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While there may be limitations in using the Van Hiele levels as a gauge of children’s understanding of geometry, I will use them as a framework for this discussion.  Our group seems to agree that many students do not come to high school properly prepared for the study of geometry. From our discussions, it seems a student should be at Van Hiele level three (able to logically order figures and relationships but not necessarily operating within a mathematical system) prior to entering high school geometry in order to successfully reach Van Hiele level four and write and understand proofs in high school.  But is this a reasonable goal?  If so, why are so many children not reaching it?

In order to explore whether this goal is reasonable, we need to step back and examine at what ages most children reach Van Hiele levels one, two, and three.  This issue can be explored by answering the following research questions: 
1. Which types of geometric figures/objects can a child name at the end of each year of school prior to high school (pre-k through grade 8)?

2. What types of properties of a geometric figure/object can a child identify at the end of each year of school prior to high school (pre-k through grade 8)?

3.  What kinds of relationships can a child find between geometric figures/objects at the end of each year of school prior to high school (pre-k through grade 8)?

4. Which Van Hiele level do most children fall into at the end of each year of school prior to high school (pre-k through grade 8)?

In order to answer these questions, one could test a random sampling of students at each grade level and administer a one-on-one test that involves completing the following tasks:

Task 1—Which types of figures/objects can a child name?

Present the child with a variety of geometric objects (cut-outs of two-dimensional figures and three-dimensional objects) including a variety of polygons (regular, convex but not regular, and concave), circles, spheres, cubes, rectangular prisms,  pyramids, and cones.  Ask the child to name as many of the objects as he can.
Task 2—What types of properties of a figure/object can a child identify?

Ask the child about each object she named (correctly or incorrectly).  For example, if a child correctly identifies a triangle, ask her how she knew that it was a triangle. Or, if the child incorrectly identifies a rectangle as a square, again ask how she knew that was a square. 

Task 3—What types of relationships between figures/objects can a child identify?

Ask the child to sort all of the figures/objects into piles so that the items in each pile have something in common.  Once the child has made the piles, ask the child to explain his process for sorting the objects.  This process could be repeated to allow the child to identify other relationships.

In conducting this study, we would need to address the issue of inter-rater reliability and develop clear definitions of what we are looking for.  In analyzing the data, we could also compare the younger and older children to see whether their geometrical understanding of the properties and relationships gets more sophisticated over time.   Such an analysis could lead to a better model of children’s geometric understanding than the Van Hiele levels.

