1 symbol = 20 days for part d). 1 = 10 would be acceptable and 
perhaps others as well. 

 

Q5: Optional 

 

Reflect: 

Good question for students to reflect on and write about in their journals.

Lesson 5: Strategies Toolkit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For students to develop efficient problem solving strategies they must 
be presented with tasks within their level of ability and they must hear 
and see their teachers modeling good problem solving strategies. The 
adage, students should be allowed to struggle, but not suffer, is most 
applicable when they encounter complex problem situations such as 
those in this lesson. In order to build confidence and develop problem 
solving abilities, the teacher will need to lead by example. 

 

 

 

Explore: 

The “problem” presented in this section is too challenging for most 
students to do on their own. Help them understand how you might 
approach the problem using the information provided.  

 There are 26 in the class, 12 boys and 14 girls. 

 8 students play the clarinet. 5 are girls, so 3 must be boys. 

 8 students play the Clarinet. Since there are 26 in the class and 
8 play the recorder and 8 play the clarinet; that leaves 10 to 
play the trumpet. 

 We know 3 boys play the trumpet, so 7 girls must play the 
trumpet also. 

 Now we know that 6 boys play either the recorder or the 
trumpet. That leaves 6 boys to play the clarinet. 2 girls must 
also play the clarinet. 
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Connect: 

Show how a table can be used to organize the information in this 
problem. 

 

Practice: 

Q1 & 2: Discuss with students how you might set up a table to organize 
the information about the weather in September and October, and the 
kinds of animals seen on Mr. Chu’s field trip. Draw the table on chart 
paper or on the chalk board. Have students copy it into their notebooks, 
and then enter the information given in the problem. Help them use this 
information to answer the question. 

 

Reflect: Optional 

Unit 7: Show What You Know Q1: Assign 

 

Q2: Assign part a) only 

 

Q3: Assign parts a), c) & d) only 

 

Q4: Very good question to assign 

Unit Problem: Using Data to 
Answer Questions 

This problem should be considered optional. 

Recorder Trumpet Clarinet

8 students

5 girls  3 boys

8 students10 students

3 boys  7 girls 6 boys 2 girls 
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Unit 8: Multiplying and Dividing Larger Numbers 
 

Preparing to Teach This Unit The lessons in this unit are divided into two clusters, one for 
multiplication and the other for division of 2- and 3- digit numbers by 
single digit numbers.  

 

The Unit Rubric on p.51 and Ongoing Observations: Multiplying and 
Dividing Larger Numbers on p.52 in the Teacher’s Guide assess 
understanding of concepts, procedures, problem solving skills and 
communication as they relate to outcomes N6, N7, PR1, PR5 and 
PR6. As well, the Assessment for Learning sections which are found 
on the last page of each lesson in the Teacher’s Guide are very helpful 
in providing examples of what to look for when assessing learning and 
what to do when you don’t see it.  

 

The 4 additional activities described on p.v. are worth introducing to 
your students after they have had some experience with the underlying 
concepts. Spinning Products develops and reinforces estimation skills 
and the use of a calculator to check the actual answer. A special 
student recording sheet has been prepared and can be found at the end 
of this supplement. Make the Greater Product should be introduced 
with small groups or the whole class. The teacher could hold up a 
numeral card from 0-9 and students enter it into their grids with the goal 
of arranging the factors to yield the greatest possible product. The 
Remainder Game reinforces “think addition” as a strategy for division. 
Since this activity involves 2-digit by 1 digit divisors, it’s really the 
multiplication facts up to 9 x 9, although 99 ÷ 9 is a possibility but not 
beyond the ability of grade 4 students. There is a special student 
recording sheet for this activity as well. 

 

The directions for Race to 0 are not as clear as they should be. 
Students pick a number on the 0-99 chart as their starting number and 
put a marker on it to begin. He or she then rolls a number cube (1-6) 
and writes the two numbers as a division statement. For example, the 
student picks 45 as the starting number and then rolls a 4. He or she 
writes these two numbers as 45 ÷ 4 = and then counts backwards in 
groups of 4 to zero. The partner helps by keeping track of the number of 
jumps of or groups of 4.  In this example, there are 11 groups of 4 and 1 
number left over (remainder). The student writes 11 R1 as the quotient 
to 45 ÷ 4. This game will also help to reinforce the relationship between 
multiplication and division. 

Launch: At the Garden Centre 

 

This activity reinforces the important concept that there are many ways 
to think about and work with numbers, and that counting, adding and 
multiplying are just different ways to get a total number. Multiplication is 
usually the fastest and easiest.   
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Lesson 1: Exploring 
Multiplication Patterns 

Multiplying a number by 10 or by 100 should not be a difficult concept 
for students who can count by tens and hundreds. Multiplying a number 
by a multiple of 10 or 100 is only slightly more difficult, and can be 
easily mastered if the teacher uses the language of place value and 
connects students’ knowledge of basic facts to computations such as 
60 x 4=  or 400 x 4= . The Grade 4 Mental Math Guide introduces 
multiplication by 10 and 100 beginning on p.45 with an emphasis on 
how place values change when multiplying by these numbers. This will 
help students understand the patterns they will later see when a number 
is multiplied by a decimal tenth or hundredth; eg. 45 ÷ 0.01 =. 

 

Explore & Connect 

A calculator is probably not necessary for students to understand what 
happens when a number is multiplied by 10 or 100. The teacher should 
begin with examples of multiplying by 10 and see if students are able to 
give the product. For example, write 5 x 10 on the board and say “Five 
groups of 10. How much is that?” Someone will invariably say, “All you 
have to do is add zero.” Since that doesn’t work when multiplying by 
0.10, it’s probably best to reinforce the “counting by tens” idea. Follow 
the same procedure for multiplying by 100. After students have has 
some practice in multiplying by one ten, introduce the idea of multiplying 
by 3 tens or 5 tens or 8 tens. A strategy they can use for these problems 
is to think “basic multiplication facts” and add the appropriate place 
value. For example, for 2 x 30, students should think 2 x 3 tens = 6 tens, 
so that’s 60. For 4 x 80, think 4 x 8 tens is 32 tens, so that’s 320. 

