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Career, Technical, & Agricultural Education







COURSE:  

Introduction to Graphics and Design
UNIT 5: 

Basic Math and Measurement
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Annotation: 
At the end of this unit students should be able to perform numerous tasks that relate directly to success in the graphics industry.  Each student should be able to understand how math applies to every aspect of the graphic communications and design and be able complete tasks that are essential to his or her success.  



Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 Fifty minute periods

Author: 
Cheryl Rees

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: 
ACCT-IGD-8: 
Students will estimate job costs.

a) 
Calculate price of materials used in commercial jobs.

b) 
Determine substrate quantities needed and their costs.

c) 
Establish additional equipment overhead, physical plant, time, labor,



waste management, shipping costs, and projected profit margin.

ACCT-IGD-9: 
Students will recognize and utilize paper and assorted substrates for commercial output.

a) 
Determine size, weight, quantities, type, and amount of paper necessary for fulfilling a job order.

b) 
Investigate efficient production methods to minimize paper waste during jobs.

c) 
Appraise different printing imposition techniques for maximum value and saving of materials.

ACCT-IGD-11: 
Students will identify and apply typographic and design concepts.
a)
 Examine and construct documents with multiple measurement systems used in the field (including inches and picas).

b) 
Select and use appropriate type composition techniques involving leading, tracking, kerning, scaling, and aligning based on job particulars.
c) 
Understand and accurately execute measurement conversions.

GPS Academic Standards:
MM2P1: 
Students will solve problems (using appropriate technology).

MM3P2:

Students will reason and evaluate mathematical arguments.

MM2P3: 
Students will communicate mathematically.

MM2P5: 
Students will represent mathematics in multiple ways.


MM4A9: 
Students will use sequences and series.


MM3P1: 
Students will solve problems (using appropriate technology).

National / Local Standards / Industry / ISTE:
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Enduring Understandings: 
•
Understanding basic math operations and measurement conversions are vital to being a successful graphic designer. 
•
Being able to effectively estimate job costs will yield maximum value and savings of materials. 
•
Multiple measurement systems including inches and pica are used in the field of graphics. 
Essential Questions: 
•
Why is it important to be able to read a ruler properly? 

•
How important is accurate measurements in the printing industry?

•
How important are basic math skills in graphic communications?

•
Why is math essential to success in the graphics industry?
Knowledge from this Unit:  
Students will be able to: 
•
Add, subtract, multiply, and divide whole numbers, with and without a calculator. Use a standard ruler and a metric ruler to measure. 
•
Add, subtract, multiply, and divide fractions. 
•
Add, subtract, multiply, and divide decimals, with and without a calculator. 

Skills from this Unit:  
Students will be able to: 
•
Add, subtract, multiply, and divide whole numbers with and without a calculator to complete graphic communications- related math problems.

•
Learn to use many different measuring devices to do graphic communications- related measurements that will be encountered while performing tasks required for success in the graphics and printing industry. 

•
Add, subtract, multiply, and divide fractions and decimals with and without a calculator to complete graphics-related math problems. 

•
Use English and Printer’s system of measurement to measure length.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	X
	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

__ Journal reflections on concepts, personal experiences and impact on one’s life

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

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ 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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ 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


Assessment Attachments and / or Directions: 
IGD-5_MathQuiz.pdf
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•
LESSON 1:  Basic Math and Measurement

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

ACCT-IGD-8: 
Students will estimate job costs.

a) Calculate price of materials used in commercial jobs.

b) Determine substrate quantities needed and their costs.

c) Establish additional equipment overhead, physical plant, time, labor,



waste management, shipping costs, and projected profit margin.

ACCT-IGD-9: 
Students will recognize and utilize paper and assorted substrates

for commercial output.

a) Determine size, weight, quantities, type, and amount of paper necessary

to fulfill a job order.

b) Investigate efficient production methods to minimize paper waste during

jobs.

c) Appraise different printing imposition techniques for maximum value and

saving of materials.

ACCT-IGD-11: 
Students will identify and apply typographic and design concepts.
a) Examine and construct documents with multiple measurement systems

used in the field (including inches and picas).

b) Select and use appropriate type composition techniques involving leading,

tracking, kerning, scaling, and aligning based on job particulars.
c) Understand and accurately execute measurement conversions.
2.
Review Essential Question(s). Post Essential Questions in the classroom. 

•
Why is it important to be able to read a ruler properly? 

•
How important is accurate measurements in the printing industry?

•
How important are basic math skills in graphic communications?

