	LessonTitle:  Building Quadrilaterals                                            Geo 3.6b

	Utah State Core Standard and Indicators

	Summary

In this activity, students fold and cut paper triangles to create different quadrilaterals.  They identify the characteristics of quadrilaterals as well as side and angle congruence. After they build the shapes, they synthesize their thinking by recording their ideas about quadrilaterals within a graphic organizer. Finally they create a concept map for quadrilaterals.

	Enduring Understanding
Most geometric construction involves triangles. We can observe the relationships and characteristics of quadrilaterals using triangles. 
	Essential Questions
What are the characteristics of different quadrilaterals? Why is this identification process important? How are triangles and quadrilaterals related?

	Skill Focus

Triangle relationships in quadrilaterals

Quadrilaterals and their characteristics

Congruence

Corresponding sides and angles
Consecutive and opposite angles
	Vocabulary Focus



	Materials   Transparency and/or copies of the directions (see below)

White paper (1 piece per student), Scissors, Pencils, Tape (2 small pieces per student), Rulers, 4 colors per student (markers, colored pencils, crayons, etc)

	Launch ideas:

“(We thought we were so slick doing this launch).   We had the students pull out their charts and we reviewed our summary from geo. 3.6A and connected what they learned by cutting the triangles and forming quadrilaterals to filling out the chart to what we are doing in this lesson.”



	Explore ideas:

“Students: Work individually to cut and manipulate triangles into quadrilaterals according to directions.

Teacher: observe while working; make sure that they know how to manipulate the triangles.  Leading questions so that students can come up with answers by themselves.”

“We really liked this activity.  The students enjoy cutting, coloring, and then working on “puzzles”. We found though that students are so “programmed” in the advanced math classes that they are hesitant to investigate. They want to know if it is right instead of working out for themselves that the answer is right. The chart was useful because the students had to use their reading strategies to find the answers in their textbooks”.

Becky extended the lesson by having students find rhombus, square, and rectangle in addition to what the worksheet had asked for.  She really liked it because after the launch students could really work on their own.”



	Summarize ideas:

“Have students list properties and present shapes.”



	Apply



	Assess 


Directions:

Students should each create their own quadrilaterals in this activity. They can use the directions provided below or have the directions as an overhead. This way the students are responsible for their own shapes. You may want to get 4 different colors of overhead markers so you can draw examples on the overhead as you proceed (this helps students who are struggling). 

After the students have created and marked the quadrilaterals, have them complete the graphic organizer for quadrilaterals. Access this record sheet separately from these directions (see recod sheet for lesson 3.6)  

After completing the graphic organizer, students will describe the characteristics of the different quadrilaterals on a concept map. Access the concept map separately (also 3.6b).

Possible Alterations: 

1. After they build the parallelogram you might want to have your students mark all the segments and angles that are congruent- the matching color does denote congruence, but marking it with the conventional markings might help reinforce the properties of a parallelogram.

2. Make up a worksheet with the questions from the overhead so they write up their explanations, instead of just an informal class discussion.

Building Quadrilaterals

Cut your paper in half “hamburger” style.

On one half:

1. With your ruler and a regular pencil, at the top of your paper draw a scalene (not a right) triangle that takes up less than 1/2 the paper. 

2. Fold the paper in half with the triangle on the outside, and cut out the two congruent triangles.

3. Color the three different sides on one triangle in three different colors, and the corresponding sides on the other triangle in the same colors. (Triangles should be facing the same way)

4. Color each pair of corresponding angles of the two triangles in the color of the opposite sides.

5. Draw a median to the longest side of each triangle and color it a fourth color.

6. Place the two triangles together so the long sides meet and the medians form a single segment. Then tape them together.

What type of quadrilateral did we make? Which segments and angles are congruent? Mark them.

On the second half:

1. With your ruler and a regular pencil, at the top of your paper draw an isosceles triangle that takes up less than 1/2 the paper. *Measure carefully so you know which two sides are congruent!

2. Fold the paper in half with the triangle on the outside, and cut out the two congruent triangles.

3. Color the corresponding congruent sides and angles in appropriate colors (you’ll need one less color, since the same color is used for both congruent sides of each isosceles triangle).

4. Draw the altitude to the base of each triangle and color it a third color.

5. Place the two triangles together so the bases meet, then tape them together.

What type of quadrilateral is this?

What type of triangle is needed to obtain a rectangle?  A square?