A good warm up drill for this type of thinking is to make a series of cards 
(or write each one on the board) and call on students to convert the 
number of tens into a 2-or 3-digit number. For example: 

Practice 

Q1, 2, 3, 5, & 7: Mental Math! Use the dry erase boards for these 
questions. Have students keep their books closed. Write each item (and 
others that you create) on the board or chart paper and ask students to 
hold up their answers when you ask for them. When you have finished 
with these practice items, ask students to open their books to p. 280-
281 and work on Q4, 8, 9, 10, 11, & 12. Introduce each problem one at 
a time and allow students time to work out an answer. Some students 
may choose to use addition or some other strategy that makes the most 
sense to them. Allow them to do this and include their strategies during 
discussion 

3 tens 5 tens  7 tens  8 tens 

10 tens 11 tens 13 tens 20 tens 

25 tens 30 tens 38 tens 40 tens
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 Math Link:  

Remind students that they learned about area in Unit 4 and that area 
refers to the number of square units it takes to cover something. In the 
example in the student book, the total number of square units could be 
figured out by counting them all by ones (very slow), counting by 6s 
(difficult), counting by 10s (easy) or multiplying the length by the width  

6 x 10 (easiest). 

 

Reflect: 

This might be a good assessment checkpoint to have students write 
about in their journals. It will reveal who can explain multiplying by 10 
and 100 in terms of patterns and who works from an “add zeros” 
strategy. 

Lesson 2: Estimating Products Explore & Connect: 

Refer to the section on estimation in the Grade 4 Mental Math Guide 
beginning on p.49. We want students to realize that there are times in 
our daily lives outside of school when an exact answer is required and 
times when an approximate answer or estimate is suitable. And within 
estimation itself, there is a wide range of estimates that are acceptable, 
depending on the situation and the needs of the person doing the 
estimating. The skill (and habit) of estimating is best developed if it is 
constantly modeled by the teacher. The question in the students’ text 
about the number of passengers 8 planes will carry should be modeled 
using a “think-aloud” strategy. If it is merely assigned for students to do 
on their own, chances are that they will use multiplication to get an 
exact answer and then change the product to make it look more like an 
estimate. 

 

“Each plane holds about 20 passengers and there are 8 planes so that 
would be 20 + 20 + 20 + 20 … or 8 x 20. So that would be about 160 
passengers. We could also estimate 10 x 20 which would be a bit 
farther from the actual answer but perhaps good enough depending on 
your need. For example, if you’re trying to estimate whether or not you 
have enough air sickness bags, it’s probably better to estimate a little 
high.  

 

Practice: 

Mental Math! Use the dry erase boards to help students develop 
estimation skills. Individual items in Q1, 3, & 5 should be written on the 
board or chart. Q2, 4, & 6 provide a context for students to think about.  
Discuss each situation one at a time with students and have them use 
the white boards to record their estimations 

Q7 & 8 are a little different and should be done as a group.  

 

Reflect 

Optional 
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 Mental Math should be part of every day. Mental computation drills will 
reinforce concepts introduced in this unit. Students have been learning 
how to multiply by 10 and 100 as well as by multiples of these numbers. 
They have also been developing their estimation skills which draw upon 
their understanding of the type of multiplication just described. For 
example to estimate 22 x 8 we want students to think 20 x 8 which is 
multiplying by a multiple of 10.  

Lesson 3: Using Models to 
Multiply 

Explore  

Ask students to think about the number of eggs in 6 trays and to use 
numbers, pictures and/or words to show how they would work out an 
answer to this question. You may continue to see a variety of counting 
strategies and even multiplication by some students. Watch for students 
who seem to show that they understand something about the 
distributive property. They may use addition or some other method to 
think about 24 as 20 and 4 and thinks six twenties plus 24. 

 

Connect: 

Introduces base ten blocks and grid paper as array models for 
multiplication. Model how base ten blocks can be used to represent 
multiplication sentences such as 3 x 12, 4  x 15, 2 x 26. It would be very 
useful if students had base ten materials at their desk so that they could 
model number sentences such as these. The answer to each 
multiplication can  be found in various ways. Refer to the Elaboration for 
N6 in the Grade 4 Mathematics Curriculum Guide. It is critical that 
students understand how two numbers can be multiplied by first finding 
partial products and then adding them together to get the overall 
product. 

 

Follow a similar procedure for introducing and working with grid paper 
arrays for multiplication. Model first, then have students model at their 
desks 

 

Practice 

Q1: Do orally 

 

Q2: Introduce a) by saying, “Draw an array on your grid paper that 
shows 5 groups of 41”. Assign the rest. 

 

Q3 & 4: These two questions are trying to get students to the symbolic 
stage whereby they will use the distributive property to determine partial 
products. You will need to model several of these problems as 
examples to support students in applying this property. Continue to use 
the base ten blocks or the grid paper to make arrays, but begin to 
connect what you do with the model to what happens when we work just 
with numbers. For example: 
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Q5: The mental math strategy that Eva uses is called Compensation. 
You should model it with materials first to show 3 x 30 (three groups of 
30) and then to show how 3 x 29 (three groups of twenty nine) is one 
less in each group. That’s why Eva said she subtracted 3, but it will not 
be easy for most students to understand this right away. It’s worthwhile 
to explore this idea as another way to think about the numbers, but do 
not expect your students to be able to apply it with ease. 

 

Q6: Students should be able to do this on their own. 

 

Q7: Ask students to find the two products. Do they understand what the 
question is asking? Do they know that “How much greater?” is asking 
them to figure out the difference between the two numbers? You could 
place both products on an open number line to help them think about 
the difference. 

 

Starting at 138 and working your way up to 161 would be the easiest 
way to get the difference between these two numbers using this number 
line, and there at least a couple of ways to do it. 

 

A jump of 2 puts me at 140, then a jump of 20 (or two jumps of 10) 
puts me at 160, and then a jump of 1. So that’s 2 + 20 (10 + 10) + 1 = 
23. 

You could model this thinking and draw the jumps as arcs with the 
size of the jump written above each arc. 

