Planning Guide: Quadrilaterals

Strategies for Reinforcing and Extending Learning
Consider strategies such as.

· Provide tips for parents on helping their children to reinforce understanding of parallel, intersecting, perpendicular, vertical and horizontal as well as the various types of quadrilaterals. For example:

· Capitalize on your outings with your children and have them find examples in the real world of edges and faces of 3-D objects and sides of 2-D shapes that are parallel, intersecting, perpendicular, vertical horizontal.

· Chose real world objects and have the children describe the faces of these objects with particular attention on quadrilaterals (rectangles, squares, trapezoids, parallelograms and rhombuses).

· In magazines, commercial drawings or drawings created by the children, have the children identify edges and faces of 3-D objects, and sides of 2-D shapes that are parallel, intersecting, perpendicular, vertical or horizontal. Have them identify different quadrilaterals: rectangles, squares, trapezoids, parallelograms and rhombuses.

· Explorations Using a Geoboard

Provide each pair of students with a geoboard and a set of cards on which are written different lists of properties that apply to the various quadrilaterals. Have one student read the list of properties and evaluate the work done by the other student as he or she creates a quadrilateral that has the properties listed. Encourage the students to create as many different quadrilaterals as possible for a given set of properties. Have the students exchange roles periodically. 

If necessary, model this activity by reading a set of properties from a card while the students create appropriate quadrilaterals on their transparent geoboards. Have the students share their ideas of which quadrilaterals are described by the given properties by placing on the overhead their geoboards with the quadrilaterals outlined. Encourage the students to evaluate one another's work as it is presented to the class.  

· Using Diagonals to Sort Quadrilaterals (Connecting Intersecting Line Segments to Quadrilaterals)

Provide the students with three strips of construction paper about 2 cm wide. Cut two strips each 30 cm long and the third strip 20 cm long. Punch nine equally-spaced holes along each strip. Provide butterfly clips or brass fasteners to join two strips at a time.  

Explain that these intersecting strips represent the diagonals of a quadrilateral. Through discussion and examples, have the students define a diagonal; e.g., "a line segment joining any two nonadjacent vertices of a figure with the line segment completely in the interior of the figure" (Cathcart 1997, p. 185).

Problem:

Connect the diagonals in different ways to produce different quadrilaterals. For each set of diagonals, consider:

· the length of each

· where they intersect

· the angles between them.

Draw a diagram of each quadrilateral with its two intersecting diagonals and explain the diagram in words. 

Example:

A rectangle has diagonals that are congruent and cut each other in half; i.e., bisect each other.  

Have the students share their explorations with one another and describe the diagonals for each quadrilateral; e.g.,

· The diagonals of a rectangle are congruent and bisect each other.

· The diagonals of squares are congruent, bisect each other and meet at right angles.

· The diagonals of a trapezoid may or may not be congruent and they do not bisect each other.

· The diagonals of a parallelogram may or may not be congruent and bisect each other.

· The diagonals of a rhombus may or may not be congruent, bisect each other and meet at right angles (Van de Walle and Lovin 2006).

· Mystery Definition

Present the students with three groups of quadrilaterals on the overhead, chalkboard or in a handout.

First Group:

Choose examples of the concept that allow for all the possible variations of the mystery definition or properties.

Second Group:

Choose non-examples to be as close to the examples as is necessary to provide the needed information for an accurate definition.

Third Group:

Choose a mixture of examples and non-examples of the concept. Include non-examples with which students are most likely to be confused.

Example:

First Group

All of these have something in common.



Second Group:

None of these have it.


Third Group:

Which of these have it? Explain your thinking.


Have students create other mystery definitions and share them with the class.  

Adapted from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: 
Grades 3–5, 1e  (p. 225). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.
· Make a Pair

Provide the students with two decks of cards. The first deck of cards has a quadrilateral drawn on each card. The second deck of card has some properties listed on each card.  

Instructions:

Play this game with a partner.

Place each of the two decks of cards face down.

Decide on who starts the game by rolling a die. The one who rolls the highest number starts the game.

The first player turns over a card from each pile of cards. If the cards match, the player takes the two cards and has another turn. If the cards do not match, the cards are left as is and the second player turns over one card from each pile. The cards match if the properties listed on one card describe the quadrilateral drawn on the other card.  

The winner is the player who has the most pairs of cards at the end of the game.

Adaptations:

· Write the name of a quadrilateral (e.g., rectangle, square, trapezoid, parallelogram or rhombus) on each card instead of drawing a diagram of a quadrilateral.

· Include parallel, intersecting, perpendicular, vertical or horizontal sides (e.g., at least one pair of parallel sides) on the cards that describe the properties as well as other properties such as four right angles or four congruent sides.

· Play "Concentration" with the two decks of cards.
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