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	Title of Unit
	Angles and Parallel Lines
	Grade Level
	Grade 10

	Curriculum Area
	Workplace and Apprenticeship Math 
	Time Frame
	13 days

	Developed By
	

	School
	

	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	WA10.9: Relates to SRSD rubric outcome 10.9 
Demonstrate understanding of angles including:

· drawing and sketching

· replicating and constructing

· bisecting

· relating to parallel, perpendicular, and transversal lines

· solving problems.

[C, ME, PS, T, V]



	Essential Questions
	Enduring Understandings

	Open-ended questions that stimulate thought and inquiry linked to the content of the enduring understanding.
	What do you want students to understand & be able to use several years from now?         

	1. What connections are there between angles and lines, and how do these relationships change when angles and lines are manipulated?
2. How can we estimate, measure and construct angles?

3. How could we determine if two lines are parallel, perpendicular or neither given only angles?  

4. What are the angle pairs, and their relationships in parallel and non-parallel lines.


	1. Visualizing angles is important for estimating, describing, measuring, and creating angles in everyday and workplace environments.
2. An understanding of angles is essential in many trades.

3. There are angle relationships that help us determine if two lines are parallel or not.
4. Referents used for estimating: 90, 45, 30 and 60 degrees are useful.



	
	Misconceptions

	
	(Optional)

	
	1. When two lines look parallel, they are parallel. Same goes for angles.  Just because two angles look the same does not mean they are.
2. When all angle pairs are equal, then the lines are parallel. (Not true for opposite angles, and same side interior/exterior)



	Knowledge

Students will know…
	Skills

Students will be able to…

	-what makes pairs of lines perpendicular, parallel, or neither, and justify.
- relate complementary and supplementary angles to parallel, perpendicular, and transversal lines.
-the relationships between pairs of angles formed by parallel lines and a transversal, including

· corresponding angles

· vertically opposite angles

· alternate interior angles

· alternate exterior angles

· interior angles on the same side of the transversal

· exterior angles on the same side of the transversal.
	a. Justify the choice of personal referents for angles measuring 22.5°, 30°, 45°, 60°, 90°, and 180° and use them to estimate angle measurements (e.g., a corner of a sheet of paper is 90° so of a corner is 45°).

b. Sketch or draw and measure angles of various measures, including acute, right, straight, obtuse, and reflex angles, and justify the choice of sketching or drawing in relation to the situation.

c. Provide concrete and pictorial examples that show that there are no angle relationships (excluding vertically opposite angles) when two lines that are not parallel are crossed by a transversal.

d. Describe and apply strategies for determining if lines or planes are perpendicular or parallel in situations relevant to self, family, or community (e.g., are the walls perpendicular to the floor? Are the corners square? Are the seams on the duvet parallel? Are the joists parallel?)

	Assessment Evidence (Stage 2)

	Performance Task Description 

	The performance task describes the learning activity in “story” form.  Typically, the P.T. describes a scenario or situation that requires students to apply knowledge and skills to demonstrate their understanding in a real life situation. Describe your performance task scenario below:


	Helpful tips for writing a performance task.

	Chapter 5: Performance Task
“A Mathematical Mind,” a new magazine is trying to create a section about math in the world.  In their upcoming publication, they want to include angles.  They have hired you to write an article with pictures that could be used to illustrate angles.  They would like the visuals used to illustrate all the angles/angle pairs we learned in chapter 5.  After reading the article, the public should be able to understand each angle/angle pair and how angles are used in our daily life.
1. Write a quick intro about the uses of angles.  Why do we study them?  Where are they used?  This should hook people into reading your article.

2. Now start to find pictures.  Be sure to cite where you found each picture.  You must give credit to the person who took the picture.  You may also take your own pictures if you have a device to do so.

3. Five professions that use angles.  Describe how angles are used and why they are important to their profession..

4. Think about all the times you see lines and transversals in real life.  They do not necessarily have to be parallel.  What type of angle pairs do you see?  It is your job to find 6 different pictures of two lines and a transversal.  Three of those pictures must have parallel lines.  Label each line as; line 1, line 2, or transversal.  Be sure to demonstrate all the angle pairs that we have learned (One angle pair per picture).  You also must include the definition of the angle pair, and what is meant by two lines and a transversal.  State the angle relationship if there is.  If there is no relationship, state why.
5. Find a picture that shows 
a) Complimentary angles and supplementary angels.  Be sure to give the definition in your own words.
b) A bisected angle and give a definition in your own words.
c) A perpendicular angle and give a definition in your own words
           d) An acute, right, straight, obtuse and reflex angle.  Give the definition of the angle in your own words.

6. Superimpose a protractor on 3 pictures to show referents of 30, 45 and 60 degrees.

7. Write a short concluding paragraph for your article.

For example:

Corresponding: Here I would put the definition of corresponding angles, in my own words.  I excluded a definition because I simply did not want you to copy mine!  Also talk about how the angles are related.  If no relation exists, state why.  