 

 

161 138

23 x 3 = 

“Twenty times three (20 x 3 = 60). And three times three (3 x 3) is 9; 
so 60 +  9 = 69.”
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Another way to do it would be to start at 138, and then take two 
jumps of 10 (148, 158) and then a jump of 2 and a final jump of 1. 
So that would be 10 + 10 + 2 + 1 = 23 

 

Q8 - 11: Assign 

 

Reflect 

Optional 

 

At Home 

This would be a good exercise for students and parents to engage in. 
Since many parents will simply write the problem down and perform R 
to L multiplication, it would be especially effective if students could 
perform the same computation in another way; eg. 70 x 5 plus 4 x 5 or 
the other way around. Some may be able to use compensation and 
multiply 5 x 75 (150 +150 +75) = 375 – 5 = 370. There will be a number 
of parents who will use one of these strategies or some other strategy 
that works well for them. 

Lesson 4: Strategies Toolkit NOTE: You may want to defer the Strategies Toolkit lesson until later in 
the unit since Lesson 5, Other Strategies for Multiplication,  is really 
about using the distributive property which students were using in 
Lesson 3. 

 

Explore and Connect 

Go over these two sections together. Think aloud and show how you 
might use a drawing or a table or a simpler problem to help make sense 
of each problem situation. Wherever possible, allow students to copy 
tables or diagrams that you have started and complete them on their 
own.  
 

Practice 

Q1& 2: Students should be able to do these two questions on their own. 
Make colour  tiles, snap cubes, or square counters available for 
students to use in Q1. 

 

Reflect: 

Omit 

161 138 

2  10 10 1

140 150 160 
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Lesson 5: Other Strategies for 
Multiplication 

 

This is a continuation of the work on the distributive property in Unit 3. 
Much of these exercises should be done as part of Mental Math. 
Present 2-digit by 1-digit multiplication problems on the board or on the 
chart and have students write partial products on their dry erase boards 
and then add the two products together to get the overall product.  

Story problems (Q4-7) should be read, discussed and solved one-at-a- 
time. 

 

Reflect: 

It would be interesting to see is students are flexible enough in their 
thinking to be able to solve a given computation in more than one way. 

Lesson 6: Using Patterns to 
Multiply 

Explore & Connect 

This is the compensation strategy that Eva used in question 5 of Lesson 
3. In one example, you compensate by subtracting and in the other you 
add on. Students need to see 6 x 80 modeled (grid paper) so that they 
can understand how 6 x 79 is one less in each of the six groups. 8 x 40 
can be modeled in the same way so that 8 x 42 will add 2 to each of the 
8 groups. 

 

Practice 

Q1: Do these together to ensure students understand how to apply the 
strategy. For each one say something like, “Two groups of 100 is 200. 
So what would two groups of 99 be? Will it be more or less? How many 
less?” 

 

Q2: Students should be allowed to use whatever strategy works for 
them. They might simply prefer to use the distributive property to 
multiply 43 x 8 instead of using a compensation strategy. 

 

Q3: Assign 

 

Q4: Optional 

 

Q5: Numbers, Pictures, Words 

Omit 

 

Q6: Assign 

 

Reflect: 

Omit 
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Lesson 7: Multiplying a 3-Digit 
Number by a 1-Digit Number 

Explore & Connect 

If you do not have enough Base Ten blocks to allow students to model 
136 x 2 at their desks, use grid paper instead. Discuss ways to figure 
out the total product and connect this type of computation to 2-digit by 
1-digit multiplication. 

 

Practice 

Q1: Model and discuss a) and b)  and assign c) and d). What would a 
reasonable estimate for each one be? 

 

Q2 & 3: Same procedure as for Q1 

 

Q4 & 5: Assign 

 

Q6: Students should choose just one equation to create a story problem 

 

Q7: Numbers, Pictures, Words 

This should be a reasonable task for students. 

 

Q8: Help students to break this problem up into parts. How many 
people can ride on the roller coaster at once? How many rides do they 
have in one hour? (6) How many people would that be? Would 800 
people be able to ride in one hour? 

 

Q9: Assign each chart one at a time. For each one, model the language 
of multiplication to help students think about the size of the groups. For 
example, “Three groups of 172 is 516. What would three groups of 173 
be? Would it be more? How much more Why? Three groups of 174 is 
522. What would 3 groups of 175 be?” Ask students to do the same for 
the other rows in the chart. Note: on the second row, they should 
think, 4 groups of 173 is 692. What would 4 groups of 172 be? 

 

Reflect: 

Good assessment checkpoint. 

Lesson 8: Estimating 
Quotients 

Explore & Connect 

Help students use their understanding of the multiplication facts to help 
them with division problems. 

 

Practice 

Q1, 2 & 3: Do orally with students to help them get into the habit of 
using multiplication to solve division problems. For example, for 27 ÷ 4, 
ask, “What can we multiply 4 by to get as close as we can to 27? (7 x 4 
= 28. That’s a little too much, but it’s very close.” 
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 Q4, 6 & 8: Assign 

 

Q5: Do together 

 

Q7: Do together 

 

Q9: Optional 

 

Q10: Omit 

 

Reflect:  

Omit 

Lesson 9: Division With 
Remainders 

Explore: 

Make materials available for students to use as models to think with. 
Ask them to use numbers, pictures and/or words to solve the problem 
with the orange baskets. 

 

Connect: 

Provide counters for students to model the problem at their tables. 

 

Practice: 

Q1 & 2: Do a) together in each question and assign the rest. 

 

Q3:  Ask students to use numbers, pictures and words to solve this 
problem. 

 

Q4: Do together 

 

Q5: Assign (Use numbers, pictures and words) 

 

Q6: Do the first two using “think multiplication”. 14 ÷ 7, “Seven times 
what is 14? 7 x 2” 15 ÷ 7, “Seven times what is 15? 7 x 2 is 14 and then 
one more, so 15 ÷ 7 = 2 R 1. 

 

Q7 & 8: These are two good questions to assign to students. 

