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Angle Tangle
Subject: 6th Grade Measurement and Geometry 
Lesson Overview: Students are presented a problem in which the properties of angles (angle/line relationships) need to be used to determine unknown angles. Students work independently at first so their level of understanding can be assessed, and then they will work in a group to complete the problem.

Standards Addressed:

6th Grade Measurement and Geometry:

2.0 Students identify and describe the properties of two-dimensional figures:

2.1 Identify angles as vertical, adjacent, complementary, or supplementary and provide descriptions of these items.

2.2 Use the properties of complementary and supplementary angles and the sum of the angles of a triangle to solve problems involving an unknown angle.
6th Grade Mathematical Reasoning

1.0 Students make decisions about how to approach problems:

1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information, identifying missing information, sequencing and prioritizing information, and observing patterns.

2.0 students use strategies, skills, and concepts in finding solutions: Express solution clearly and logically by using the appropriate mathematical notation and terms and clear language; support solutions with evidence in both verbal and symbolic work.

Student Objectives: 

Students will find the missing measures of angles in triangles without using a protractor
Students will find missing angle measures using angle relationships (i.e., complementary, supplementary, vertical, adjacent, alternate interior, alternate exterior, corresponding) without using a protractor.
Students identify angles angle pairs: as vertical, adjacent, complementary and supplementary angles
Students describe vertical, adjacent, complementary, supplementary angles 

Vocabulary: 

Angle Relationships:

Complementary angles

Supplementary angles

Congruent (same)

Angle pairs:

· Adjacent angles

· Vertical angles

· Interior angles

· Exterior angles

· Alternate exterior angles

· Alternate interior angles

· Corresponding angles

Line geometry

Transversal

Parallel

Perpendicular  

Intersecting lines

Triangles

Sum of the interior angles = 180o 

Resources and Materials:

Equation Express Warm-up Activity

Teacher-created inquiry based problem(s)

Online publisher resources (Holt)

Vocabulary cards (created for this lesson, on sentence strips)

Poster-charts (for organizing the vocabulary cards)

Markers (for groups to use on posters, Different color for each member of the group)

SmartBoard (to project the problems and to show solutions)

Student worksheets:

Angle Tangle Worksheet #1

Angle Tangle Worksheet #2 (Baldwin Park Bridge, suggested for homework)

	            Steps of    

            the Lesson
	Anticipated Student Responses, 

Teacher’s Response to Student Reactions 
	Goals and Formative Evaluation

	Warm-up: Pictorial (5 minutes)

Teacher distributes a card (we used sentence strips) with either a vocabulary word or a picture to pairs of students (to review terminology for angle relationships and line geometry). Used a sentence strip poster in the front of the room for the students to place the vocabulary word and matching picture for the others to see. 

Suggested vocabulary words for this lesson:

· Interior angles

· Supplementary angles

· Complementary angles

· Right angle

· Parallel lines

· Transversal

· Corresponding angles

· Angle sum of a triangle

Picture card depicts each of the vocabulary words. The part of the picture we wanted them to focus on was highlighted.


	Most of the students will be able to identify and describe the vocabulary terms and match the vocabulary term with the pictorial description.  If they did not know this information prior to this warm-up this would serve as “front-loading” the necessary information to complete the problems.

S: Students comes up and reads the vocabulary word out loud, gives a general definition and puts the card into the sentence strip poster. 

T: Which group has the picture card that shows this vocabulary word?

S: The students raise their hand….

T: How do you know your picture matches the vocabulary word?

S: provides their justification and puts their picture card up next to the vocabulary card.

Language Development: Teacher has the group do a choral response to say each of the terms out loud. As they do this choral respose, points to a chart to give them a visual of the vocabulary word.
	Students are responsive and attentive.

Student will have opportunity relate and ask clarifying questions regarding terminology.

Class will have a chance to verify that all the cards that were put in the sentence strip holder were correct.



	Intro:  

T:  I would like you to take a minute tell your elbow partner something you KNOW about lines and angles.