[image: image1.jpg]



    Line 1


    Line 2


	Goal:

What should students accomplish by completing this task?

	
	Role:
What role (perspective) will your students be taking?

	
	Audience:
Who is the relevant audience?

	
	Situation:
The context or challenge provided to the student.

	
	Product/Performance:
What product/performance will the student create?

	
	Standards

(Create the rubric for the Performance Task)

	BLOOMS TAXONOMY:

REMEMBERING: Can the students recall or remember the information?
UNDERSTANDING: Can the students explain ideas or concepts?
APPLYING: Can the students use the information in a new way?
ANALYZING: Can the students distinguish between the different parts?
EVALUATING: Can the students justify a stand or decision?
CREATING:  Can the students create new product or point of view?
	Digital Taxonomy for Bloom:

KNOWLEDGE: Highlighting, bookmarking, social networking, searching, googling
COMPREHENSION: Advanced searches, blog journaling, twittering, commenting

APPLICATION: Running, loading, playing, operating, hacking, uploading, sharing, editing

ANALYSIS: Mashing, linking, tagging, validating, cracking, reverse-engineering

SYNTHESIS: Programming, filming, animating, blogging, wiki-ing, publishing, podcasting, video casting

EVALUATION: Blog commenting, reviewing, posting, moderating, collaborating, networking, posting moderating

	Standards Rubric

The standards rubric should identify how student understanding will be measured. 

	OUTCOMES

ASSESSMENT RUBRICS

WA 10.9 Demonstrate understanding of angles including: drawing and sketching, replicating and constructing, bisecting, relating to parallel, perpendicular, and transversal lines, and solving problems.

          Level                         

Criteria

Beginning
Approaching
Proficiency
Mastery 
WA 10.9 
Demonstrate understanding of angles including: drawing and sketching, replicating and constructing, bisecting, relating to parallel, perpendicular, and transversal lines, and solving problems.
I need more help with becoming consistent with the criteria.

I can determine a complimentary and supplementary angle to a given angle. Given a angle measurement, I can determine the size of the bisected angle and name the original angle. I can use referents to estimate angle measurements (eg) 22.50, 450, 600. Given parallel or perpendicular lines, I can determine the size of angles including corresponding, alternate interior, same side interior etc.

Given parallel or perpendicular lines, I can determine and explain the reasons for the size of angles including vertically opposite, corresponding, alternate interior, same side interior etc. I can state the true bearing given a picture or basic description or given the true bearing I can state the direction.  I can apply knowledge and skills to situational questions involving angles, parallel, perpendicular, and transversal lines.  I can replicate, construct, and bisect angles using compass and/or protractor. 
I can do multi step true bearing questions. I can describe and apply strategies for determining if lines or planes are perpendicular or parallel in situational questions. I can do multi step true bearing questions. I can create and solve relevant situational questions that involve angles and/or parallel lines and transversals, including perpendicular transversals, and explain the reasoning.



	Other Assessment Evidence:  (Formative and summative assessments used throughout the unit to arrive at the outcomes.)

	Conversation
	Observation
	Product

	-Large group discussions

-interviews after first assessment/mid unit quizzes


	 -Observational data of group work and investigations
-observations as students do daily assignments

-entrance passes


	-Hand-in Assignments for formative assessment to supplement textbook

-Outcome assessments
-quizzes

-Chapter assignments

-performance task

	Learning Plan (Stage 3)

	Where are your students headed?  Where have they been?  How will you make sure the students know where they are going?

	Post curriculum outcomes for each section as well as key terms.  Review how the material will relate to the performance tasks.

Next unit students do similar figures, knowledge of angle pairs will be helpful.

Last unit on trigonometry, where angles are prevalent.

Previous unit was on unit conversions which will be used in conjunction with angles in last unit on trigonometry.


	How will you hook students at the beginning of the unit? (motivational set)

	Start with optical illusions: Impossible Staircase etc

http://www.optical-illusion-pictures.com/paradox.html
Video of Penrose Stairs

http://www.bing.com/videos/search?q=Penrose+Stairs+Illusion+explained&go=&qs=n&form=QBVR&pq=penrose+stairs+illusion+explained&sc=0-0&sp=-1&sk=#view=detail&mid=E4A1FFB9860F5A391917E4A1FFB9860F5A391917


	What events will help students experience and explore the enduring understandings and essential questions in the unit?  How will you equip them with needed skills and knowledge?  How will you organize and sequence the learning activities to optimize the engagement and achievement of all students?

