Planning Guide: Quadrilaterals

Big Ideas
The terms parallel, intersecting, perpendicular, vertical and horizontal can be used to describe the relationship between two edges or faces of 3-D objects, and between two sides of 2-D shapes.

For example, the first 3-D object has a pair of parallel edges darkened and the second 3-D object has a pair of parallel faces shaded.

                        3-D object #1                                                3-D object #2 

              with parallel edges darkened                              with parallel faces shaded


   
The face of the 3-D object is a rectangle

 
with the opposite sides parallel.

Van de Walle and Lovin (2006) explain the role of geometric properties in describing the similarities and differences among various shapes:

What makes shapes alike and different can be determined by an array of geometric properties. For example, shapes have sides that are parallel, perpendicular, or neither; they have line symmetry, rotational symmetry, or neither; they are similar, congruent, or neither (p. 204).

Principles and Standards for School Mathematics states that instructional programs relating to the geometry standard should enable all students to "analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical arguments about geometric relationships" (NCTM 2000, p. 164). It goes on to explain that students should use "drawings, concrete materials, and geometry software to develop and test their ideas . . . about why geometric relationships are true" (NCTM 2000, p. 166).

The van Hiele levels of understanding in geometry describe the development in students' learning:

Level 0: Visualization

The objects of thought at level 0 are shapes and what they "look like."… It is the appearance of the shape that defines it for the student. . . . The products of thought at level 0 are classes or groupings of shapes that seem to be "alike."
Level 1: Analysis

The objects of thought at level 1 are classes of shapes rather than individual shapes. . . . At this level, students begin to appreciate that a collection of shapes goes together because of properties; e.g., all cubes have six congruent faces, and each of the faces is a square.  . . . The products of thought at level 1 are the properties of shapes.

Level 2: Informal Deduction

The objects of thought at level 2 are the properties of shapes. . . . For example, four congruent sides and at least one right angle can be sufficient to define a square. Rectangles are parallelograms with a right angle. . . . The products of thought at level 2 are relationships among properties of geometric objects.

Level 3: Deduction

The objects of thought at level 3 are relationships among properties of geometric objects. . . . The products of thought at level 3 are deductive axiomatic systems for geometry.

Level 4: Rigor

The objects of thought at level 4 are deductive axiomatic systems for geometry. . . . The products of thought at level 4 are comparisons and contrasts among different axiomatic systems of geometry. 

Reproduced from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades 3–5, 1e (pp. 206, 207, 208). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.

The focus in Grade 5 is on levels 1 and 2.

Definitions:

Polygon: a closed figure with three or more sides.

Quadrilateral: a four-sided polygon.

Rectangle: a quadrilateral with four right angles.

Square: a quadrilateral with four equal sides and four right angles.

Trapezoid: a quadrilateral with only one pair of parallel sides.

Parallelogram: a quadrilateral with two pairs of parallel sides.

Rhombus: a quadrilateral with two pairs of parallel sides and four equal sides.

Another source for definitions is the Mathematic Glossary at http://www.ronblond.com/
MathGlossary/.

The relationship among the various quadrilaterals is shown in the Venn diagram and the tree diagram that follow.

Venn Diagram
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Tree Diagram
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