T: Selects a non-volunteer to share their responses

T: I think we’re ready to have you show what you know about angle relationships. You will be given a worksheet to read independently and solve (Angle Tangle worksheet #1) Before you start, let’s look at the problem together. (3- 5 minutes)

T: (Knowledge) 

· What are some angles you see on this diagram? 

· Where are there supplementary angles?

· Can someone tell me about supplementary angles?

· Where are the vertical angles?

· Can someone tell me about vertical angles?

(Comprehension/Analysis/Synthesis)

· Why do you think that is the measurement? How would you prove that?

T: Try working on this worksheet by yourself for a about 5 minutes. You may not use a protractor to find the missing angle measures. Make sure you write your justification in the last column.

T: Is there someone who would like to share out an angle measurement they found and describe how they know they got the answer?

T: Now I would like for you to share your results with your team.  If you do not have the same results, please check your work. Ask each other how you determined your results.

Teacher will pass out POSTER paper and markers to each group. (5 minutes)

T:  Once your group has come to an agreement of your findings, please chart your missing angles on the POSTER. 

T: Make sure that you have a solution and include a written justification (reason).

(10 minutes)
	S: Students are actively sharing with their partners

T: It looks like many of you are getting an answer; make sure you can articulate an justification (a reason- why your answers are true)

T: It looks like some of you may be struggling with this, think about what you already know about this figure (problem) or the relationship between the information you are given; and the information you want to know.

T: I hear you explaining to each other your own thinking (reasoning).

S: Some of the group will respond to the questions posed by the teacher. 

Remember to ask them WHY when they give you an answer, if you have a chart up, and they are having trouble explaining it in words, let them point to what they are describing.

S: students will work on problems independently 

(5 minutes)

Students may ask how they can find an angle measurement without the protractor, so just keep asking them what they know about angle relationships like vertical angles, etc. 

S: students will engage in conversation with their team.


	Students that seem to be unfamiliar with the terms might gain knowledge from a partner from the class.

- Some students are going to easily identify information

Some students may be struggling with where to begin, but struggle is good!

Check to see that:

· Students are responsive and engaged.

· Students are utilizing key vocabulary terms 

· Students are clarifying their thinking

· Students make connections to previous learning.

· Students are using strategies

· Students are creating representations

· - Students are discussing and writing justifications for their thinking.

	Group Work:

T: Now you will work in your groups at your table. And create a group poster of your results. 

· First share your answers and if someone has a different answer, please work together to make sure you all agree on one answer.

The poster that is handed out is an enlarged version (18x24) of their worksheet (created on a poster maker). 

T: Make sure that you can justify your answers during the group presentation, so make sure everyone in the group has this information (teach each other).

Group Presentations:

Closure:

T: okay, let’s share what we have determined in our groups by looking at all the responses.

T: one person from each team put up poster to share. 

T: Let’s review what we learned:


	S: Are working together checking their measurements, and discussing the justification for their answers. 

T: Walks and observe the students work, there may need to be some clarification on what to name the angles (which points to use) or students might still not be sure how to find some of the missing angle measures. If the teacher finds that many groups are having problems, to take a time-out from the group work and do some clarification on the angle relationships (Not by telling, but asking questions about “How do you know the measurement of this angle?, what about this one, etc).

Groups come up to share their information. 

Allow student-audience to ask questions or ask the group to verify their answers (how did you get that measurement?)

T: guide findings in terms of objectives:

“Can you…”:

- Identify angles (vertical, adjacent, complementary, supplementary) (knowledge)

- Describe some of the angle relationships, pairs, and terms? (analysis, synthesis)
- Find the measures of unknown angles without using a protractor? (application, analysis, synthesis)

	· Students are responsive and engaged.

· Students are utilizing key vocabulary terms 

· Students are clarifying their thinking

· Working collaboratively with their groups to complete the poster

· Students make connections to previous learning and ask for clarification from the instructor.

· Students will be able to respond correctly to the questions posed to them by the student-audience. 

· Collecting the posters to show student work.

	FOLLOW-UP:

 T: Try this homework problem at home tonight Angle Tangle Worksheet #2 (the Baldwin Park Bridge problem)
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