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Background:  We were asked to review the K-8 Number Strand portion of the 
Manitoba math curriculum.  We were asked to consider the following questions: 

1.  Are the outcomes within the number strand, which relate specifically to 
fundamental skills, appropriately placed? 

2.  Are there clarifications that can be made in the language of the achievement 
indicators and outcomes? 

Approach:   

• We concentrated on two important areas in mathematics related to the 
Number Strand portion:  whole number arithmetic and fraction development.   

• We compared the whole number arithmetic portion of the Manitoba curriculum 
to that of Singapore, California, Common Core State Standards and 
Ontario.  Links to these documents are given below. 

o Singapore is one of the highest performing countries in international 
math assessments such as PISA and TIMSS. 

o The Math Content Standards for California Public Schools are well-
written and clear and were developed with the intent to put California on 
par with the best educational systems in other states and nations. 

o The Common Core State Standards were recently adopted by 45 
American states so we felt that it was important to provide a comparison 
with this document. 

• We compared the fraction development in the Manitoba curriculum to that of 
Singapore and California. 

• We took the recommendations of The Final Report of the National 
Mathematics Advisory Panel into consideration when formulating our 
recommendations.  The National Math Advisory Panel reviewed over 16,000 
research publications and policy reports and considered only those based on 
studies that satisfied carefully-established criteria (eg. random assignment, 
sample size, etc.) that would allow researchers to draw conclusions.  
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Initial observations: 

• When comparing the Manitoba math curriculum to curricula from California and 
Singapore, we observed a one to three year delay in the introduction of important 
concepts.  Many important concepts are omitted entirely in the Manitoba 
curriculum.   

• The Manitoba curriculum is weak in comparison all four of the other curricula we 
reviewed. 

• The Singapore, California and Common Core Standards curricula place an 
emphasis on committing basic number facts to memory early (like addition within 
20 and times tables to 10x10).  The Manitoba curriculum does not. 

• Standard algorithms for arithmetic were specifically mentioned as outcomes in 
the Common Core Standards, California Standards, and Ontario curriculum.  The 
Singapore curriculum lists arithmetic with “formal algorithms” as an outcome and,  
since some of us are intimately familiar with the texts used in Singapore, we are 
aware that standard algorithms are introduced early to children in Singapore.  

 
Response to the original two questions: 

1.  Are the outcomes within the number strand, which relate specifically to 
fundamental skills, appropriately placed? 

• In most cases, no.  If Manitoba students are to compete with students from 
other jurisdictions, fundamental skills must be mastered much earlier and this 
must be explicitly reflected in the curriculum language. 

2.   Are there clarifications that can be made in the language of the achievement 
indicators and outcomes? 

• Yes, there are many clarifications that can and should be made.   

Recommendations 

• We have prepared a bare outline of what we believe is a reasonable continuum 
of learning outcomes in particular threads of the number strand:  whole number 
arithmetic, decimals and fractions.  This is not an exhaustive list – there are 
many problems with the WNCP curriculum – but, if our recommendations were to 
be adopted, we feel that the curriculum would improve significantly.   

Our list of recommendations fall into two categories:   

I.  Recommendations concerning outcomes that should be explicitly added to the 
curriculum framework documents regarding whole number arithmetic and decimal 
and fraction development. 

II.  Recommendations concerning the language in the Introduction, Conceptual 
Framework and Instructional Focus portions of the Manitoba Curriculum Framework 
document. 
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I.  Recommendations regarding whole number arithmetic and fraction 
development: 

• The following is a list of recommendations for outcomes that should be added to 
the curriculum.   

• We note that the inclusion of these outcomes at the specified grades will require 
that some outcomes in the current WNCP curriculum be moved and, in some 
cases, eliminated.   

• To provide scaffolding for understanding of concepts, all of the outcomes below 
should be mastered without the use of technology. 

• We have not made explicit recommendations regarding negative integer and 
negative fraction arithmetic but we do recommend that similar changes for these 
topics be adopted and added at appropriate stages. 

