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PATHWAY:  
Engineering Graphics & Design
COURSE:  

Introduction to Engineering Drawing and Design
UNIT 5: 

ENGR-IED-5 Lettering, Line Types, Equipment, and Media 
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Annotation: 
In this unit, students will be exposed to stroke patterns for lettering, various types of lines used in design drawing, and different techniques of creating a design both manually and on the computer. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
10 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: 
ENGR-IED-3 
Students will demonstrate the correct operation and maintenance of all drafting tools.
a) Demonstrate the correct operation and maintenance of T-square, parallel bar, and/or drafting machine

b) Identify and demonstrate the correct use of a compass, irregular curve, templates, scales, and other drafting tools needed to produce a drawing

c) Demonstrate plotting procedures, including layout, scale, view, and file
ENGR-IED-4
Students will demonstrate the proper management of drawing consumables.
a) Demonstrate use of pencils, pointers, erasers, shields, pens, and ink

b) Use correct lead selection to produce drawings

c) Demonstrate proper care and use of a drawing reproduction machine

d) Identify and use the proper type of media

ENGR-IED-7
Students will demonstrate proper lettering techniques.
a) Demonstrate vertical and inclined lettering

b) Create text using appropriate annotation commands, orientation, style, size, and placement in CAD

ENGR-IED-8
Students will demonstrate the use of proper line types.
a) Demonstrate the ability to perform a drawing setup, e.g., sheet size, border, and title block

b) Control entity properties by layer, color, and line type

c) Demonstrate the use of the alphabet of lines
GPS Academic Standards:
SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

MM1P1

Students will solve problems (using appropriate technology).
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Enduring Understandings: 
There is an alphabet of lines important to the field of engineering graphic design, so it is vital to develop proper lettering skills. Understanding the necessity of mechanical and computer-based procedures used in the industry and the importance of flexibility and openness of utilizing multiple platforms.

Essential Questions: 
· Why are lettering standards essential to the field of engineering graphic design?

· Why is it important to recognize the alphabet of lines?

· Why is drafting considered a universal language?
· Why are neatness and legibility vital to the field of engineering graphic design?
· Why is it important to understand manual approaches to designing?
Knowledge from this Unit:  
Students should be able to: 

· Describe the correct single stroke patterns for drawing letters and numbers.

· Explain the applications of the alphabet of lines used in engineering graphic design.

Skills from this Unit:  
Students will:

· Write using the correct single stroke patterns for drawing letters and numbers.

· Draw using mechanical drafting tools.

· Freehand draw the alphabet of lines and apply its functions.

· Set up an ergonomic computer-aided design station.

· Apply the proper usage of the tools necessary to draw mechanically without the aid of a computer.

· Apply the proper usage of tools necessary for computer-aided design.
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Assessment Method Type: 
	
	Pre-test (the post test could be used if desired)

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

	
	__ Quizzes/Tests

_X_ Unit test

	X
	Group project

	
	Individual project

	
	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

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ Observe students working with partners

__ Observe students role playing

	X
	Peer-assessment  

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

_X_ Peer editing and/or critiquing for (Lettering Practice in Lesson 1)



	X
	Dialogue and Discussion

	
	__ Student/teacher conferences

_X_ Partner and small group discussions for (Lettering Practice in Lesson 1)

_X_ 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

	X
	Post-test


Assessment Attachments and / or Directions: 
Lettering, Line Types, Equipment, and Media Unit Exam
Lettering, Line Types, Equipment, and Media Unit Exam Key
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•
LESSON 1:  INTRODUCTION TO LETTERING TECHNIQUES

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

ENGR-IED-3 
Students will demonstrate the correct operation and maintenance of all drafting tools.
a) Demonstrate the correct operation and maintenance of T-square, parallel bar, and/or drafting machine

b) Identify and demonstrate the correct use of a compass, irregular curve, templates, scales, and other drafting tools needed to produce a drawing

c) Demonstrate plotting procedures, including layout, scale, view, and file
ENGR-IED-4
Students will demonstrate the proper management of drawing consumables.
a) Demonstrate use of pencils, pointers, erasers, shields, pens, and ink

b) Use correct lead selection to produce drawings

c) Demonstrate proper care and use of a drawing reproduction machine

d) Identify and use the proper type of media

ENGR-IED-7
Students will demonstrate proper lettering techniques.
a) Demonstrate vertical and inclined lettering

b) Create text using appropriate annotation commands, orientation, style, size, and placement in CAD

ENGR-IED-8
Students will demonstrate the use of proper line types.
a) Demonstrate the ability to perform a drawing setup, e.g., sheet size, border, and title block

b) Control entity properties by layer, color, and line type

c) Demonstrate the use of the alphabet of lines
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why are lettering standards essential to the field of engineering graphic design?
· Why are neatness and legibility vital to the field of engineering graphic design?
3. Identify and review the unit vocabulary. Terms may be posted on word wall.