	See the Notebook Files for organization of lessons.  Student fill in the blank file also included
Time Line Chapter 5 Angles and Parallel    (13 days)

Day 1

Return Chpt 4 Test & Do Corrections



Show Optical Illusions (Motivational Set for Outcome)

Introduce Chapter 5: Naming angles, Measuring, Names of angles, Referents, Complimentary and Supplementary Angles



Build Your Skills Page 215-220 #1-8



Build Your Skills Page 223 #2-4

Day 2

Entrance Slip

Sec 5.1 Measuring, Drawing and Estimating Angles



Math on the Job – Outdoors guide (Black Line Master 5.1)



Explore the Math



Construction angles with protractors and compasses



Discuss the Ideas



Activity 5.1 Five angles 



Drawing and Replicating Angles

Day 3

Entrance Slip 

Mental Math: Estimations



Activity 5.2 Create a Referents Diagram



True Bearings



Activity 5.3 Using Angles in Weather Reporting Blackline Master 5.4



True Bearings Examples



True Bearing Assignment Handout

Day 4

Entrance Slip
Sec 5.2 Angle Bisectors and Perpendicular Lines



Math on the Job – Pizzeria owner



Explore the Math



Discuss the Ideas – Ways to Bisect Angles



Examples



Build Your Skills page 226 #1-4, page 228 #5-7, page 229 #1-5

Day 5

Activity 5.4 Draw a Kitchen Countertop Plan (Good review of creating 




and bisecting angles)

Review Prior Knowledge – perpendicular lines, and sum of angles 




of a triangle, angles that form a straight line = 180



Activity 5.5 Cross-Bracing and Cross Stitching (extra)



Angles Assignment Handout

Day 6

Quiz 5.1 and 5.2



Chapter 4 Reassessment

Day 7

Quizzes and Reassessments back/corrections

Sec 5.3 Non-Parallel Lines and Transversals



Math on the Job – Interior Designer



Explore the Math



Angle Pairs Notes/Examples



Build your skills Page 233 #1-3, Page 235 #4-6



Practice Your Skills Page 236-238 #1-5

Day 8

Entrance Slip

Sec 5.4 Parallel Lines and Transversals



Math on the Job – Carpenter



Explore the Math



Partner Activity: Parallel Lines & Transversal Inquiry Activity



Examples: Measure of angles in parallel lines



Build your skills page 240-245 #1-3, 7,8



Practice your skills page 246-247 #1,2



Day 9

Entrance Slip

Testing for parallel lines

Examples



Build your skills page 240-245 #1-9 (Some are from previous lesson)



Practice your new skills page 246-247 #1-4

Day 10

Hand In Assignment 5.3 & 5.4

Chapter test – Unit Review Page 248 – 252
#1 - 10

Day 11
/12
Computer lab for performance task

Day 13 
Outcome 10.9 Assessment


	Time Frame

	
	13 days

	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work based on your essential questions and enduring understandings? 

	Students will have the opportunity to reassess quizzes and tests and resubmit hand in work for re-evaluation.  Daily entrance passes have students reflect on yesterday’s lesson and focus on any errors they may have made.


	How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?

	Making corrections on quizzes and tests, self-correcting daily assignments, in class discussion of curriculum outcomes.  Daily entrance passes have students reflect on yesterday’s lesson and focus on any errors they may have made.



	How will you tailor and otherwise personalize the learning plan to optimize the engagement and effectiveness of ALL students, without compromising the goals of the unit?

	Activate their prior knowledge from previous curriculums before introducing new concepts.  Review previous days content at the beginning of the lesson.  Introduction of the performance task at the beginning of the unit allows students to see the value of the concepts being taught.  For assessments, each student will work toward their goal.  Some students may reach only a level 2, whereas others will reach a four.  Each student will work towards their own skill level.


	What resources will you use in the learning experiences to meet the outcomes?

	-Mathworks 10 workbook
-Smartboard/Smartboard Files

-Handout Assignments

-Computer lab for performance task


	Assess and Reflect (Stage 4)

	Required Areas of Study:
 Is there alignment between outcomes, performance assessment and learning experiences?
	

	BAL’s:
 Does my unit promote life long learning, encourage the development of self and community, and engage students?
	

	CELS & CCC’s: 
Do the learning experiences allow learners to use multiple literacies while constructing knowledge, demonstrating social responsibility, and acting autonomously in their world?
	

	Adaptive Dimension: 

Have I made purposeful adjustments to the curriculum content (not outcomes), instructional practices, and/or the learning environment to meet the learning needs of all my students?
	

	Instructional Approaches: 

Do I use a variety of teacher directed and student centered instructional approaches?
	

	Student Evaluation: 

Have I included formative and summative assessments reflective of student needs and interests based on curricular outcomes?
	

	Resource Based Learning:
 Do the students have access to various resources on an ongoing basis?
	

	FNM/I Content and Perspectives/Gender Equity/Multicultural Education: 

Have I nurtured and promoted diversity while honoring each child’s identity? 
	

	Blueprint for Life: 
Have I planned learning experiences in the unit that prepare students for a balanced life and/or work career?
	


Adapted from:  Wiggins, Grant and J. McTighe. (1998). Understanding by Design, Association for Supervision and Curriculum Development.
Transversal