 

Q9: This is a good problem as well. Students have to think about the 
situation described. An answer of 5 R2 would not work since “remainder 
2 cartons” doesn’t make any sense. A similar question might be “Each 
car holds 5 people. How many cars are needed to transport 17 people 
to the hockey game?”  
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 Reflect: 

Optional 

Lesson 10: Using Base Ten 
Blocks to Divide 

Explore 

Make materials available for students to use as models to think with. 
Ask them to use numbers, pictures and/or words to solve the problem 
with the boxes and books. 

 

Connect 

Distribute base ten blocks for students to model 36 ÷ 3. Have them do 
others as well; eg. 24 ÷ 2, 44 ÷ 4, 66 ÷ 3. 

The example on p.306 is the same kind of process, but it involves 
regrouping and a remainder. Provide an easier example that does not 
have a remainder. For example, 57 ÷ 3. Students will still need to 
regroup or exchange their blocks, but there is no remainder to deal with. 
Provide similar examples and then include 57 ÷ 4 and other division 
involving remainders. 

 

Practice 

Q1: Use base ten blocks for all of these. 

 

Q2: Assign 

 

Q3: Remind students that they can “think multiplication” to solve these 
division problems. They do not have to use base ten blocks if they know 
a more efficient way. 

 

Q4: Numbers, Pictures, Words 

Good assessment checkpoint. Have students write a response in their 
journals. 

 

Q5 & 6: Same as for Q3 

 

Q7: Assign 

Reflect: 

Good assessment question. 

Lesson 11: Another Strategy 
for Division 

This lesson attempts to connect the use of base ten blocks for division 
problems to the “short division algorithm”. Students should become 
comfortable in using the model to think about division situations, but it is 
not an expectation of the grade 4 mathematics curriculum that they use 
the short division algorithm. Using their understanding and knowledge of 
multiplication to solve division problems, including those with 
remainders, deserves the most emphasis in this lesson. For all 
exercises, help students see how multiplication can be used. 
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Game: Less is More If you do not have a 0-9 die, use the numeral cards on LM8.10. Make 
several copies to create a “deck” of cards for students to use. 

Unit 8: Show What You Know 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit Problem: At the Garden 
Centre 

 

 

 

 

Investigation: Circle 
Patterns 

Q1: Assign 

 

Q2: Do together. For 5 x   = 300, ask, “Five times what is 30? Five times 
what is 300? 

 

Q3: Assign 

 

Q4: Orally 

 

Q5: Assign 

 

Q6: Assign. Do not ask students to write about the strategy they used. 
However, you should have that conversation with some of your students 
as a way to assess their understanding. 

 

Q7 & 8: Review how students thought about the size of the groups back 
in lesson 7. 

 

Q9: Assign 

 

Q10: Orally 

 

Q11: Remind students to use multiplication to think about division. 

 

Q12: Assign 

 

Q13 & 14: Assign. Do not require a formal algorithm, but look for 
evidence that multiplication is being used. 

 

These are all reasonable problems for students to think about. Rather 
than assigning them all to every student, let children choose one that 
they would like to do. Tell them to use numbers, pictures and words to 
show their work and explain how they solved each problem. Early 
finishers or those who need a challenge could be asked to do additional 
problems. 

 

This is a good activity for students to try. Review the meaning of 
multiples and require that they use rulers to draw straight lines. 
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GLOSSARY OF MATHEMATICAL MODELS 

This glossary is identical for all grade levels (kindergarten to grade 8). Most of the models 
have a variety of uses at different grade levels. More information as to which models can 
be used to develop specific curriculum outcomes is located on the Instructional Strategies 
section of each four-page spread in this curriculum document. The purpose of this 
glossary is to provide a visual of each model and a brief description of it. 

 

Name Picture Description 

Algebra Tiles 

 

 Sets include “X” tiles (rectangles), “X2” tiles 
(large squares), and integer tiles (small 
squares). 

 All tiles have a different colour on each side to 
represent positive and negative. Typically the 
“X” tiles are green and white and the smaller 
squares are red and white. 

 Some sets also include “Y” sets of tiles which 
are a different colour and size than the “X” tiles. 

Area Model  

To model 12 × 23: 

 

 

 

 

 

 Use base ten blocks to represent the parts of 
each number that is being multiplied. 

 To find the answer for the example shown, 
students can add the various parts of the model: 
200 + 30 + 40 + 6 = 276. 

 This model can also be used for fraction 
multiplication. 

Arrays and 
Open Arrays 

To model 4 × 6: 

 

 

 

 

To model 7 × 36: 

 

 

 

 

 

 

 Use counters arranged in equal rows or 
columns or a Blackline Master with rows and 
columns of dots. 

 Helpful in developing understanding of 
multiplication facts. 

 Grids can also be used to model arrays.  

 Open arrays allows students to think in amounts 
that are comfortable for them and does not lock 
them into thinking using a specific amount. 
These arrays help visualize repeated addition 
and partitioning and ultimately using the 
distributive property.  

    20        3 

2 
   

10
  

× 30 6

36

7 210 42
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Attribute Blocks 

 

 Sets of blocks that vary in their attributes: 

o 5 shapes 

circle, triangle, square, hexagon, 
rectangle 

o 2 thicknesses 

o 2 sizes 

o 3 colours 

Balance (pan or 
beam) Scales 

 

 Available in a variety of styles and precision. 

 Pan balances have a pan or platform on each 
side to compare two unknown amounts or 
represent equality. Weights can be used on one 
side to measure in standard units.  

 Beam balances have parallel beams with a 
piece that is moved on each beam to determine 
the mass of the object on the scale. Offer 
greater accuracy than a pan balance.  

Base Ten 
Blocks 

 

 Include unit cubes, rods, flats, and large cubes. 

 Available in a variety of colours and materials 
(plastic, wood, foam). 

 Usually 3-D. 

Beam Balance 

 

 

 see Balance (pan or beam)  

Carroll Diagram Example: 

 1-digit 2-digit 

Even 2, 4, 6, 8 26, 34 

Odd 1, 3, 5, 7, 9 15, 21 
 

 Used for classification of different attributes. 

 The table shows the four possible combinations 
for the two attributes. 

 Similar to a Venn Diagram 

 

Colour Tiles 

 

 Square tiles in 4 colours (red, yellow, green, 
blue). 

