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Beliefs

      
Interest

          Confidence
               Appreciation

        Perseverance

Estimation
                            Data Analysis

                          Measurements
                Numerical Calculation

                Algebraic manipulation
       Spatial visualization
               Use of mathematical tools Numerical, Algebraic

Geometrical, Statistical
Probabilistic, Analytical

Reasoning, 
      communication and 
             connections

Thinking skills and heuristics  
            Application and modeling

Monitoring of one’s own thinking
     Self-regulation of learning

The Singapore Mathematics Framework



Fundamentals of Singapore Math
Concrete-Pictorial-Abstract 

Variation Constructing Meaning

Visualization

Extended Thinking

Strategic Thinking

Skills and Concepts

Recall and 
Reproduction



Concrete-Pictorial-Abstract 



Math Manipulatives at Home

In the Kitchen: Spoons, forks, toothpicks, pasta, beans, egg 
cartons, muffin tins

In the Playroom:   Lego, checkers or backgammon pieces, craft 
sticks, Jenga

In the Garage: Screws, washers, nuts



Visualization



Compariso
n

Parts

Visualization through Bar Modeling

+ or -

x or ÷



Support visualization at home
https://www.mathplayground.com/thinkingblocks.html



Variation



Skemp



Perceptual 
Variation



Numerical Variation 



Support Variation at home

Play Games:

Azul
Oshi

Evolution
Mancala
Chess

Ken - Ken
Othello

SET
Escape Rooms

Do Activities:

Geocaching
Cut a Recipe in 

Half
Make a Mosaic 

Sew
Music

Organize 
Cabinets by 

different attributes
Find patterns in 

nature



Constructing Meaning 
For Yourself

Extended Thinking

Strategic Thinking

Skills and Concepts

Recall and Reproduction

Webb’s Depth of Knowledge





5 
quick ways 
ask better 
questions

1. Plurals 
  “some ways” 

2.    Tentative Language         
“might” or “some” or “could”

3.    Open – ended questions

4.    Verbs for higher order thinking                                 
 “compare” “predict” “evaluate” 

5.    Presume that they know.  
     “When you noticed the pattern… 

what did you see?”
 
Based on Bay-Williams and McGatha (2014)



Engage/ Learn Learn Guided 
Learning

Ind Practice
2 Forms

Small Group or 
Partner

Explain to 
Self

Thinking of 
Strangers

Exploration MasteryConcepts, Procedures, Conventions

Whole Group

Individual

Types of Reflective Thinking

Teacher 
Role

Lesson Structure
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