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UNIT 2: 
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Annotation: 
Students will practice and augment the mathematical skills necessary in the Metalworking shop.
Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
15 Hours
Author: 

Trey Holden

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-SMI-2: Students will compute and solve mathematically, problems in sheet metal. 

a) Convert denominate numbers and multiply and divide them. 

b) Calculate successfully using various rule measurements. 

c) Calculate successfully using appropriate linear, square, weight, and volume measurements. 

d) Construct simple geometric figures and solve basic geometry problems that relate to the sheet metal trade. 

GPS Academic Standards:
MM1G1: Students will investigate properties of geometric figures in the coordinate 

plane. 
a) Determine the distance between two points. 

b) Determine the distance between a point and a line. 

c) Determine the midpoint of a segment. 

d) Understand the distance formula as an application of the Pythagorean theorem. 

e) Use the coordinate plane to investigate properties of and verify conjecture related to triangles and quadrilaterals.  

MM1G3: Students will discover, prove, and apply properties of triangles, 

quadrilaterals, and other polygons. 
a) Determine the sum of interior and exterior angles in a polygon. 

b) Understand and use the triangle inequality, the side-angle inequality, and the exterior-angle inequality. 

c) Understand and use congruence postulates and theorems for triangles (SSS, SAS, ASA, AAS, HL). 

d) Understand, use, and prove properties of and relationships among special quadrilaterals: parallelogram, rectangle, rhombus, square, trapezoid, and kite. 

e) Find and use points of concurrency in triangles: incenter, orthocenter, circumcenter, and centroid.  

MM2G3: Students will understand the properties of circles. 
a) Understand and use properties of chords, tangents, and secants as an application of triangle similarity. 

b) Understand and use properties of central, inscribed, and related angles. 

c) Use the properties of circles to solve problems involving the length of an arc and the area of a sector. 

d) Justify measurements and relationships in circles using geometric and algebraic properties.  
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Enduring Understandings: 
Computation and accuracy are important in metal working and are related to the parallel line method of sheet metal pattern lay-out.  
Essential Questions: 
· Why is it important in metal working to know how to multiply and divide fractions?

· Why are rulers broken down into different degrees of measurement?

· How important is geometry in the parallel line method of lay-out?

Knowledge from this Unit:  
Students will understand 

· mathematical formulas necessary in metalworking
· the importance of accuracy when making measurements
Skills from this Unit:  
Students will be able to:

· apply mathematic principals to the parallel line method of sheet metal layout. 
· Determine which formulas to use to solve a computation problem.
[image: image4.jpg]% ASSESSMENTS




Assessment Method Type: 
	x
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

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

	
	_x 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

	
	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

x_ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
Unit PreTest

Unit PreTest Answer Key

Fractions PreTest

Fractions PreTest Answer Key

Self Check Worksheet
Unit PostTest

Unit PostTest Answer Key
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•
LESSON 1: Working Fractions

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

ACCT-SMI-2: Students will compute and solve mathematically, problems in sheet metal. 

e) Convert denominate numbers and multiply and divide them. 

f) Calculate successfully using various rule measurements. 

g) Calculate successfully using appropriate linear, square, weight, and volume measurements. 

h) Construct simple geometric figures and solve basic geometry problems that relate to the sheet metal trade. 
MM1G1: Students will investigate properties of geometric figures in the coordinate 

plane. 
f) Determine the distance between two points. 

g) Determine the distance between a point and a line. 

h) Determine the midpoint of a segment. 

i) Understand the distance formula as an application of the Pythagorean theorem. 

j) Use the coordinate plane to investigate properties of and verify conjecture related to triangles and quadrilaterals.  

MM1G3: Students will discover, prove, and apply properties of triangles, 

quadrilaterals, and other polygons. 
f) Determine the sum of interior and exterior angles in a polygon. 

g) Understand and use the triangle inequality, the side-angle inequality, and the exterior-angle inequality. 

h) Understand and use congruence postulates and theorems for triangles (SSS, SAS, ASA, AAS, HL). 

i) Understand, use, and prove properties of and relationships among special quadrilaterals: parallelogram, rectangle, rhombus, square, trapezoid, and kite. 

j) Find and use points of concurrency in triangles: incenter, orthocenter, circumcenter, and centroid.  

MM2G3: Students will understand the properties of circles. 
e) Understand and use properties of chords, tangents, and secants as an application of triangle similarity. 

f) Understand and use properties of central, inscribed, and related angles. 

g) Use the properties of circles to solve problems involving the length of an arc and the area of a sector. 

h) Justify measurements and relationships in circles using geometric and algebraic properties.  

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to the metal working trade to know how to multiply and divide fractions?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Fractions
	Arc 
	Stretch-out

	Pi
	Circumference
	Pythagorean Theorem


4.
Continue the lesson plan with activities, discussions, and interest-grabbers.

Students will be given the Unit PreTest and the Fractions PreTest over multiplication and division of fractions to determine what principles need to be reviewed. Students will review material until all students can pass with the letter grade of a C or better.

•
LESSON 2:  Measurement Calculations

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

· Why are rulers broken down into different degrees of measurement?

2.
Continue the lesson with activities, discussions, and interest-grabbers. Lessons after Lesson 1 do not need to repeat the standards and unit vocabulary.

Students will be given the Practice with Rulers Worksheet on reading the ruler on the 8th and 16th scales. Students will review reading the ruler until all students can accurately read the ruler on 8ths and 16ths scale.
Summary

· Discuss the importance of measuring accurately in the metal-working trade, and why that extra 1/16 of an inch is important in some cases but not in others.
•
LESSON 3: Geometry

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

· How important is geometry in the parallel line method of lay-out?

2.
Continue the lesson with activities, discussions, and interest-grabbers. Lessons after Lesson 1 do not need to repeat the standards and unit vocabulary.

Students will apply geometry to the parallel line method of lay-out. Student will work on the Pythagorean Theorem Worksheet and the Circumference of a Circle worksheet over finding circumference of the circle and the Pythagorean Theorem.

3.
Summary

· Give each student the Self Check Worksheet.  After students fill it out, encourage them to use it to guide their studying.  Also encourage them to ask you questions about those skills that received a 1 or a 2.  
· Consider asking students to turn this in with their test, so that you can compare it to their performance on the test.

•
ATTACHMENTS FOR LESSON PLANS:

Unit PreTest

Unit PreTest Answer Key

Fractions PreTest

Fractions PreTest Answer Key

Practice with Rulers Worksheet

Practice with Rulers Answer Key

Pythagorean Theorem Worksheet

Pythagorean Theorem Answer Key

Circumference of a Circle Worksheet

Circumference of a Circle Answer Key

Self Check Worksheet
•
NOTES & REFLECTION: 

As you grade worksheets and assessments, be sure to examine the work that they show.  It will not match answer keys exactly, but it is important to see which step they struggle with in each problem.  If it is simple arithmetic, re-teaching the overall concept will not help.  Consider partial credit for each step.
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Culminating Unit Performance Task Title: 
Unit PostTest
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Use the Unit PostTest to see that students understand all material.  Also, be sure to look at the work shown, and to grade it based on skills demonstrated.  
Attachments for Culminating Performance Task: 

Unit PostTest
Unit PostTest Answer Key
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Materials & Equipment: 
· Calculators - scientific
· Rulers
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	x
	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
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