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PATHWAY:  
Metals Technology
COURSE:  

Introduction to Metals
UNIT 4: 

ACCT-ITM-4 Measuring Instruments
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Annotation: 
This unit will introduce students to measuring instruments common to the metal working industry. It will train students in using and maintaining these instruments. Students will gain experience in using a variety of measurement tools.
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
20 Hours
Author: 
Matt Hayden
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-ITM-4. Students will demonstrate the ability to use measuring instruments specific to the metals trade. 

a)
Demonstrate proficiency measuring work pieces with a standard steel rule to the 



nearest 1/64”. 


b) 
Demonstrate proficiency in the proper care, cleaning, and storage of measuring 



instruments. 

c)
Demonstrate proficiency in the use of measuring tools used in machining, sheet 



metal, and welding. 

GPS Academic Standards:

 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). 
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Enduring Understandings: 

Measurement is an integral part of any project that is created. Accurate measurements are vital to the 
success of a project..
Essential Questions: 
· Why is it important to have accurate measurements?
· Why is a ruler one of the most commonly used measuring tools?

· Why are precision tools necessary?
· Why is it important to keep measurement tools clean and well maintained?
Knowledge from this Unit:  
Students will be able to: 
· Name the tools commonly used for measurement in metalworking.
· Recognize the importance of accurate measurements.

· Identify which tools are most appropriate for different types of measurements.
Skills from this Unit:  
Students will:
· Use a steel ruler to make measurements of different objects.

· Measure different objects using calipers and micrometers. 
· Properly clean and maintain these instruments.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	x
	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

	
	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

	x
	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: 
NONE
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•
LESSON 1: MEASURING WITH RULERS

1.
ACCT-ITM-4. Students will demonstrate the ability to use measuring instruments specific to the metals trade. 

a)
Demonstrate proficiency measuring work pieces with a standard steel rule to the 



nearest 1/64”. 


b) 
Demonstrate proficiency in the proper care, cleaning, and storage of measuring 



instruments. 

c)
Demonstrate proficiency in the use of measuring tools used in machining, sheet 



metal, and welding. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to have accurate measurements?
· Why is a ruler one of the most commonly used measuring tools?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	ruler
	Tape measure
	Micrometer

	Dial Caliper
	Vernier caliper
	Dividers


4.
Have a tape measure long enough to check from corner to corner of the classroom or shop. Ask the students how close to being square they think the room is, and then have them check and see if it is square. 
· Take 10 parts from the shop that can be measured with a ruler. Number them and have all students write their measurements in the appropriate column on the Measurement Worksheet. This will be good practice with a ruler. Maintenance for the ruler is to keep it clean and straight so it does not get bent. 
•
LESSON 2:  MEASURING WITH PRECISION MEASURING TOOLS 

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

· Why is it important to have accurate measurements?
· Why are precision tools necessary?
2.
Introduce the students to the dial calipers, Vernier calipers and micrometers. Explain and demonstrate how each tool functions and what the strengths and weaknesses and limitations for each tool. 
· Ask students to guess how thick a hair is and then get a few common items to measure and have students guess the thickness of each. Some good items are coins, dollar bill, sheet of paper, or other things that may be in the class.
3.
Summary

· Have students practice measuring the items you have chosen and have them record the measurements on the appropriate columns of the Measurement Worksheet.
•
LESSON 3: CARE AND MAINTENANCE OF MEASURING INSTRUMENTS

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

· Why is it important to keep measurement tools clean and well maintained?
2.
Discuss with students how to maintain a steel ruler and then show students the correct way to clean and adjust a dial caliper. 
· Show students how dirt and grime will cause them to become inaccurate. 
· Next show them the proper way to clean and care for Vernier calipers and micrometers.
3.
Summary

· Have students clean and care for the measurement tools in your shop. Have them use teams and let them have some experience in the care of these tools and discuss that this is part of a good plan to keep all tools in good working order.
•
ATTACHMENTS FOR LESSON PLANS:
Measurement Worksheet
•
NOTES & REFLECTION: 

The measurement worksheet is designed to use the same 10 items to be measured by ruler, calipers and micrometers. It can be modified to suit your individual needs and situation. Pick 10 parts that can be measured by all your instruments and then number them 1 thru 10 and use them each time the students practice with a new tool.
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Culminating Unit Performance Task Title: 
Measurement PowerPoint 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students split up into groups of 4-5 and have them choose a different object to measure with each of the tools discussed in the lesson (steel rulers, dial calipers, vernier calipers, and micrometers). They should measure 4 different objects, but just one for each tool. They should then record their results and develop them into a brief PowerPoint Presentation that they will present to the class. The PowerPoint should contain a total of about 5 slides, roughly about 1 or so slide per tool and object measured, and a conclusion slide. Students should include the following in the PowerPoint: the tools they used to measure each object, the objects measured, why the tool they used was appropriate for the object measured, and their final slide should discuss why they believe accurate measurements are important and what they learned from this project. 
Attachments for Culminating Performance Task: 
Measurement PowerPoint Rubric
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Web Resources:
NONE
Materials & Equipment: 
· Steel rulers
· Dial Calipers
· Vernier Calipers
· Micrometers
· Items to be measured by all instruments
· Computer with internet access
· Projection 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
	
	Website
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