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PATHWAY:  
Engineering Graphics & Design
COURSE:  

Introduction to Engineering Drawing and Design
UNIT 6: 

ENGR-IED-6 Coordinate Systems 
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Annotation: 
Students will apply the Cartesian Coordinate System to inputting lines through the use of absolute, relative and polar coordinates that will be user-defined.  Students will learn the relationships between the different input methods and when it is appropriate to use each system.  
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 Hours
Author: 
John Kirby
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ACT-IED-5. 
Students will demonstrate the knowledge and skills of computer operations.
a) Initialize start up and shut down available on a CAD system.
b) Demonstrate definitions and procedures for file management techniques: copying, deleting, finding, saving, and renaming, based on operating/applications systems.
c) Demonstrate the procedure for the preparation and use of external storage/media on operating systems.
d) Use an online tutorial based on the application system.
e) Demonstrate the ability to open a drawing data file and create a drawing.
f) Identify and use all major components of hardware associated with a CAD system.
GPS Academic Standards:
ELA11LSV1.
The student participates in student-to-teacher, student-to-student, and group verbal interactions.
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Enduring Understandings: 
An understanding of procedural operations involving CAD systems will allow for clean and accurate creations of graphical drawings in addition to the saving, locating, and retrieving of created files. The ability to distinguish between coordinate types and determine the appropriate input method is vital for mastering line-drawing techniques, and a thorough understanding of the Cartesian Coordinate System further allows for these techniques' execution.
Essential Questions: 
· What are the procedures necessary to navigate, create, and properly save a file with your chosen CAD system?  Explain why this knowledge is vital to achieving accuracy. 

· Why is an understanding of the Cartesian coordinate system so important to apply to CAD programs?

· How do the differences between absolute, relative, and polar points affect input, outcome, and analysis of coordinates?

· Is it necessary to be familiar with all three input methods?  Provide an explanation. 

· Are the absolute, relative, and polar points dependent or independent upon each other?  How? 
· When is it best to apply the various methods (absolute, relative, or polar) for inputting lines with the User Coordinate System?  Compare and contrast each input method.
· How does an Engineer determine when to use the World Coordinate System in CAD and when to apply the User Coordinate System? 

Knowledge from this Unit:
Students will be able to: 
· Recognize and determine when to use User Coordinates System and World Coordinate System when inputting points for lines. 

· Distinguish the differences between absolute, relative, and polar coordinates and when it is best suited to apply their use when drawing.
· Recognize the application of Cartesian Coordinates in relationship to the User Coordinate System in CAD.

· Compare and contrast the differences of the User Coordinate Systems of absolute, relative, and polar coordinates.
Skills from this Unit: 
Students will:
· Draw and save problems where the absolute coordinates are utilized.

· Draw and save problems where the relative coordinates are utilized.

· Draw and save problems where the polar coordinates are utilized.

· Determine when to apply using the various coordinate systems when drawing lines.

· Properly open, navigate, create, and save CAD files with their CAD software.
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Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_x_ Practice quizzes/tests/drawing problems

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x_ Partner and small group discussions (Compare and Contrast Venn Chart)
__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners


	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test
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•
LESSON 1: GETTING STARTED WITH CAD

1.
Identify the standards. Standards should be posted in the classroom.

ACT-IED-5. 
Students will demonstrate the knowledge and skills of computer operations.
a) Initialize start up and shut down available on a CAD system.
b) Demonstrate definitions and procedures for file management techniques: copying, deleting, finding, saving, and renaming, based on operating/applications systems.
c) Demonstrate the procedure for the preparation and use of external storage/media on operating systems.
d) Use an online tutorial based on the application system.
e) Demonstrate the ability to open a drawing data file and create a drawing.
f) Identify and use all major components of hardware associated with a CAD system.
ELA11LSV1.
The student participates in student-to-teacher, student-to-student, and group verbal interactions.

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What are the procedures necessary to navigate, create, and properly save a file with your chosen CAD system?  Explain why this knowledge is vital to achieving accuracy. 
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Navigate
	Browse
	Save and Save As

	Cartesian Coordinates
	World Coordinate System (WCS)
	User Coordinate System (UCS)

	Absolute
	Relative
	Polar


4.
After covering the essential question, the teacher can demonstrate the procedures for opening the appropriate CAD program for the assignment. Demonstrate the following procedures before advancing further into the unit:

· How to open the CAD program
· How to browse to locate necessary files
· How to save files

· How to rename files
· How to initiate various input methods for line points

· Refer to key vocabulary words for the unit and how they relate to the upcoming tasks

•
LESSON 2:  COORDINATE SYSTEMS USING CARTESIAN COORDINATES AND ABSOLUTE POINTS

1.
Review Essential Questions. Post Essential Questions in the classroom.

· Why is an understanding of the Cartesian coordinate system so important to apply to CAD programs?
2.
Open the Using Cartesian Coordinates and Absolute Points PowerPoint provided with this unit. Be familiar with slides 2-19 before this lesson is initiated.
3.
As you lead the demonstration with the presentation, have each student create their own plotted points on ¼” grid graph paper.

