“Focusing on Triangles”
Lesson Plan

Iowa Core:  7.G.2.  Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or no triangle.

Estimated Time:  For Situations 1 - 3, 45 - 60 minutes

Pre-requisite Knowledge:  Use of a protractor and ruler to create segments and angles.
 
Materials needed with technology:  Geogebra 5.0, student handouts

Materials needed without technology:  Ruler, protractor, paper, student handouts

Van Hiele Level:  Informal Deduction

SMPs:  1, 3, 5, 6

Launch

Ask the students to sketch a shape with the following conditions and then construct using ruler and protractor.  Use one or more of the following:

· A quadrilateral with at least one right angle and a side of 4 units.
· A parallelogram with a 40 degree angle and a side of 5 units.
· A square with a perimeter of 24 units.

Have students share their creation with a partner and defend the construction.  Ask the students to decide if the construction that they made was unique.

Possible solutions:

A quadrilateral with at least one right angle and a side of 4 units.

· A rectangle with 2 short sides of 4 and longer sides of another length
· A rectangle with 2 long sides of 4 and shorter sides of another length
· A square with sides of 4 units
· A quadrilateral with only one right angle and 1 side of 4 units.

A parallelogram with a 40 degree angle and a side of 5 units.

· A parallelogram with opposite 40 degree angles and opposite 140 degree angles.  One set of opposite sides are 5 units, but the other set could be any measure.
A square with a perimeter of 24 units.
· A square with 4 equal sides of 6 units each.

Explore

Students may work in pairs on the “Focusing on Triangles” activity.  

This standard asks that students be able to draw freehand (sketch), create with ruler and protractor, and to create with technology figures with given information, much like the Launch portion of this lesson.  This activity asks that students sketch (draw freehand) a triangle with given information and then create their sketch with ruler/protractor and then technology.  This can be a teacher decision as to what to do with this activity.  If students are using technology, then also give them the handout, “Using Geogebra for Focusing on Triangle” situations.

As students work, the teacher will want to observe and assist students as needed.  You will notice that situations 1 - 3 have multiple sets of information.  You may assign different sets to different groups, choose one set for all students, or have students do multiple sets.  Situations 4 - 6 are optional.  This work on triangles is “informal deduction” that will prepare students for the “proof” work of these triangle situations in a high school setting.

As students finish working, have them join with another partnership to discuss their findings.

Summarize

When students finish their exploration, focus discussion as a whole group using the following questions:

· Were all the triangle situations possible?  Explain any conclusions or conjectures you made.
· Were there any unique triangle situations?  Explain any conjectures you made.
· Do you think that there could be other situations with other types of figures that would be unique?  Why?


Possible replies to the summarize questions:
· In situation one, the 4-7-12 triangle could not be made.  (The two shortest sides must total a length longer than the third side in order for a triangle to be possible)
· Most of the triangles created are unique.  In situation 5, there can be two possible triangles with the first set and depending on the way it is constructed, the second set could not make a triangle.  In situation 6, there can be infinite different triangles created.
· [bookmark: _GoBack]Students may reflect back to the Launch and talk about unique 4-sided figures that could be constructed.

Relationship to high school geometry, determining if two triangles are congruent:

Situation 1--Side-Side-Side congruence
Situation 2--Angle-Side-Angle congruence
Situation 3--Side-Angle-Side congruence
Situation 4--Angle-Angle-Side congruence
Situation 5--Side-Side-Angle no congruence
Situation 1-- Angle - Angle - Angle no congruence
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