Lesson Title: Crazy Constructions
Unit Title: Geometric Constructions
Teacher Candidate: Karinne Nelson
Subject, Grade Level, and Date: Geometry, 9-12, October 21st, 2015
Placement of Lesson in Sequence

This lesson will be at the end of the “Constructions Unit” and will be used as a fun, interactive review before the exam. The students will already have learned all the concepts needed to complete this assignment throughout the entire unit. This review would not replace a more formal test review assignment; instead it will complement the formal review. 
Central Focus and Essential Questions

The central focus is discovering that a series of geometric constructions can create a pattern/picture. The purpose of this lesson is to prepare students for the unit test in a more interactive fun way using modeling and technology.  
Content Standards 
High School Geometry: Applying geometric concepts in modeling situations
CCSS.MATH.CONTENT.HSG.MG.A.3
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).
	Learning Outcomes
	Assessment

	Students will be able to:
· Perform the geometric constructions

· Follow the progression of the given geometric constructions

· Create the patter/picture

· Use GeoGebra to reproduce their sketch


	The assessment will be an informal assessment. The students will be given the instructions and the given constructions that they will need to perform. I will review their final products to check their progressions and understanding but I will also be observing and taking mental notes as the students are working through the constructions. I will pay close attention to the order they perform the constructions, their conversations/explanations with other students, and whether or not they are able to reproduce their pattern/picture using GeoGebra. The students will also need to write a short description of the geometric concepts and procedures they used in their constructions.



	Learning Targets
	Student Voice

	· I can follow the progression of the geometric constructions correctly to create the pattern/picture.
· I can recreate the pattern/picture using GeoGebra.


	The students will be able to show me that they understand how to perform constructions not only on paper but on GeoGebra. They will communicate their navigation through the tools in the GeoGebra program.



Prior Content Knowledge and Pre-Assessment
Students have experience in performing geometric constructions in a given a series. Students also have experience working with GeoGebra tools and how to perform basic constructions using GeoGebra. In the previous lesson, students learned how to navigate through GeoGebra. 
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Math Terms:
· Construction

· Bisect, Bisectors

· Extend

· Line

· Angle

· Compass

· Centre

· Arc

· Perpendicular

· Point

· Square

	In this lesson, students will use language to describe how they performed the constructions to get the resulting pattern/picture. They will need to use the correct vocabulary as they explain their constructions. The students will be able to apply their knowledge of constructions and GeoGebra to produce any series of constructions given to them.

	Mathematical Precision: Students must perform the given geometric constructions.
Syntax: 
Students use GeoGebra to perform the given constructions, as well as by hand.
Discourse: 
Students will discuss how GeoGebra is a beneficial program when performing constructions.


	Language Target
	Language Support 
	Assessment of Language Target

	I can perform geometric constructions on GeoGebra as well as on paper.

	Students are able to explain their constructions and talk through their navigation of GeoGebra.
	Students’ use of mathematical language will be assessed throughout the experiment by the teacher. The teacher will take notes of when the terms are used. Students will need to use correct terms and symbols when writing their schemes of their constructions.  



Lesson Rationale (Connection to previous instruction and Objective Standards)
 First students learned how to use a compass and straight edge to perform basic geometric constructions. Students then learned how to perform a series of geometric constructions to create basic shapes and patterns. In this lesson, students will apply their knowledge of performing a series of geometric constructions with a compass and straight edge to using GeoGebra to perform the constructions. 

Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
To accommodate for large differences in mathematics ability, the students will be performing the constructions by hand first and then on GeoGebra. Since GeoGebra is a computer program, it will give all students, regardless of ability level, the chance to succeed because it gives hints/tips on how to construct the constructions. GeoGebra not only gives hints/tips, but if a student does perform a construction incorrectly they will notice immediately because the program gives instant results and visuals. Once the students take the written end of unit test, they will also be given test constructions to perform using GeoGebra.
Materials – Instructional and Technological Needs (attach worksheets used)

· Compass
· Straight Edge

· Paper and Pencil
· Computer with GeoGebra

	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	5 mins

	Pass out the papers with the instructions and the given constructions to the students. While passing out the sheets ask students’ review questions about constructions.
For Example: “What tools do you use when performing constructions?” “How do you bisect a line?” “How do you bisect a line?” “Which program do we use on the computer?”
	Be sure that the teacher gives you one of the sheets. Take out the proper tools and materials needed; compass, straight edges, pencil, and paper. Answer the review questions the teacher is asking.
Example Answers: “We need a compass and straight edge to perform the constructions.” “Bisect a line by creating equilateral triangles.” “We use GeoGebra on the computers.” 
	To get the students setup to complete the assignment and lesson.