 
We recommend that the following be added: 
 
Grade 1:   

• Addition facts to 20 and corresponding subtraction facts and commit all of them 
to memory. 

 
Grade 2: 

• Find the sum or difference of two whole numbers up to 3 digits long using the 
standard algorithms.  

• Use repeated addition, arrays and counting multiples to do multiplication. 
• Use repeated subtraction, equal sharing and forming equal groups with 

remainders to do division. 
• Know multiplication tables of 2s, 5s, 10s (to "times 10") and commit them to 

memory.  Know related division facts. 
 

Grade 3:   
• Know from memory the multiplication table for numbers between 1 and 10.  

Know related division facts. 
• Fluently add and subtract multi-digit whole numbers using standard algorithms. 
• Multiply multi-digit numbers by 1-digit numbers using the standard algorithm. 
• Divide up to 3-digit numbers by 1-digit numbers. 

 
• Addition and subtraction of fractions with the same denominator within one whole 

(for denominators 2,3,4,5,6,8,10). 
 

Grade 4: 
• Fluently multiply multi-digit numbers using the standard algorithm. 
• Use long division to divide multi-digit numbers by 1-digit numbers. 
• Addition and subtraction of decimals with up to 2 decimal places using the 

standard algorithms. 
• List all factors of a given number up to 100 and find the common factors of any 

two given numbers. 
• Addition and subtraction of proper fractions (denominators not to exceed 12). 

 
Grade 5:   
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• Demonstrate proficiency with division, including long division with multidigit 
divisors. 

 
• Fluently add and subtract decimals using standard algorithms. 
• Fluently add and subtract proper fractions. 
• Addition and subtraction of improper fractions.  
• Multiplication and division of decimals using standard algorithms. (Up to 3-digit 

number that includes a decimal point by a single digit whole number.) 
• Multiplication and division of fractions. 
 

Grade 6:   
• Fluently add, subtract, multiply and divide fractions. 
• Fluently multiply and divide decimal numbers using standard algorithms. 

 
 
Grade 7 (removal): 

• We recommend that  the following statement  be removed from the WNCP 
curriculum:  7.N.2  Demonstrate an understanding of the addition, subtraction, 
multiplication, and division of decimals to solve problems (for more than 1-digit 
divisors or 2-digit multipliers, the use of technology is expected). 

 
Common Core Standards:  http://www.corestandards.org/the-standards/mathematics 
 
Mathematics Content Standards for California Public Schools:  
http://www.cde.ca.gov/be/st/ss/documents/mathstandards.pdf 
 
Singapore Mathematics Syllabus Primary:    
http://www.moe.gov.sg/education/syllabuses/sciences/files/maths-primary-
2007.pdf  
 
 
II.  Recommendations regarding the Introduction, Conceptual Framework and 
Instructional Focus portion of the Manitoba Curriculum Framework (the 
“philosophical underpinnings”) document:   
 
1.  (A balanced approach)  We recommend that a paraphrasing of the following 
message, taken from the Mathematics Content Standards for California Public Schools, 
be added to all curriculum documents and teacher support documents.  In the Manitoba 
Curriculum Framework document, we recommend that it be added on Pg. 3, under 
“Beliefs about Students and Mathematics Learning”. 
 

• Strong math curricula emphasize computational and procedural skills, 
conceptual understanding, and problem solving.  These three components 
of mathematics instruction and learning are not separate from each other; 
instead they are intertwined and mutually reinforcing. 

 
Basic, or computational and procedural, skills are those skills that all 
students should learn to use routinely and automatically.  Students should 



 5 

practice basic skills sufficiently and frequently enough to commit them to 
memory.   

 
We suggest that the entire introduction to the California document be carefully read and 
that similar language regarding conceptual understanding, procedural skills and 
problem solving be written into Manitoba curriculum documents to ensure a balanced 
approach to math instruction.  We suggest that language of this sort also be added to all 
teacher support documents. 
 