4.
Demonstrate the application of Cartesian Coordinates to absolute points. Have the students plot the 10 x10 square and the JK initials on their graph paper. It is optional and more interesting for the students if you demonstrate the JK initials and then have them create block letters for their own initials.
5.
When the students have completed their points for their initials have them log on to their computer and input their initials using absolute points with the CAD system. Distribute the Plotting Initials with AutoCAD Handout. Students may refer to this handout in future lessons when practicing input methods for the other types of coordinates. It may also be helpful to the students if slides 2-19 are available during this activity. The students can review slides 2-19 and progress at their own pace with the CAD program.
6.
Summary

· Review the proper saving procedures for the activity
· Discuss words used today from word wall

· Discuss problems encountered when inputting absolute coordinates

•
LESSON 3: Coordinate Systems using Cartesian Coordinates and Relative Points

1.
Review Essential Questions. Post Essential Questions in the classroom.

· How do the differences between absolute, relative, and polar points affect input, outcome, and analysis of coordinates?
2.
Open the Using Cartesian Coordinates and Relative Points PowerPoint provided with this unit. Be familiar with slides 1-9 before the unit is initiated.

3.
As you lead the demonstration with the presentation it would be helpful and engaging to have each student create their own plotted points on ¼” grid graph paper.
4.
Demonstrate the application of Cartesian Coordinates to inputting relative points. Students can refer to the plotted drawings from Lesson 2. They recreate the same plotted points from Lesson 2 (10x10 square and initials). The students will now input relative points from an assigned start point as opposed to using absolute points as in Lesson 2.
5.
When the students have completed their points for the square and their initials have them log on to their computer and input their initials using relative points with the CAD system. It may be helpful to the students if slides 1-9 are available during this activity.

6.
Summary

· Review the proper saving procedures for the activity.
· Discuss words used today from word wall.
· Compare the two input methods implemented in Lessons 1 & 2.
•
LESSON 4: Coordinate Systems using Polar Coordinates

1.
Review Essential Questions. Post Essential Questions in the classroom.

· Is it necessary to be familiar with all three input methods?  Provide an explanation. 

· Are the absolute, relative, and polar points dependent or independent upon each other?  How?
2.
Open the Coordinate Systems Using Polar Coordinates PowerPoint provided with this unit. Be familiar with slides 3-10 before the unit is initiated.

3.
As you lead the demonstration with the presentation, have each student create their own plotted points on ¼” grid graph paper.
4.
Demonstrate the application of polar coordinates. Students can refer to the plotted drawings from Lessons 2  and 3 when recreating the same plotted points for the 10x10 square and initials; have students input polar points from an assigned start point.

5.
When the students have completed their points for the square and their initials, have them log in to their computers and input their initials using polar coordinate points with the CAD system. It may be helpful to the students if slides 3-10 are available during this activity.

6.
Summary

· Review the proper saving procedures for the activity.
· Discuss words used today from the word wall.
· Compare the three input methods implemented in Lessons 1 – 3.
•
LESSON 5: Wrap-up of Coordinate Systems

1.
Review Essential Questions. Post Essential Questions in the classroom.

· When is it best to apply the various methods (absolute, relative, or polar) for inputting lines with the User Coordinate System? Compare and contrast each input method.

· How does an engineer determine when to use the World Coordinate System in CAD and when to apply the User Coordinate System? 

2.
Review key terms from the Word Wall.  

	Navigate
	Browse
	Save and Save As

	Cartesian Coordinates
	World Coordinate System (WCS)
	User Coordinate System (UCS)

	Absolute
	Relative
	Polar


3.
Divide students into groups of 3 to 4 students and distribute the Venn Diagram: Coordinate Systems Worksheet for comparing the three types of coordinates.

4.
Allow adequate time for students to complete the chart.
5.
Circulate to provide assistance and clarity to the tasks. Encourage the groups to think critically when comparing the relationships of the three input methods.

6.
Summary

· Bring groups together for a whole group discussion of their findings.
· Discuss words used today from word wall.
· Compare the three input methods implemented in Lessons 1 – 3.
· Determine through group discussion when it is best to use the different input methods.
•
ATTACHMENTS FOR LESSON PLANS:
Using Cartesian Coordinates and Absolute Points PowerPoint
Plotting Initials with AutoCAD Handout

Using Cartesian Coordinates and Relative Points PowerPoint
Coordinate Systems Using Polar Coordinates PowerPoint
Venn Diagram: Coordinate Systems Worksheet

•
NOTES & REFLECTION: 

This unit utilizes AutoCAD for the CAD program to teach absolute, relative, and polar coordinates, and the same applications can be applied to other CAD programs. However, the instructor should be familiar with the various input methods before attempting this unit with another CAD program; modifications will have to be implemented.
Enrichment problems may be easily added to this unit if more days are desired. More difficult problems can be created by the teacher for students to plot and draw.
Numerous web sites are available for assistance on this topic. Utilize proper search techniques for locating tutorials and video medium for assistance when teaching this unit with your CAD program. 
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Culminating Unit Performance Task Title: 
Coordinate Systems Essay
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Students will write an essay on different applications of absolute, relative, polar coordinates outlining the pros and cons of each. Have students recognize what Cartesian Coordinates are and why they are important. 
Attachments for Culminating Performance Task: 

Coordinate Systems Essay Grading Rubric
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Web Resources:
http://www.ncsu.edu/project/graphicscourse/gc/acadtut/abcoord1.html
http://thesaurus.maths.org/mmkb/entry.html?action=entryById&id=3072
http://www.ncsu.edu/project/graphicscourse/gc/acadtut/relcoord3.html
http://www.ncsu.edu/project/graphicscourse/gc/acadtut/polcoord3.html
Materials & Equipment: 
· PowerPoint
· CAD Program
· Projection Equipment
· ¼” quadrille graph paper
· Computer with Internet Access 
21st Century Technology Used: 
	x
	Slide Show Software
	x
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	x
	CAD Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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