	30 mins

	Walk around the room and observe the students as they are performing the constructions. Take mental notes of the process and progression the students are using. Ask the students questions, i.e. “Why did you choose to draw the construction that direction?” or “Do you and your neighbor have the same constructions thus far? If not how can you decide which is correct?”
	Read through the constructions on the sheet given to you by the teacher. Perform the constructions in the proper order, as listed on the sheet. Answer prompting, and thought provoking questions asked by the teacher as she wonders around observing.
	For students to demonstrate their ability of performing geometric constructions by hand before moving to the computer.

	20 mins

	Ask students to move to the computers and use GeoGebra to recreate their constructions on the computer. Assist students if they are still struggling with navigating through the program.
	Using your hand written constructions as a guide, reconstruct your pattern/picture using the computer program GeoGebra.
	For students to understand how technology, in this case GeoGebra, can assist them in visually representing constructions. Also see how technology can save time and be more efficient than hand drawn constructions. 

	5 mins
	Ask students to print out their GeoGebra products. Tell students that the final step is for them to write which method, hand drawn or GeoGebra, they preferred and explain why. Have students turn in both constructions and reflection next class period.
	Print out GeoGebra constructions. Take both constructions home and take time to reflect on which method you preferred and why you preferred that method. Bring reflection and constructions to next class period to turn in and possibly share in a short class discussion.
	For students to debrief on the lesson, compare and contrast the two methods, and explain which method they would prefer.


Crazy Construction

Complete the series of constructions by hand first, and then complete each series using GeoGebra.
Use the following instructions to produce the pattern inside the square ABCD.  DO NOT erase construction lines.

1. Draw a square 6 inches by 6 inches onto the grid in your math book

2. Label the square ABCD.  Start with A in the top left hand corner, B in top right, C in bottom right and D in bottom left.

3. Bisect the line 
[image: image1.wmf]AB

 and extend it to meet the line 
[image: image2.wmf]DC

.  Label it E on 
[image: image3.wmf]AB

 and F on 
[image: image4.wmf]DC

.

4. Bisect the line 
[image: image5.wmf]BC

 and extend it to meet the line 
[image: image6.wmf]AD

.  Label it G on 
[image: image7.wmf]BC

 and H on 
[image: image8.wmf]AD

.

5. Label the centre the point I – (where the two perpendicular bisectors meet)

6. Bisect the angle 
[image: image9.wmf]H
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 and extend it to meet the point I

7. Bisect the angle 
[image: image10.wmf]F
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 and extend it to meet the point I

8. Bisect the angle 
[image: image11.wmf]G
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 and extend it to meet the point I

9. Bisect the angle 
[image: image12.wmf]E
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 and extend it to meet the point I

10. Open your compass to the width of HI.

11. With centre H (i.e.: sharp point of compass here), draw an arc from A to I and from I to D

12. With centre E, draw an arc from A to I and from I to B

13. With centre G, draw an arc from B to I and from I to C

14. With centre F, draw an arc from C to I and I to D

15. Color in your design in an appropriate manner

Rubric
	Scoring - 1 low & 5 high


	1


	2
	3
	4
	5



	Performed all constructions correctly. Final picture/pattern correct.
	
	
	
	
	

	Completed constructions both by hand and on GeoGebra.
	
	
	
	
	

	Neat and easy to follow/see what was done.
	
	
	
	
	

	Added color to final product.
	
	
	
	
	

	Wrote out a short description of geometric concepts and procedures performed.
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