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Overview

When students start proving that two triangles are congruent they seem to enjoy the proof process.  The addition of the next theorem, corresponding parts of congruent triangles are congruent (CPOCTAC), can be troublesome for some students.  In this unit, I will discuss strategies that will help students become more confident with their own ability to complete proofs.  Envelope proofs have become a vital part of teaching proofs in my classroom; also, students creating their own proofs that include CPOCTAC help solidify this learning process.

Content Knowledge

Declarative Knowledge

· proving two triangles are congruent by 5 methods(SSS, SAS, AAS, ASA, HL)

· corresponding parts of congruent triangles are congruent (CPOCTAC)

Procedural Knowledge

· to determine which method to use to prove two triangles are congruent
· to complete geometric proofs using CPOCTAC

Essential Questions

1.  Describe when you can use which one of the 5 methods to prove two triangles are congruent.

2.  What method(s) would you recommend to your math teacher as a strategy to help you understand geometric proofs more clearly?

Connection to NYS Learning Standards

MST 3:  Key Idea 4:  Students will construct proofs based on deductive reasoning.

Students will construct proofs that use one of the 5 methods to prove that two triangles are congruent then use CPOCTAC.

MST 2:  Key Idea 2:  Students will use a range of equipment and software to integrate several forms of information in order to create a text-based presentation.


Students will use MSWord to create a figure and a two column proof.

Initiating Activity

When introducing two congruent triangles, students can usually remember from their previous math course that they can be proved congruent by SAS,  SSS, and ASA, students have difficulty in identifying and using AAS, HL correctly.  A worksheet containing several different scenarios of all 5 methods will be completed by the students in pairs.  This helps students identify problem areas and frequently missed questions. 

Learning Experiences

Acquisition Experiences

The lessons used to acquire and construct the content knowledge will be a combination of lecture, pair share activities (homework), modeling, and a product based project that consists of creating an original proof by the student that exhibits a thorough understanding of congruent triangles and one that uses CPOCTAC. 

The assessment will be from collected homework (daily), short quizzes, a unit test, and finally the proof created by each student.  This unit will consist of 13 days where the students work on the first 3 methods of proving triangles are congruent, SAS, SSS, ASA, then an envelope day that brings it all together.  There will be 2 more days on the last two methods of proving triangles congruent by AAS and HL , then another envelope day in which the 5 methods are combined in 4 problems.  A review day is built in before a test that includes proving triangles by all 5 methods.  


The last and most crucial stage of this unit is using the theorem CPOCTAC to prove that an extra angle or side is congruent to the corresponding side of another triangle.  I will model a few of this problems over two days that increase in complexity regarding the figures used.  Daily homework, a quiz, and finally the student based project of creating an original proof will be the final assessment for this unit.

Extending and Refining Experiences

Each student will have the opportunity to complete approximately 8 envelope proofs over two days in a cooperative group setting of 3-4 students.  The students have a worksheet that has 4 proofs given to them and the corresponding statements and reasons are cut up so a group can discuss each problem together to work toward one agreed upon solution.   At that time, I come over to discuss the accuracy of the solution and alternative methods that could be used to construct that proof.  The advantages of using the envelope proofs are that students actually have the answers but they are in the form of a puzzle in which pieces have to be arranged in a specific order, to complete the process correctly.  Also, when there is a step that is out of order, I can pull out the statements or reasons to the side so the group can still work to find a correct solution. This process also takes away the rigor of remembering all the wording for the theorems used to construct the proof; this enables the student to concentrate on the larger concepts within the problem.  A copy of this and other worksheets can be obtained by emailing me at the address listed at the beginning of this unit.  I have several worksheets that include this topic and other proof topics not covered by this unit.

Summative Assessment

The "create a proof", as I call it, is a proof which every student has to create that exhibits their understanding of the proof process.  Each student has to come up an original figure that has congruent triangles, prove the triangles congruent, then use this information to use CPOCTAC and prove another set of triangles congruent.  Another requirement is that the proof must be at least 10 steps long which is not hard to accomplish based on the type of proof required for the assignment.  After they create the proof and construct a solution, then the proof must be typed in MSWord and the figure created and labeled using the drawing toolbar via auto shapes and the segment button.  You may want to include a sheet of tips to get the students started on drawing and labeling the figures accurately.

Based on the level of students and accuracy of proofs submitted, you can also challenge your students to solve each others proofs.  This would work well as an assignment for all students in any level class.  

Culminating Performance

The first standard will be assessed by observation, homework, quizzes, and a unit test.  The second standard will use a 10 point holistic rubric based on the originality and accuracy of the proof created and constructed as a solution.

Rubric/Guidelines

A total of 10 points can be earned for the proof created by each student.  The proof should be graded by the criteria used in the New York State Regents Rating Guide for mathematics.  

Prerequisites

The prior knowledge brought into this unit is the 3 methods for proving that two triangles are congruent and the experience and familiarity that the students have about the statement reason proof process they learned in the logic unit.

Modifications

The only changes that would impact a class will be the extra time and help that some special education students may need in order to complete the unit test or the summative assessment on the computer.  I noticed that some students, regular and special ed, need the help getting started with a picture and some hints as to what they are trying to accomplish in order to complete the summative assessment.

Unit Schedule / Time Plan

The unit will take 12-13 days to complete.  There will be 3 days for the first three methods proving triangles congruent (SAS, SSS, ASA), then an envelope day including group work.  Another 2 days will used to acquire the knowledge of the last two methods of proving triangles congruent (AAS, HL) and also, an envelope day to review the 5methods.  At this point a review day of all theorems and associated problems needs to completed by each student individually and the unit test follow the next day.  There will be two more days of demonstrative techniques used to use CPOCTAC in a proof then another envelope day.  At this point, the assignment is given to the student to create and type a proof of their own that uses the methods given in class to prove two triangles are congruent 

and the proper use of  CPOCTAC.  They will given one week to finish this task during their free time and are encouraged to seek assistance after school regarding the typing portion of the assignment.

It will take approximately 45 - 60 minutes to type each set of proofs, create the statement and reason columns, make copies, and cut out the proofs and stuff envelopes.  

Also, I think it would be helpful to do this topic after the logic unit because students find that unit easy and it gets them comfortable with the two column proof process.

Technology Integration

Students will have to type the proof that they created in MSWord or another word processing type of software that enables them to draw a figure that has line segments.  The skills needed are learned by doing in this case.  They have seen enough figures in geometric proofs to know how to draw them, but will have to be given  little hints on how to use the drawing portion of the program.  

Notes:


Feel free to contact me regarding worksheets of the envelope days or any questions you may have.  I will also send you a copy of unit quizzes or the test if you need them.