•
Why is math essential to success in the graphics industry?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Ascender
	Descender
	Bose line leading

	Ruler
	Line Gauge
	Pica

	Points
	Fractions
	Decimals

	Length of strokes
	Letter form
	Line spacing


4.  
Divide the class into groups of 3 or 4.  Give each group a sheet of paper and have them record five ways in which math and measurement are used in the graphic communications industry.  Have one member from each team read their list to the class.
•
LESSON 2:  Reading a Ruler

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to be able to read a ruler properly? 

· How important is accurate measurements in the printing industry?

· How important are basic math skills in graphic communications?

· Why is math essential to success in the graphics industry?
2.
Most high school students have trouble reading a ruler.  To introduce this skill, use the following activity.  Students will create a magnified inch that they can use as a visual aid when they are measuring. 

· Give each student a sheet of 8 ½ X 11 paper.

· Tell them to pretend the piece of paper is one inch long.

· Fold the paper in half end to end.

· Draw a line along the fold (3” long) and write ½ under the line that indicates that the mark is ½.  Compare your paper to a ruler. 

· Refold and then fold the paper in half again.  Draw lines 2 ½” along the new folds.  Write ¼ under the first line, 2/4 under the ½ and ¾ under the last line.  Compare your paper to a ruler.

· Continue folding, marking, and comparing all the way to sixteenths.

· Ask your students to keep this Magnified Inch in their notebook and refer to it when they need help reading a ruler.

3. 
Download the attachment IGD-5_RulerPacket.pdf.  This activity packet includes some activities to review reading a ruler and working with fractions.  There is also a group activity to learn about the history of measurement which will give students practice in using the ruler.

4.  
You might want to assess your students to see if there is a need to further review basic math skills and measurement.  The following attachments include several review activities that you can use.   You can use these for the entire class or enrichment activities for special education students and students who need more practice.

· IGD-5_BasicMeasurement.pdf

· IGD-5_IntroPrintersMath.pdf

· IGD-5_MathQuiz.pdf

· IGD-5_Ruler.pdf

· IGD-5_RulerWorksheet.pdf

•
LESSON 3:  Printer’s System of Measurement

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

· Why is it important to be able to read a ruler properly? 

· How important is accurate measurements in the printing industry?

· How important are basic math skills in graphic communications?

· Why is math essential to success in the graphics industry?
2.
Download the powerpoint presentation IGD-5_PrintersMeasurement.ppt.  Use this powerpoint to discuss the picas and points measurement system and how it is used in graphic communications.  You can download an E-gauge at http://graphiccommcentral.org/images/docs/TypographicMeasuringGauge.pdf
3.  Download the following worksheets for students to have practice measuring in points and picas.

· IGD-5_Point System Worksheet.pdf

· IGD-5_Measure Type Worksheet.pdf

· IGD-5_Leading Worksheet.pdf

•
LESSON 4:  Calculating Job Costs


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

· Why is it important to be able to read a ruler properly? 

· How important is accurate measurements in the printing industry?

· How important are basic math skills in graphic communications?

· Why is math essential to success in the graphics industry?
2.
Download the attachment IGD-5_calculatingcosts.pdf.  Use this handout to discuss estimating costs for a printing job.
3. 
Download the attachment IGD-5_calculatingpaper.pdf.  Use this handout to discuss calculating the most economical way to cut paper.
•
ATTACHMENTS FOR LESSON PLANS


· IGD-5_RulerPacket.pdf

· IGD-5_BasicMeasurement.pdf

· IGD-5_IntroPrintersMath.pdf

· IGD-5_MathQuiz.pdf

· IGD-5_Ruler.pdf

· IGD-5_RulerWorksheet.pdf

· IGD-5_Point sytem worksheet.pdf

· IGD-5_Measure type worksheet.pdf

· IGD-5_Leading Worksheet.pdf

· IGD-5_Printers Measurement.ppt

· IGD-5_Calculating Costs.pdf

· IGD-5_Calculating Paper.pdf
•
NOTES & REFLECTION: 

You will probably want to assess your students’ basic math skills so you will know how indepth you need to get with these lessons.  Students may need some remediation.
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Culminating Unit Performance Task Title: 
Students will calculate paper costs and estimate cost of printing job.
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

· Provide quick reference step –by- step instruction guides for multi-step tasks

· Identify key words associated with each process to help students identify the correct procedure to utilize in each project

· Provide visuals with vocabulary word.
· Utilize flexible grouping to pair special education students with general education students that can provide peer instruction or review for learning deficit areas

· Check for understanding or on-task behavior

Attachments for Culminating Performance Task: 

· IGD-5_Calculating Costs.pdf

· IGD-5_Calculating Paper.pdf
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Web Resources:
http://graphiccommcentral.org/images/docs/TypographicMeasuringGauge.pdf
http://graphiccommcentral.org/images/docs/TypographicMeasuringGauge.pdf
Materials & Equipment: 
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
	X
	Website
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