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5 Strands of 
Mathematical 
Proficiency 

Adding it Up
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Developing the Five Strands
Conceptual 
Understanding

• Enables students to connect ideas to what they already know
• Supports retention and prevents common errors

Procedural 
Fluency

• Learning procedures can strengthen and develop mathematical 
understanding, while understanding makes it easier to learn 
skills 

Strategic 
Competence

To come up with answer to a problem, students must:
• follow a solution method and adapt as necessary
• understand the quantities in the problem and their relationships
• represent the relationships mathematically
• have the mathematical skills required to solve the problem

Adaptive 
Reasoning

As students reason about a problem they can: 
• build their understanding
• carry out the needed computations
• apply their knowledge
• explain their reasoning to others

Productive 
Disposition

Requires frequent opportunities to:
• make sense of mathematics
• recognize the benefits of perseverance
• experience the rewards of sense making in mathematics



Effective 
Mathematics 

Teaching Practices
NCTM



Effective Math 
Instruction

Encourages students to work 
cooperatively with others.
• Writing AND talking about math.
• Accepting divergent ideas.

Three critical components 
(Shellard & Moyer, 2002)
• Teaching for conceptual understanding.
• Developing children’s procedural literacy.
• Promoting strategic competence through 

meaningful problem-solving 
investigations.
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K-2 Task
There are 10 cars in the parking lot.  
Some of the cars are red and some 
of the cars are black.  How many red 
cards and how many black cars could 
be in the parking lot?

Think of as many different 
combinations of cars as you can.

Show your solutions in as many ways 
as you can with cubes, drawings or 
words, AND write an equation for 
each solution.
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2-5 Task
Select a problem such as 23 x 13.  
Use base-ten blocks or grid paper to 
build the corresponding area model.  
Then, have students record and 
show as many ways as possible to 
“slice” the array into pieces.  

What other vertical or horizontal 
slices can be made?  What property 
does this link to?
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6-12 Task
You are trying to decide which of two 
smartphone plans would be better.  
Plan A charges a basic fee of $30 per 
month and 10 cents per text 
message.  Plan B charges a basic 
fee of $50 per month and 5 cents per 
text message.

How many text messages would you 
need to send per month for plan B to 
be the better options?  Explain your 
decision.
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Connecting all three…
Effective Mathematics Teaching 
Practices

Standards for Mathematical Practice 5 Strands of Mathematical 
Proficiency

1 & 2 & 7 Make sense of problems & persevere in 
solving them.

Strategic competence

3 & 4 & 8 Reason abstractly and quantitatively. Adaptive reasoning

3 & 4 & 5 & 8 Construct viable arguments & critique 
the reasoning of others.

Adaptive reasoning

3 Model with mathematics Strategic competence

2 & 3 Use appropriate tools strategically. Strategic competence & 
Conceptual understanding

6 & 8 Attend to precision Procedural fluency

6 & 8 Look for and make use of structure. Strategic competence

4 & 6 & 8 Look for and express regularity in 
repeated reasoning.

Adaptive reasoning

**Productive disposition



Instruction 
Matters
Research says…



Source:  https://www.mathcoachscorner.com/2019/07/do-this-not-that-structuring-math-workshop-2/



Adding it Up
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“Instruction should not 
be based on extreme 

positions that students 
learn, on the one hand, 
solely by internalizing 

what a teacher or book 
says or, on the other 

hand, solely by inventing 
mathematics on their 

own.”

Adding it Up
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Math
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Beliefs about Teaching & Learning 
Mathematics
UNPRODUCTIVE
• Learning should focus on 

practicing procedures and 
memorizing basic number 
combinations.

• Students can learn to apply 
mathematics only after they have 
mastered the basic skills.

• An effective teacher makes the 
mathematics easy for students to 
building them step by step through 
problem solving to ensure they are 
not frustrated or confused.

PRODUCTIVE
• Learning should focus on 

developing understanding of 
concepts and procedures through 
problem solving, reasoning and 
discourse.

• Provide students with appropriate 
challenge, encourages 
perseverance in solving problems, 
and supports productive struggle in 
learning mathematics.

• Students can learn mathematics 
through exploring and solving 
contextual and mathematical 
problems. 27
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OTES 2.0
Connections



Interaction…

•Explicit and practical steps to 
guide:

• Instruction by teachers
• Observations of learners and 

teachers

• Other ideas?
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Thank you

8/2/2021 Evidence of Effective Math Instruction 31

Leanna Ferreira

ferreira.leanna@moesc.net

Happy to share these ideas with 
your staff this year.  Contact Lynn 
Meister for details.
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Task A: Percent Change GameUse these 12 numbers to fill in the gaps below.

10, 20, 25, 35, 40, 50, 60, 70, 75, 80, 90, 100

$____ increased by ____% = $____

$____ increased by ____% = $____

$____ decreased by ____% = $____

$____ decreased by ____% = $____

You score a point for each number used only once – and 
in a correct expression.  (Maximum score: 12 points) 

Adapted from http://www.foster77.co.uk/Percentage%20Change%20TASK%20SHEET.pdf

http://www.foster77.co.uk/Percentage%20Change%20TASK%20SHEET.pdf


Task B: Describing and Defining a Square
Four equal 
sides

Two pairs of 
parallel 
sides

Two equal 
diagonals

Diagonals 
meet at right 
angles

4 lines of 
symmetry

Four right 
angles

Rotational 
symmetry of 
order 4

Which pairs of statements define a square? 
Which pairs do not?

A lesson called ‘Describing and Defining Quadrilaterals’ based on this task, can be found on the Mathematics Assessment 
Project website (http://map.mathshell.org/)

http://map.mathshell.org/lessons.php?unit=7325&collection=8


Task C: Always, Sometimes or Never True?
If you add the same number to 

the top and bottom of a 
fraction, the fraction increases in 

value.

If you divide the top and bottom 
of a fraction by the same 

number, the fraction gets smaller 
in value. 

If you divide 12 by a number, 
the answer will be less than 12. 

If you multiply 12 by a number, 
the answer will be greater than 

12. 

Prices increased by 20%.
They then decreased by 20%.
There was no overall change in 

prices.

Jill got a pay rise of 3%.
James got a pay rise of 2%.
Jill therefore got the greater 

pay rise.



Task D: Schoolteachers and Dentists
There are about 320 million people in the US.

• About how many school
teachers are there?

Estimate some other facts and check them out.

• About how many 
dentists are there?

Adapted from http://www.bowlandmaths.org.uk/pd/pd_01.html

http://www.bowlandmaths.org.uk/pd/pd_01.html


Developing Mathematical Proficiency



Effective Mathematics Teaching Practices

• Establish mathematics goals 
to focus learning.

• Implement tasks that promote 
reasoning and problem 
solving.

• Use and connect 
mathematical representations.

• Facilitate meaningful 
mathematical discourse.

• Pose purposeful questions.
• Build procedural fluency from 
conceptual understanding.

• Support productive struggle in 
learning mathematics.

• Elicit and use evidence of 
student thinking.
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