 Available in a variety of materials (plastic, wood, 
foam). 
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Counters (two 
colour) 

 

 Counters have a different colour on each side. 

 Available in a variety of colour combinations, 
but usually are red & white or red & yellow. 

 Available in different shapes (circles, squares, 
bean). 

Cubes (Linking) 

 

 Set of interlocking 2 cm cubes. 

 Most connect on all sides. 

 Available in a wide variety of colours (usually 10 
colours in each set). 

 Brand names include: Multilink, Hex-a-Link, 
Cube-A-Link. 

 Some types only connect on two sides (brand 
name example: Unifix). 

Cuisenaire 
Rods® 

 

 Set includes 10 different colours of rods. 

 Each colour represents a different length and 
can represent different number values or units 
of measurement. 

 Usual set includes 74 rods (22 white, 12 red, 10 
light green, 6 purple, 4 yellow, 4 dark green, 4 
black, 4 brown, 4 blue, 4 orange). 

 Available in plastic or wood. 

Dice (Number 
Cubes) 

 

 Standard type is a cube with numbers or dots 
from 1 to 6 (number cubes). 

 Cubes can have different symbols or words. 

 Also available in: 

o 4-sided (tetrahedral dice) 

o 8-sided (octahedral dice) 

o 10-sided (decahedra dice) 

o 12-sided, 20-sided, and higher 

o Place value dice 

Dominoes 

 

 Rectangular tiles divided in two-halves. 

 Each half shows a number of dots: 0 to 6 or  

0 to 9. 

 Sets include tiles with all the possible number 
combinations for that set.  

 Double-six sets include 28 dominoes. 

 Double-nine sets include 56 dominoes. 
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Dot Cards  

 

 

 

 

 Sets of cards that display different number of 
dots (1 to 10) in a variety of arrangements. 

 Available as free Blackline Master online on the 
“Teaching Student-Centered Mathematics K-3” 
website (BLM 3-8). 

Decimal 
Squares® 

 

 

 

 

 

 Tenths and hundredths grids that are 
manufactured with parts of the grids shaded. 

 Can substitute a Blackline Master and create 
your own class set. 

Double Number 
Line 

 see Number lines (standard, 
open, and double) 

 

Five-frames  see Frames (five- and ten-)  

Fraction Blocks 

 

 Also known as Fraction Pattern blocks. 

 4 types available: pink “double hexagon”, black 
chevron, brown trapezoid, and purple triangle. 

 Use with basic pattern blocks to help study a 
wider range of denominators and fraction 
computation.  

Fraction Circles 

 

 Sets can include these fraction pieces: 

1, 
2

1
, 

4

1
, 

3

1
, 

5

1
, 

6

1
,

8

1
, 

10

1
, 

12

1  

 Each fraction graduation has its own colour. 

 It is helpful to use ones without the fractions 
marked on the pieces for greater flexibility 
(using different piece to represent 1 whole). 

 

Fraction Pieces 

 

 Rectangular pieces that can be used to 
represent the following fractions: 

2

1
, 

4

1
, 

3

1
, 

5

1
, 

6

1
,

8

1
, 

10

1
, 

12

1  

 Offers more flexibility as different pieces can be 
used to represent 1 whole. 

 Each fraction graduation has its own colour. 

 Sets available in different quantities of pieces. 

Frames 

(five- and ten-) 

 

 

 

 Available as a Blackline Master in many 
resources or you can create your own. 

 Use with any type of counter to fill in the frame 
as needed. 
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Geoboards 

 

 Available in a variety of sizes and styles. 

o 5 × 5 pins 

o 11 × 11 pins 

o Circular 24 pin 

o Isometric 

 Clear plastic models can be used by teachers 
and students on an overhead. 

 Some models can be linked to increase the size 
of the grid. 

Geometric 
Solids 

 

 Sets typically include a variety of prisms, 
pyramids, cones, cylinders, and spheres. 

 The number of pieces in a set will vary.  

 Available in different materials (wood, plastic, 
foam) and different sizes. 

Geo-strips 

 

 Plastic strips that can be fastened together with 
brass fasteners to form a variety of angles and 
geometric shapes. 

 Strips come in 5 different lengths. Each length 
is a different colour. 

Hundred Chart 

 

 

          

 10 × 10 grid filled in with numbers 1-100 or 

0 - 99. 

 Available as a Blackline Master in many 
resources or you can create your own. 

 Also available as wall charts or “Pocket” charts 
where cards with the numbers can be inserted 
or removed. 

 

 

 

 

 

 

 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 248 

 

 
Hundred Grid   

 

 

 

 

 

 10 × 10 grid. 

 Available as Blackline Master in many 
resources. 

 

Hundredths 
Circle 

         

        

 Circle divided into tenths and hundredths. 

 Also known as “percent circles”. 

 

Learning 
Carpet® 

 

http://www.thelearningcarpet.ca 

 10 × 10 grid printed on a floor rug that is six 
feet square. 

 Number cards and other accessories are 
available to use with the carpet. 

Linking Cubes  see Cubes (Linking)  

Mira® 

  

 Clear red plastic with a bevelled edge that 
projects reflected image on the other side. 

 Other brand names include: Reflect-View and 
Math-Vu. 

Number Cubes  see Dice (Number Cubes)  
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Number Lines 
(standard, open, 
and double) 

 

 

 

 

 

 

 

 

 Number lines can begin at 0 or extend in both 
directions. 

 

 Open number lines do not include pre-marked 
numbers or divisions. Students place these as 
needed. 

 

 Double number lines have numbers written 
above and below the line to show equivalence. 

Open Arrays  see Arrays and Open Arrays  

Open Number 
Lines 

 see Number Lines (standard, 
open, and double) 

 

Pan Balance  see Balance (pan or beam)  

Pattern Blocks 

 

 Standard set includes: 

Yellow hexagons, red trapezoids, 
blue parallelograms, green triangles, 
orange squares, beige 
parallelograms. 

 Available in a variety of materials (wood, 
plastic, foam). 

Pentominoes 

 

 Set includes 12 unique polygons.  

