Lesson: Constructing a 3-Dimensional Object
Overview: The following lessons would be taught within the context of a Geometry unit.  It is intended to support the objectives and assessment limits of the MVSC.  We approach the indicators using engaging hands-on-activities, manipulatives, cooperative learning strategies and technology applications (GSP extension).

Objectives: The standards being addressed in the following lessons and accompanying activities are:

· Construct geometric figures using a variety of construction tools:

* 2.C.1.a. Construct a circle using a given line segment as the radius in whole number inches or centimeters
* 2.C.1.b. Construct a line segment congruent to a given line segment.

* 2.C.1.c. Construct a perpendicular bisector to a given line segment or a bisector of a given angle

CLG 2: 2.1.1 The student will analyze the properties of geometric figures 
· Congruence and similarity
· Line/segment/plane relationships (parallel, perpendicular, intersecting, bisecting, midpoint, median, altitude)

· Polygons (regular, non-regular, composite, equilateral, 
· equiangular)

· Circle/sphere (tangent, radius, diameter, chord, secant, central/inscribed angle, inscribed, circumscribed)

NCTM:
	
	
Geometry Standard for Grades 6–8
Expectations
Instructional programs from prekindergarten through grade 12 should enable all students to—
In grades 6–8 all students should—
Analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical arguments about geometric relationships 
•

precisely describe, classify, and understand relationships among types of two- and three-dimensional objects using their defining properties; 
•

understand relationships among the angles, side lengths, perimeters, areas, and volumes of similar objects; 
•

create and critique inductive and deductive arguments concerning geometric ideas and relationships, such as congruence, similarity, and the Pythagorean relationship



Materials and Technology: 

· Cardstock paper
· Patty Paper
· Pencil
· Straightedge/Ruler
· Compass
· Protractor
· Student handouts
· GSP Software
Supplementary Materials:

· Student handouts/direction sheets
To the Teacher:


Procedures-Day One: 
1.) Warm-Up
2.) Whole group instruction on inscribing regular polygons within a circle. (Triangle and Square)

3.) Pass out Handout #1. (Students complete pentagon, hexagon, and octagon.)
4.) Whole group discussion from questions on handout #1.
5.) Whole class construction of dodecahedron.

6.) Extension-Construction of inscribed regular polygons on GSP in math computer lab.
Day Two:
Activity One: Use Geometer’s Sketchpad (GSP) to explore the properties of perpendicular bisectors. Provide students with copies of directions and model procedures as needed depending on students’ familiarity with GSP.
Directions:

1. Construct line segment AB

2. Construct midpoint C

3. Construct perpendicular line at C

4. Measure line segment AC and line segment BC

5. Construct point D on the perpendicular bisector

6. Measure angle ACD and angle BCD

7. Move points to observe there is no change in angle measure

8. Elicit two observations. (Answer:2 right angles, and 2 congruent line segments)

Activity Two:  Construct perpendicular Bisector on GSP using same technique as you would with a straight edge and a compass. Provide students with copies of directions and model procedures as needed depending on students’ familiarity with GSP.
Directions:

1. Go to edit,  preferences,  text,  and check box to label all new points

2. Construct a circle.

3. Construct a radius.

4. Double click on point on circle to mark it as center point for your next step

5. Select the radius and its end points.

6. Construct circle by center and radius.

7. Construct points at the circle intersections 

8. Construct line segment  with the points created in step 7  as the end points

9. Measure angles and line segments to verify the two observations made in step 8 of activity one. 

10. Is CD a perpendicular bisector?  Justify.

Activity Three: Construct perpendicular Bisector using a straight edge and a compass. Provide students with copies of directions and model procedures as needed.
Directions:

1. Construct line segment AB of any length using a straight edge.

2. Place end point of compass on point A construct a circle with center point A and radius length of line segment AB. 

3. Construct a second circle with center point B and the radius length of line segment BA.  

4. Mark the two circle intersection points.  Label one point C and one point D. 

5. Construct line segment CD.

Activity Four:  Construct Perpendicular Bisector using Patty Paper.  Provide students with copies of directions and model procedures as needed. 

Directions: 

1. Use your straight edge to draw a line segment AB on a piece of Patty Paper.

2. Fold the paper so that one endpoint A lies on top of the endpoint B.

3. Open it back up and place a point there the crease intersects the segment.  This point is called the midpoint off the segment. 

4. Using your straight edge construct a perpendicular bisector CD on the fold intersecting line segment AB.

5. Use the Patty paper to check your work on activity three. 

Activity Five: Allow students 15-20 minutes to complete handout in pairs.  Have students record their observations and discuss.

Directions:

1. Allow students to work in pairs to complete the handout “What’s Wrong with this Perpendicular Bisector?”