	Angular Stroke 
	Erasing Shield
	Mouse

	Break Line 
	Ergonomics
	Neatness

	Brush 
	Extension Line
	Pencil Sharpeners 

	Center Line 
	Fractional 
	Phantom Line 

	Central Processing Unit
	Guide Lines 
	Printers

	Cleaning Powder 
	Hidden Line 
	Protractor 

	Computer Aided Design
	Horizontal Stroke 
	Scales

	Cutting Plane 
	Instrument Set 
	Section Line 

	Decimal 
	Irregular Curves
	Single Stroke Gothic Letter

	Digitizer 
	Keyboard 
	Software

	Dimension Line 
	Leader Line 
	Tape 

	Dimension Test 
	Leader Text 
	Templates

	Drafting Board
	Legibility 
	Triangles

	Drafting Machine
	Letter Spacing
	T-Square

	Drafting Media
	Line Spacing
	Vertical Stroke 

	Drafting Pencils
	Mechanical Drafting
	Visible Line

	Erasers 
	Monitors 
	Word Spacing


4. Lettering Techniques

· Instruct students to take out paper and a pencil.

· Show students the Lettering Practice PowerPoint presentation.

· See attached supplementary files

· During the presentation, have students draw four practice letters for each letter of the alphabet and the ampersand symbol on slides 5 through 31.

· On slide 32, have students copy the phrase “THE QUICK RED FOX JUMPED OVER THE LAZY BROWN DOG” onto another sheet of paper, without referring to the stroke patterns.

· Note: Students can re-write the sentence while referring to the stroke patterns and then compare the two sentences to see which is best.

· Following slides 33 through 44, have students practice both whole number and fraction stroke patterns.

5. Summary Activity

· Have students pick partners to compare their lettering techniques.

· Instruct each student to write down their biggest strength and biggest weakness related to lettering techniques.
•
LESSON 2:  ALPHABET OF LINES 

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

· Why is it important to recognize the alphabet of lines?

· Why is drafting considered a universal language?
2. Alphabet of Lines

· Show students the Alphabet of Lines PowerPoint presentation.

· See attached supplementary files

· During the PowerPoint, have students freehand each line type and define where the line is used in an engineering graphics design.

3. Drawing Using Lines

· Break the class into groups of three and Instruct students to draw a picture using at least three different styles of lines.

· Allow the groups to present their pictures, explaining why the chose to use the lines they did and the purpose they serve in the drawing.

3. Summary Activity

· Give students two minutes to list as many different line types they can remember from the PowerPoint, and have them turn the list in before leaving class.
•
LESSON 3:  EQUIPMENT FOR ENGINEERING GRAPHIC DESIGN

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

· Why is it important to understand manual approaches to designing?
2. Computers vs. Manual

· Lead a brief discussion about the importance of knowing both methods of drawing techniques.

· Ask students, “Do you really need to understand manual techniques when computers can do it?”

· What are the advantages and disadvantages to using CAD and computer applications for drawing?

· What are the advantages and disadvantages to using manual techniques?

· Which do you prefer, and why?

3. Word Wall Activity

· Have students look over the vocabulary from Lesson 1 and decide what tools and equipment are best for use with manual drafting and design, and which are best for CAD.

· Create two word walls on the board, one for each classification.

· Note: An example of the terms is listed below this activity.

· Give students a copy of the Word Wall Activity Worksheet.

· See attached supplementary files

· Instruct students to describe the term or tool in the columns provided on the worksheet. Allow students to work in groups if necessary.

	Tools and Equipment for Manual Drafting and Design

	Mechanical Drafting
	Pencil Sharpeners
	Templates (Circles, Lettering, etc)

	Drafting Board
	Erasers
	Scales (Architect, Engineer, Metric)

	T Square
	Brush or Cloth
	Protractor

	Triangles (30-60 & 45 degree)
	Tape
	Cleaning Powder

	Drafting Machine
	Irregular Curves
	Erasing Shield

	Drafting Pencils
	Instrument Set
	Drafting Media (Paper, Vellum, etc)

	Tools and Equipment for Computer Aided Drafting and Design

	CPU
	Keyboard
	Software

	Monitors
	Digitizer
	CAD Furniture

	Mouse
	Printers
	Ergonomics


4. Summary Activity

· Allow students to ask questions about any terms or activities from this unit in preparation for the unit exam.

•
LESSON 4:  UNIT EXAM

1. Unit Review

· Give students a few minutes at the beginning of class to review their notes and ask any remaining questions they may have before the exam is administered.

2. Unit Exam

· Give each student a copy of the Lettering, Line Types, Equipment, and Media Unit Exam.

· See attached supplementary files.

· After the exam is complete, the tests can be graded using the Lettering, Line Types, Equipment, and Media Unit Exam Key.

· See attached supplementary files
•
ATTACHMENTS FOR LESSON PLANS:

Lettering Practice PowerPoint
Alphabet of Lines PowerPoint
Word Wall Activity Worksheet
•
NOTES & REFLECTION: 

The test should be checked due to shifting of graphics, which could occur due to different printer configurations.  Be sure to check before passing out the test.
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Culminating Unit Performance Task Title: 
Manual Drawing vs. CAD
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Instruct students to list the similarities and differences of the two methods in the corresponding bubbles. After students have completed the activity, review the Venn diagram as a class and allow students to amend their lists as necessary
Attachments for Culminating Performance Task: 

Manual Drawing vs. CAD Worksheet
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Web Resources:
Materials & Equipment: 
· Mechanical Drafting Tools and Equipment
· Class Text
· Projector 
· CAD Station
· CAD Software
· Printer
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	
	


Engineering & Technology
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