 Each is composed of 5 squares which share at 
least one side. 

 Available in 2-D and 3-D in a variety of colours. 

Polydrons  

 

 Geometric pieces snap together to build 
various geometric solids as well as their nets. 

 Pieces are available in a variety of shapes, 
colours,  and sizes: 

Equilateral triangles, isosceles 
triangles, right-angle triangles, 
squares, rectangles, pentagons, 
hexagons 

 Also available as Frameworks (open centres) 
that work with Polydrons and another brand 
called G-O-Frames.  

0 1 2 3 4 5 6 7 8 9 10

52 60 64 

+8 +4 

5 

2

1

10
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Power 
Polygons 

 

 Set includes the 6 basic pattern block shapes 
plus 9 related shapes. 

 Shapes are identified by letter and colour. 

Rekenrek 

 

 Counting frame that has 10 beads on each bar: 
5 white and 5 red. 

 Available with different number of bars (1, 2, or 
10). 

Spinners 

 

 Create your own or use manufactured ones 
that are available in a wide variety: 

o number of sections; 

o colours or numbers; 

o different size sections; 

o blank. 

 Simple and effective version can be made with 
a pencil held at the centre of the spinner with a 
paperclip as the part that spins. 

                                  
 

Tangrams 

 

 Set of 7 shapes (commonly plastic): 

o 2 large right-angle triangles 

o 1 medium right-angle triangle 

o 2 small right-angle triangles 

o 1 parallelogram  

o 1 square 

 7-pieces form a square as well as a number of 
other shapes. 

 Templates also available to make sets. 

Ten-frames  see Frames (five- and ten-)  
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Trundle Wheel 

 

 Tool for measuring longer distances. 

 Each revolution equals 1 metre usually noted 
with a click. 

 

Two Colour 
Counters 

 see Counters (two colour)  

Venn Diagram             

          Black         Rectangles 

 

 

 

 

 

 

 

 Used for classification of different attributes. 

 Can be one, two, or three circles depending on 
the number of attributes being considered.  

 Attributes that are common to each group are 
placed in the interlocking section. 

 Attributes that don’t belong are placed outside 
of the circle(s), but inside the rectangle. 

 Be sure to draw a rectangle around the circle(s) 
to show the “universe” of all items being sorted. 

 Similar to a Carroll Diagram. 
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LIST OF GRADE 4 SPECIFIC CURRICULUM OUTCOMES 
 
Number (N) 

N1   Represent and describe whole numbers to 10 000, concretely, pictorially and symbolically. 
N2   Compare and order numbers to 10 000. 
N3   Demonstrate an understanding of addition of numbers with answers to 10 000 and their corresponding 

subtractions (limited to 3 and 4-digit numerals) by:  using personal strategies for adding and 
subtracting, estimating sums and differences, and solving problems involving addition and subtraction. 

 N4   Explain the properties of 0 and 1 for multiplication and the property of 1 for division. 
 N5   Describe and apply mental mathematics strategies, such as:  skip counting from a known fact, using  
         doubling or halving, using doubling or halving and adding or subtracting one more group, and using 
         patterns in the 9s facts to determine basic multiplication facts to 9 x 9 and related division facts. 
 N6   Demonstrate an understanding of multiplication (2- or 3-digit by 1-digit) to solve problems by using 
         personal strategies for multiplication (2- or 3-digit by 1-digit) to solve problems by using personal  

        strategies for multiplication with and without concrete materials, using arrays to represent multiplication,  
        connecting concrete representation to symbolic representations and estimating products. 
N7   Demonstrate an understanding of division (1-digit divisor and up to 2-digit dividend) to solve problems  
        by using personal strategies for dividing with and without concrete materials, estimating quotients and  
        relating division to multiplication. 
N8   Demonstrate an understanding of fractions less than or equal to one by using concrete and pictorial      
        representations to name and record fractions for the parts of a whole or a set, compare and order  
        fractions, model and explain that for different wholes, two identical fractions may not represent the  
        same quantity and to provide examples of where fractions are used. 
N9   Describe and represent decimals (tenths and hundredths) concretely, pictorially and symbolically. 
N10 Relate decimals to fractions (to hundredths). 
N11 Demonstrate an understanding of addition and subtraction of decimals (limited to hundredths) by using  
        compatible numbers, estimating sums and differences and using mental math strategies to solve  
        problems. 

 
Patterns and Relations (PR) 
(Patterns) 
 PR1   Identify and describe patterns found in tables and charts, including a multiplication chart. 
 PR2   Reproduce a pattern shown in a table or chart using concrete materials. 
 PR3   Represent and describe patterns and relationships using charts and tables to solve problems. 
 PR4   Identify and explain mathematical relationships using charts and diagrams to solve problems. 
(Variables and Equations) 
 PR5   Express a given problem as an equation in which a symbol is used to represent an unknown number. 
 PR6   Solve one-step equations involving a symbol to represent an unknown number. 
 
Shape and Space (SS) 
(Measurement) 
 SS1   Read and record time using digital and analog clocks, including 24-hour clocks. 
 SS2   Read and record calendar dates in a variety of formats. 
 SS3   Demonstrate an understanding of area of regular and irregular 2-D shapes by recognizing that area is  

          measured in square units, selecting and justifying referents for the units cm2 or m2, estimating area by  
          using referents for cm2 or m2, determining and recording area (cm2 or m2), constructing different  
          rectangles for a given area (cm2 or m2) in order to demonstrate that many different rectangles may  
          have the same area.    

(3-D Objects and 2-D Shapes) 
 SS4   Describe and construct rectangular and triangular prisms. 
(Transformations) 
 SS5   Demonstrate an understanding of line symmetry by identifying symmetrical 2-D shapes, creating  

          symmetrical 2-D shapes and drawing one or more lines of symmetry in a 2-D shape. 
SS6   Demonstrate an understanding of congruency, concretely and pictorially. 

 
Statistics and Probability (SP) 
(Data Analysis) 
 SP1   Demonstrate an understanding of many-to-one correspondence. 
 SP2   Construct and interpret pictographs and bar graphs involving many-to-one correspondence to draw  

          conclusions. 
 