2.  (Less emphasis on pedagogy) We also recommend that the curriculum documents 
place less emphasis on the way in which teachers should deliver lessons and leave 
lesson delivery up to individual teachers.  In the California document, the following 
appears: 
 

• Standards describe what to teach, not how to teach it. 
• The standards do not specify how the curriculum should be delivered.  

Teachers may use direct instruction, explicit teaching, knowledge-based, 
discovery-learning, investigatory, inquiry-based, problem solving-based, 
guided discovery, set-theory-based, traditional, progressive, or other 
methods to teach students the subject matter set forth in these standards.  

 
We recommend that similar language be adopted in the Manitoba Curriculum 
Framework documents. 
 
3.  (Remove negative references to procedural skills) In many places in Pages 1 – 17 of 
the Manitoba Framework document, procedural skills, practice, automaticity of number 
facts, algorithms and pencil-and-paper mathematics are written about in a negative 
fashion.  Similar language appears in teacher support documents. 
 
This may leave many teachers with the impression that this necessary component of 
math learning should not be a focus at all.  This must be addressed and rectified.  The 
California document does an excellent job of stressing the three main components of 
mathematics learning:  procedural skills, conceptual understanding and problem solving 
and, again, we recommend that it be used as an example. 
 

• On Pg. 9 of the Manitoba Framework document, we recommend that the 
category titled “Number Sense” be rewritten to reflect a balanced approach 
between procedural skill, conceptual understanding and problem solving.  
Language like “A true sense of number goes well beyond the skills of simply 
counting, memorizing facts, and the situational rote use of algorithms” is 
pejorative and misleading.  While counting, memorizing facts, and the use of 
algorithms should not be taught in isolation, they remain an essential and critical 
part of math instruction. 

 
• On pg. 17, we recommend removing the sentence “By decreasing the emphasis 

on rote calculation, drill and practice, and the size of numbers used in paper-and-
pencil calculations, more time is available for concept development.”  This 
sentence derides practice and paper-and-pencil mathematics and routinely 
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appears in school newsletters across Manitoba in response to parents’ questions 
about weak math instruction in schools.   

 
 Furthermore, we recommend that Manitoba students master arithmetic of multi-
 digit numbers, without calculators, as is being done in high-performing countries. 

 
 Practice is extremely important for success in math as in golf, music, carpentry, 
 wiring of homes, determining correct levels and frequencies of medications …) 
 and should not be referred to in a pejorative sense in curriculum documents.  
 Also, the nature of this necessary practice took literally thousands of years to 
 come to an optimal form and can simply not be reinvented by young children.   
  

 
Since the other three points on Page 17 stress problem solving and mental 
mathematics, we recommend replacing this point with a second paraphrase of the 
suggested phrase above: 
 

• Basic, or computational and procedural, skills are those skills that all students 
should learn to use routinely and automatically.  Students should practice basic 
skills sufficiently and frequently enough to commit them to memory.   

 
4.  (It must be emphasized that technology must not take the place of mastering skills or 
understanding concepts.) 
We recommend that language similar to that which appears in the California and 
Singapore documents be adopted in Pgs. 1 – 17 of the Curriculum Framework 
documents and also in teacher support documents.  Logical places to place such 
language include Pg. 14 and Pg. 17.  Below are paragraphs that can be found in the 
California and Singapore documents: 
 

• (California)  The focus must be on mathematics content.  The focus must be on 
learning mathematics, using technology as a tool rather than as an end in itself.  
Technology makes more mathematics accessible and allows one to solve 
mathematical problems with speed and efficiency.  However, technological tools 
cannot be used effectively without an understanding of mathematical skills, 
concepts, and relationships……The challenge for educators, parents, and 
policymakers is to ensure that technology supports, but is not a substitute for, the 
development of quantitative reasoning and problem-solving skills. 

• (Singapore)  The introduction of calculators [should] not take away the 
importance of mental and manual computations.  These skills are still 
emphasized as students need to have good number sense and estimation skills 
to check the reasonableness of answers obtained using the calculator.   


