Teaching Math Through Problem Solving
Table #1: Bill, Faye, Jill, Ralph

	Grade Level
	8-9

	Lesson Title
	Magic Origami Fold

	Goal of Lesson
	1) To develop students’ understanding of right triangle properties and associated geometric relationships formed by similar triangles

a. To deepen students’ understanding of similarity of triangles by recognizing them in a situation where similarity may not be obvious.

b. To deepen students’ skills on using evidence to justify claims of similarity.

2) To develop students’ problem solving skills through hands-on discovery activities

a. To provide opportunities to encourage students to extend a problem beyond a preliminary answer.

3) To practice group work protocol and build group discussion skills

	Instruction of lesson
	NCTM standards (insert State Standards on triangle knowledge including properties that determine similarity and congruence)
· develop, analyze, and explain methods for solving problems involving proportions, such as scaling and finding equivalent ratios.
· 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.
· analyze properties and determine attributes of two- and three-dimensional objects; 
· explore relationships (including congruence and similarity) among classes of two- and three-dimensional geometric objects, make and test conjectures about them, and solve problems involving them;

	Materials
	Origami paper, protractor, ruler, graph paper, scissors, chart paper, markers, possibly (Geometer Sketchpad

	Time Allotted
	50 minutes


Lesson Flow

	Time
	Student 

Learning Experience
	Teacher Support/ Procedures
	Evaluation Points

	5
	Introduction & Posing of Problem

· Use 1 sheet of square origami paper to demonstrate diagonal fold to bottom edge of paper that results in three triangles formed
· Pose essential question to students: What relationships exist between the 3 triangles formed by your fold?
	· Distribute origami paper to students
· Rephrase essential question to: How are the three triangles related?  What do you notice?
	· Can students identify three resulting triangles from fold?

	15
	Student Discovery & Group discussion

· Students will work together in groups of four to generate list of findings from fold

· Students will chart results

· Students may manipulate origami paper with available materials to form conclusions.  

· Anticipated student responses:

1) Triangles are all of different sizes
2) Each triangle has a right angle

3) All triangles are scalene

4) Vertical angles are formed

5) Triangles are similar 

6) Triangles are proportional to a ratio

7) Congruent angles are formed

8) Area of triangles are proportional

Are there other geometric relationships?


	· Announce time limit of activity

· Allow use of graph paper, protractor, scissors, rulers, etc.

· Encourage students to use evidence to support each finding (primarily if they have concluded that triangles are similar or any angles are congruent.
· Encourage students to use color on their chart paper.

· Encourage students to write expressions to represent relationships between triangles.


	· Did students label triangles?
· Did students label angle measurements?

· Do students notice that triangles are similar?
· Do students use tools to confirm findings?
· Does assigning measurements to each unknown side show the properties and relationships between the three triangles?

	10
	Whole Class Sharing of Student Solutions
· Identify groups with different observations to present findings to rest of class

· Allow each group to explain their process and findings with evidence.
· Student should show proof or steps that allowed them to form conclusions about triangles.

	· Chart whole class findings as groups present solutions.
· Students should see that the line ___ creates alternate interior angles  ____ & ______ which mean that ____ & ____ are also congruent.  See Geometer Sketchpad diagrams.
	· Do students notice that the triangles are proportional?

· Do students generate any findings of similarity and congruence?
· Did student notice anything beyond the triangles (other shapes formed)?

	8
	Further Investigation of Problem

·  Pose additional questions: Does changing the fold affect your findings?  Do properties hold true for any fold?  Why does this happen?  If fold starts from near left, what happens to triangles are fold moves towards the right?
· What if lines were extended along the fold you made?  What do you notice?
	· Rephrase questions if necessary: Do the properties/ characteristics of the triangle hold true if you moved your fold?
	· Do students notice that changing the fold does not change any of the properties they discovered?

	10
	Whole Class Sharing

· Solicit group solutions that show how changing fold does not affect triangle properties.

	· 
	· Do students know what happens when fold is on far left side? Middle? Far right side?

	2
	Wrap-Up

· Review major findings that students discovered
· Ask students to write a short note to a student who was absent from class today describing what you did and discovered in class today?
	· Remind students to be as detailed as possible in their note to their peer.
	· 


Poster Outline

Magic Origami Fold
Lesson Goal: 

· To develop students’ understanding of right triangle properties and associated geometric relationships formed by similar triangles

· To deepen students’ understanding of similarity of triangles by recognizing them in a situation where similarity may not be obvious.

· To deepen students’ skills on using evidence to justify claims of similarity.

· To develop students’ problem solving skills through hands-on discovery activities
· To provide opportunities to encourage students to extend a problem beyond a preliminary answer.

· To practice group work protocol and build group discussion skills
Questions:

· Major Question: What are the relationships between the 3 triangles formed by your fold?
· How are the three triangles related?

· What evidence supports your findings?

· How does moving your fold change or affect your findings?
	Anticipated Student Responses 
(see Sketchpad diagrams below)
	Potential Misunderstandings

	· Triangles are all of different sizes

· Each triangle has a right angle

· All triangles are scalene

· Vertical angles are formed

· Triangles are similar 

· Triangles are proportional by a ratio

· Congruent angles are formed

· Area of triangles are proportional
· Sum of corresponding sides of small and medium triangles equal corresponding side of largest triangle
· Recognize congruency of sides of trapezoids formed and with angle-sides

Display 2 samples of triangles generated by different folds (middle and other)- Jill’s cutouts
	· Students may find ratios value between three triangles and assume they are the same value regardless of fold location.

· Students may predict a common ratio between small and medium triangle and a different ratio between medium and large triangles.

· Students may notice that small and large triangle are similar but encounter more difficulty when discovering similarity between medium and large triangles.

· Students may notice that all triangles are right triangles but may not identify similarity.




Properties that student should identify:
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Student may also notice that corresponding sides of small & medium triangles add up to corresponding side of largest triangle
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Description of Facilitation of Discussion

· Use protocol where each group has a designated speaker who represents the group.  Each group is allowed 2 minutes to present their findings on chart paper.  Students in audience can only respond with clarifying questions during presentations.  After presentations, students discuss whether or not they agree or disagree with findings and explain why.  Findings will be charted in front of room for visual clarity.  Teacher will facilitate whole class discussion.
DRAFT
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