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Overview

• The four levels and how I see them

• Documenting the levels and examples

• Thoughts on classifying questions

• Let’s try some classifying …



The four cognitive levels

• Knowing  (Kn)

• Performing routine procedures  (RP)

• Performing complex procedures  (CP)

• Solving problems  (PS)

(TIMSS, 1999)



Why use these levels?

• Why do you want to use these levels? 

• Setting better and more balanced exams.

• It’s easier to use than Bloom’s taxonomy.

• Does it work in lower grades?

• Enables differentiation

• These are not “levels 1 to 4”!



Mathematical demand and your learners

• your teaching

• your learners

• the grade you are teaching

• what the rest of South Africa is doing

Classifying the level of demand using:



Knowing

Keywords:
• recall 
• identify 
• state
• estimate 

• Recall or identify

• Use the correct formula from the 
information sheet

• To think mathematically, learners must 
first remember and use : 

▪ mathematical facts,

▪ appropriate mathematical vocabulary and 
symbols

…



Knowing

Grade 12: 

Grade 11: Describe the concavity of the graph of
22 4y x= − +

( ) 2 3xf x = −Grade 11: State the domain of

Grade 10: Solve for x,   (x–1)(x+3) = 0      

Determine the 25th term of the 

sequence  7, 11, 15, …

How many steps does it take?



Routine procedures

Keywords:
• solve
• simplify
• calculate
• apply 
• determine
• show that

• Perform well-known procedures 
(Questions practised in class and for 
homework.)

• Simple applications and calculations 
which involve a number of steps.

• Identify and use  correct formula.

• Derivation from given information

• Learned proofs

• (Estimation and rounding)



Performing routine procedures

13 3 108++ =x x
Grade 10:        Solve for  x, if

Grade 12: Show that the points P(-1; 1),  Q(0; 3) 

 and R(1; 5) are collinear. 

Grade 10: Solve for x,   7cos(x+30°) = 1      

Grade 11: Draw a sketch graph of 

     f(x) = 3(x – 2)² + 1      



Complex procedures

• Complex calculations and/or higher order 

reasoning

• Often no obvious route to the solution 

• Try something before you can see a route

• Break down the question to find a starting point

• Requires deeper conceptual understanding

• Connect different representations or topics



Complex procedures

Grade 10: ΔACD is a symmetrical 

roof truss.  Solve x

Grade 12: Prove the identity

Grade 12: Differentiate     
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Grade 11: Determine the minimum value of 



Problem solving

Keywords:
• conjecture
• analyse
• evaluate
• generalise
• justify or prove

• Non-routine problems – likely to be 
unfamiliar to learners.

• Higher order reasoning and 
processes are often involved.

• Might require the ability to break a 
problem down into its constituent 
parts.

• (Transfer knowledge and thinking to 
a new situation.)



Problem solving

3 7x =Grade 10:     Solve for x, if

Grade 11:     If             ,  determine the value of  i 2016

Grade 12: Find an equation for the route walked by an 

ant, if the ant is always that same distance 

from the points  (2; –1)  and  (–1; 2). 

Grade 11: The average of 12 different positive integers is 12.  

What is the biggest possible value of any one of 

these numbers?

2 1i = −



Thoughts on classifying questions

• Different levels in the same question

• Prototypical examples to remember

• CP:  

• Lowering the demand

• It’s about your class and your school

• Putting together an exam:     55% – 30% – 15% 

 sin sinx x− −+ =1 13 3 3



Also … levels of difficulty

Conceptual

understanding



Let’s try to classify some questions:

- Knowledge (K)

- Routine procedure (RP)

- Complex procedure (CP)

- Solving problems (PS)
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