 



GRADE 4 
 

 

 
PRINCE EDWARD ISLAND GRADE 4 MATHEMATICS CURRICULUM GUIDE Page 253 

 

CORRELATION OF GRADE 4 SCOS TO MATH MAKES SENSE 4 

Number  

General Outcome:  Develop number sense  
Grade 4 Specific Curriculum Outcomes Mathematics Makes Sense 4

N1.  Represent and describe whole numbers to 10 000, concretely, 
pictorially and symbolically. 

Unit 2, Lesson 1, pp. 34–37 

N2. Compare and order numbers to 10 000. Unit 2, Lesson 2, pp. 38–41  
Unit 2, Lesson 3, pp. 42-45 

N3. Demonstrate an understanding of addition of numbers with answers 
to 10 000 and their corresponding subtractions (limited to 3 and 4-
digit numerals) by:  

 using personal strategies for adding and subtracting 
 estimating sums and differences 
 solving problems involving addition and subtraction. 

Unit 2, Lesson 4, pp. 46–48 
Unit 2, Lesson 5, pp. 49, 50 
Unit 2, Lesson 6, pp. 51-54 
Unit 2, Lesson 7, pp. 55-58 
Unit 2, Lesson 8, pp. 59-61 
Unit 2, Lesson 9, pp. 62, 63 
Unit 2, Lesson 10, pp. 64-67 
Unit 2, Lesson 11, pp. 68, 69 
Unit 2, Lesson 12, pp. 70, 71 
Unit 2, Lesson 13, pp. 73-75 
Unit 2, Unit Problem, pp. 78, 79  

N4. Explain the properties of 0 and 1 for multiplication, and the property of 
1 for division. 

Unit 3, Lesson 2, pp. 86-89 
Unit 3, Lesson 7, pp. 104-106 

N5. Demonstrate and apply mental mathematics strategies, such as: 
 skip counting from a known fact 
 using doubling or halving 
 using doubling or halving and adding or subtracting one more 

group 
 using patterns in the 9s facts 

to determine basic multiplication facts to 9 x 9 and related division facts. 

Unit 3, Lesson 1, pp. 82-85 
Unit 3, Lesson 3, pp. 90-93 
Unit 3, Lesson 4, pp. 94-97 
Unit 3, Lesson 5, pp. 98-100 
Unit 3, Lesson 7, pp. 104-106 
Unit 3, Lesson 8, pp. 107-109 
Unit 3, Lesson 9, pp. 110-112 
Unit 3, Lesson 10, pp. 113-115 
Unit 3, Unit Problem, pp. 118, 119 

N6. Demonstrate an understanding of multiplication (2- or 3-digit by 1-
digit) to solve problems by: 

 using personal strategies for multiplication with and without 
concrete materials 

 using arrays to represent multiplication 
 connecting concrete representations to symbolic representations 
 estimating products. 

Unit 8, Lesson 1, pp. 278-281 
Unit 8, Lesson 2, pp. 282-284 
Unit 8, Lesson 3, pp. 285-287 
Unit 8, Lesson 5, pp. 290-292 
Unit 8, Lesson 6, pp. 293, 294 
Unit 8, Lesson 7, pp. 295-298 
Unit 8, Unit Problem, pp. 314, 315 

N7.  Demonstrate an understanding of division (1-digit divisor and up to 2-
digit dividend) to solve problems by: 

 using personal strategies for dividing with and without concrete 
materials 

 estimating quotients 
 relating division to multiplication. 

Unit 8, Lesson 8, pp. 299–301 
Unit 8, Lesson 9, pp. 302-304 
Unit 8, Lesson 10, pp. 305-307 
Unit 8, Lesson 11, pp. 308-310 
Unit 8, Game, p. 311 
Unit 8, Unit Problem, pp. 314, 315   

N8. Demonstrate an understanding of fractions less than or equal to one 
by using concrete and pictorial representations to: 

 name and record fractions for the parts of a whole or a set 
 compare and order fractions 
 model and explain that for different wholes, two identical 

fractions may not represent the same quantity 
 provide examples of where fractions are used. 

Unit 5, Lesson 1, pp. 174-177 
Unit 5, Lesson 2, pp. 178, 179 
Unit 5, Lesson 3, pp. 180-182 
Unit 5, Lesson 4, pp. 183-185 
Unit 5, Lesson 5, pp. 186, 187 
Unit 5, Lesson 6, pp. 188, 189 
Unit 5, Lesson 7, pp. 190-192 
Unit 5, Lesson 8, pp. 193-196 
Unit 5, Unit Problem, pp. 218, 219 

N9. Describe and represent decimals (tenths to hundredths) concretely, 
pictorially and symbolically.  

Unit 5, Lesson 9, pp. 197-199 
Unit 5, Lesson 10, pp. 200-202 
Unit 5, Lesson 11, pp. 203, 204 
Unit 5, Lesson 14, p. 212  
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N10. Relate decimals to fractions (to hundredths). Unit 5, Lesson 9, pp. 197-199 
Unit 5, Lesson 10, pp. 200-202 
Unit 5, Lesson 11, pp. 203, 204 

N11. Demonstrate an understanding of addition and subtraction of 
decimals (limited to hundredths) by: 

 using compatible numbers 
 estimating sums and differences 
 using mental math strategies to solve problems. 

Unit 5, Lesson 12, pp. 205-208 
Unit 5, Lesson 13, pp. 209-211 
Unit 5, Lesson 14, pp. 212-215 
Unit 5, Unit Problem, pp. 218, 219 

 
Patterns and Relations (Patterns) 
 
General Outcome:  Use patterns to describe the world and solve problems. 

Grade 4 Specific Curriculum Outcomes Mathematics Makes Sense 4
PR1. Identify and describe patterns found in tables and charts, including a 
multiplication chart.   

Unit 1, Lesson 1, pp. 6–9 
Unit 3, Lesson 5, pp. 98, 99 

PR2. Reproduce a pattern shown in a table or chart using concrete 
materials. 

Unit 1, Lesson 3, pp. 14-17 

PR3. Represent and describe patterns and relationships using charts and 
tables to solve problems. 

