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Theoretical underpinnings

Two literature bases :
(1) cognitive development psychology
(2) mathematics education

Human starter kit has two distinct components :
(1) aspects of the starter kit which are common to all human

sense making (domain general) ;
(2) aspects that are particular to a specific way of sense making

(domain specific)

óPotentialsôbecome óPowersôthrough enculturation
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Human Powers irt mathematical thinking

The human powers identified in relation to mathematical thinking 

include:

1. Imagining and expressing

2. Focusing and defocusing

3. Specializing and generalizing

4. Conjecturing and convincing

5. Classifying and characterizing

(Mason, 2006)
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Learning trajectories for early grade mathematics

Developmental or learning trajectories for early grade mathematics :
1. Van den Heuvel - Panhuizen, ed (2008 ) Children Learn Mathematics : A learning - teaching

trajectory with intermediate attainment targets for calculation with whole numbers in
primary school . Sense Publishers : Rotterdam

2. Sarama & Clements (2009 ) Learning and Teaching Early Maths : The Learning Trajectories
approach

3. Fritz - Stratmann et al . Marko -D developmental framework
4. Wright , et al . Math Recovery and Early Learning Number Framework (LFIN)

1 2 3 4
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Fundamental constructs in early grade mathematics

The fundamental mathematical constructs for the early years and early 
grades include:

1. Discerning equality from inequality (same from different)

2. Choosing units, repeating these units that leads into multiplicative 

reasoning.

3. Distinguishing a whole from its parts that leads into additive relations .  

4. Distinguishing discrete contexts from continuous contexts:

5. Seeking and identifying patterns and their underlying structures within 

both discrete and continuous contexts.
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Fundamental constructs in early grade mathematics

6. Describing, constraining and varying attributes of shape, space, 

orientation and movement.

7. Creating, using and extending mathematical representations, models, or 

tools that are stimulated by real or imagined problem contexts. There 

are a limited number of powerful tools for representing mathematical 

concepts:

a. Lines (linear arrangements)

b. Arrays / grids / rectangles / Cartesian Planes

c. Whole -part -part diagram

d. T- table/clue board/double number line / function machine
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How CAPS can be strengthened: General

1. Take into account our starting point: our children lack
experience of number and spatial reasoning, prior to school.

2.  Increase the ñbandwidthò per grade/level. Not all children
progress at the same pace.

3.  Reduce the pace as this currently outstrips the pace of
learning . 
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Children Learn Mathematics

A learning - teaching trajectory should not be seen as a strictly linear, 
step - by - step regime in which each step is necessarily and inexorably 
followed by the next. 

There is sufficient reason to talk about a learning - teaching trajectory 
having a certain bandwidth.

A level is not simply a matter of a particular item (and its number range), 
but also the strategy used by the child to solve the problem. Eg 
Solve 83 ī 39: 
- Do the calculations in their heads/ make a sketch of the number line. 
- Count backward in small steps (ones): 83é, 82, 81, 80, take away 
another 6, 74,é, 64, 54, 44

- Count backward in large steps (tens): 83 ī 30, 53, 53 ī 9, 44) 
- A clever compensation strategy: first take away 40, then add 1

Van den
Heuvel -Panhuizen,
ed (2008 )

1
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How CAPS can be strengthened: General

4. Reduce the number of topics by connecting across the 5 topics in 
the early grades

5. Abandon the ñclarificatory notes with teaching guidelinesò. This can 
be published as one possible learning programme , which is not to be 
slavishly followed and policed. 
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CAPS: Five topics

CAPS

Data handling

Measurement

Shape and space (geometry)

Patterns, functions and 
algebra

Number operations and 
relationships
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2. Teaching and learning early maths (learning trajectories) 

Numbers Measurement and Geometry

Two main areas

Van den
Heuvel -
Panhuizen,
ed (2008 )

1
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Teaching and learning early maths (learning trajectories) 

Clements & Sarama
(2009 )

2

Discrete  mathematics 
(classifying, sorting, and sequencing)

Data

Patterns and functions

Numeric and quantitative 
competencies

Spatial and geometric 
competences

Two main areas

Three sub -
themes woven 
through two main 
areas
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Data

Patterns and functions

Shape and space (geometry)

Reduce topics

MeasurementNumber operations and 
relationships

Strengthened
CAPS
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How CAPS can be strengthened: General

6. CAPS is primarily enacted via daily worksheets in 
DBE workbooks. Simplify the DBE workbooks so they 
are not so busy. Increase the font size and available 
space for writing and drawing.

7. Focus on the underlying big ideas to avoid each 
section/week/lesson being experienced as a new 
piece of content , which just varies by number range. 
Reduce the extensive repetition of exactly the same 
tasks in the DBE workbooks and NECT lesson plans.
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