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van Hiele Framework for
2-Dimensional Learning

Levels and Language



van Hiele Levels

e Visual Level

e Descriptive Level
e Relational Level
e Deductive Level

e Rigor



e e o | \Visual Level

Students

e identify, compare and sort shapes based
on their appearance as a whole;

e use informal language;

e do NOT analyze shapes in terms of their
components or properties.
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® o o | Descriptive Level

Students

e recognize and describe shapes in terms
of their properties;

e discover properties by observing,
measuring, drawing and modeling;

e use formal language and symbols;

e list properties exhaustively rather than
sufficiently;

e do NOT see purpose in deductive proof.
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o0 Relational Level

Students

e define figures using minimal (sufficient)
sets of properties;

e discover new properties by deduction;

e follow and can supply parts of a
deductive argument;

e do NOT grasp the meaning of an
axiomatic system or see the
Interrelationships between networks of
theorems.



® o o | Relational Level




® ¢ o | Deductive (Axiomatic) Level

Students

e recognize and flexibly use the
components of an axiomatic system
(undefined terms, definitions, postulates,
theorems);

e create, compare, contrast different
pProofs;

e do NOT compare axiomatic systems.
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e oo | Rigor

Students
e compare axiomatic systems;

e rigorously establish theorems in
axiomatic systems in the absence of
reference models.



van Hiele Levels

e Visual Level

e Descriptive Level
e Relational Level
e Deductive Level

e Rigor



® ¢ » | van Hiele and Language

e Language is the basis for
understanding and communicating.
C




Definitions

e A definition of a concept is only possible if
one knows, to some extent, the thing that
IS to be defined (van Hiele).

e How can you define a thing before you
know what you have to define? Most
definitions are not preconceived but the
finished touch of the organizing activity.
The child should not be deprived of this
privilege...(Freudenthal).



What we do and what we do
not do...

e It Is customary to illustrate newly introduced
technical language with a few examples.

e If the examples are deficient, the technical
language will be deficient.

e \We often neglect the importance of whole-
group discussion which helps clear up
misconceptions and cements understanding.



What we do and what we do
not do...

e Sometimes we attempt to inform by
explanation, but this is useless. Students
should learn by doing, not be informed by
explanation.

e The teacher must give guidance to the
process of learning, allowing students to
discuss their orientations and by having
them find their way in the field of thinking.



® ¢ o | Conseguences

e Many textbooks are written with only the
objective of the learning in place.

e Many teachers switch to, or even begin, their
teaching with this objective using direct
delivery approaches.

e Many teachers do not realize that their
iInformation cannot be understood by their

puplls.



Children whose geometric thinking you
nurture carefully will be better able to
successfully study the kind of mathematics

that Euclid created.

Pilerre van Hiele
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