Unit 1, Lesson 3, pp. 10-13 
Unit 1, Unit Problem, pp. 30, 31 
Unit 3, Lesson 6, pp. 102, 103 
Unit 8, Lesson 4, pp. 288, 289 
Unit 8, Lesson 6, pp. 293, 294 

PR4. Identify and explain mathematical relationships using charts and 
diagrams to solve problems. 

Unit 2, Lesson 3, pp. 42-45 
Unit 6, Lesson 1, pp. 223-225 
Unit 6, Lesson 7, p. 241 
Unit 7, Lesson 5, pp. 270, 271 

 
Patterns and Relations (Variables and Equations) 
 
General Outcome:  Represent algebraic expressions in multiple ways. 

Grade 4 Specific Curriculum Outcomes Mathematics Makes Sense 4
PR5.  Express a given problem as an equation in which a symbol is used 
to represent an unknown number.     

Unit 1, Lesson 4, pp. 18-21  
Unit 1, Lesson 5, pp. 22-24 
Unit 1, Lesson 6, pp. 26, 27 

PR6. Solve one-step equations involving a symbol to represent an 
unknown number. 

Unit 1, Lesson 4, pp. 18-21 
Unit 1, Lesson 5, pp. 22-24 
Unit 1, Unit Problem, pp. 30, 31 

 
Shape and Space (Measurement) 
 
General Outcome:  Use direct or indirect measurement to solve problems. 

Grade 4 Specific Curriculum Outcomes Mathematics Makes Sense 4
SS1. Read and record time using digital and analog clocks, including 24-
hour clocks.   

Unit 4, Lesson 2, pp. 128-131 
Unit 4, Lesson 3, pp. 132-135 
Unit 4, Lesson 4, pp. 136-138 
Unit 4, Lesson 5, pp. 139-141 
Unit 4, Lesson 6, pp. 142-145 

SS2. Read and record calendar dates in a variety of formats. Unit 4, Lesson 1, pp. 124–127 

SS3. Demonstrate an understanding of area of regular and irregular 2-D 
shapes by:  
 recognizing that area is measured in square units 
 selecting and justifying referents for the units cm2 or m2 
 estimating area by using referents for cm2 or m2 
 determining and recording area (cm2 or m2) 
 constructing different rectangles for a given area (cm2 or m2) in order 

to demonstrate that many different rectangles may have the same 
area. 

Unit 4, Lesson 7, pp. 146-149  
Unit 4, Lesson 8, pp. 150-152  
Unit 4, Lesson 9, pp. 153-155  
Unit 4, Lesson 10, pp. 156-158 
Unit 4, Lesson 11, pp. 159-161 
Unit 4, Lesson 12, pp. 162, 163 
Unit 4, Lesson 13, pp. 164, 165 
Unit 4, Unit Problem, pp. 168, 169 
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Shape and Space (3-D Objects and 2-D Shapes) 
 
General Outcome:  Describe the characteristics of 3-D objects and 2-D shapes, and analyze the 
relationships among them. 

Grade 4 Specific Curriculum Outcomes Mathematics Makes Sense 4
SS4. Describe and construct rectangular and triangular prisms.  Unit 6, Lesson 1, pp. 222-225 

Unit 6, Lesson 2, pp. 226-228 
Unit 6, Lesson 3, pp. 229-231 
Unit 6, Lesson 4, pp. 232, 233 
Unit 6, Unit Problem, pp. 248, 249 

 
Shape and Space (Transformations) 
 
General Outcome:  Describe and analyze position and motion of objects and shapes. 

Grade 4 Specific Curriculum Outcomes Mathematics Makes Sense 4
SS5. Demonstrate an understanding of line symmetry by: 

 identifying symmetrical 2-D shapes 
 creating symmetrical 2-D shapes 
 drawing one or more lines of symmetry in a 2-D shape. 

Unit 6, Lesson 5, pp. 234-236 
Unit 6, Lesson 6, pp. 237-240 
Unit 6, Lesson 7, pp. 241-244 
Unit 6, Unit Problem, pp. 248, 249 

SS6. Demonstrate an understanding of congruency, concretely and 
pictorially. 

Unit 6, Lesson 6, pp. 237-240 
Unit 6, Lesson 7, pp. 241-244 
Unit 6, Game, p. 245 
Unit 6, Unit Problem, pp. 248, 249 

 
 
Statistics and Probability (Data Analysis) 
 
General Outcome:  Collect, display and analyze data to solve problems. 

Grade 4 Specific Curriculum Outcomes Mathematics Makes Sense 4
SP1. Demonstrate an understanding of many-to-one correspondence. Unit 7, Lesson 1, pp. 254–257 

Unit 7, Lesson 2, pp. 258-261 
Unit 7, Lesson 3, pp. 262-265 
Unit 7, Unit Problem, pp. 274, 275 

SP2. Construct and interpret pictographs and bar graphs involving many-
to-one correspondence to draw conclusions.  

Unit 7, Lesson 1, pp. 254–257 
Unit 7, Lesson 2, pp. 258-261 
Unit 7, Lesson 3, pp. 262-265 
Unit 7, Lesson 4, pp. 266-269 
Unit 7, Unit Problem, p. 274, 275 
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GRADE 4 SPECIFIC CURRICULUM OUTCOMES:  TABLE OF SPECIFICATIONS 

 
(DRAFT) 

 
 

Content Strands Level 1 Level 2 Level 3 
Number Strand – 44%     
Number N1, N2, N4, N5, 

N9, N11 
 

N1, N3, N4, N5, N6, 
N7, N8, N9, N10, 
N11 

N3, N6, N7, N8, 
N10 
 

Patterns and Relations Strand- 24%    
Patterns PR1, PR2 PR3, PR4  
Variables and Equations PR5 PR6  
Shape and Space Strand – 24%    
Measurement SS1, SS2, SS3 SS3 SS3 
3-D Objects and 2-D Shapes  SS4 SS4 
Transformations  SS5, SS6 SS5, SS6 
Statistics and Probability Strand – 8%    
Data Analysis SP1 SP1, SP2 SP2 
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