
THE VAN HIELE LEVELS OF GEOMETRIC UNDERSTANDING

There are five levels which are developmental and the order is important, namely:

Level 1 (Visualisation): Learners recognise figures by appearance alone, often by comparing them to 
a known prototype. The properties of figure are not perceived. At this level students make decisions 
based on perception, not reasoning.

Level 2 (Analysis): Learners see figures as the collection of properties. They can recognise and name 
properties of geometric figures but they do not see relationship between these properties. When 
describing an object, a student operating at this level may list all properties the student knows but 
not discern which properties are necessary and which are sufficient to describe an object.

Level 3 (Abstraction): Learners perceive relationships between properties and between figures. At 
this level, learners can create meaningful definitions and give informal arguments to justify their 
reasoning. Logical implications and class conclusions, such as square being a type of a rectangle are 
being understood. The role and significance of formal deduction is, however, not understood.

Level 4 (Deduction): Learners can construct proofs, understand the role of axioms and definitions, 
and know the meaning of necessary and sufficient conditions. At this level students should be able 
to construct proofs such as those typically found in a high school geometry class.

Level 5 (Rigor): Learners at this level understand the formal aspects of deduction, such as 
establishing and comparing mathematical systems. Learners at this level understand the use of 
indirect proof and proof by contrapositive, and can understand non-Euclidean proofs. This is a post 
high school kind of reasoning.



BELOW ARE FREQUENTLY ASKED QUESTIONS (Q) AND RELEVANT ANSWERS (A):
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