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PATHWAY:  
Metals Technology
COURSE:  

Introduction to Metals
UNIT 3: 

ACCT-ITM-3 Tools of the Trade
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Annotation: 
This unit will introduce students to the tools common with the metalworking trade and allow them to learn both proper uses of the tools and caretaking measures with an emphasis on safety precautions. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
30 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-3.
Students will demonstrate proficiency in the use of hand tools and power tools specific to the trade. 
a) Demonstrate proficiency using tools related to the metals trade in a safe and appropriate manner. 

b) Demonstrate proficiency in proper maintenance and care of tools in the metals trade. 
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Enduring Understandings: 
Metalworking involves daily uses of particular hand and power tools. Knowledge of these types of tools, including how to operate them and proper care requirements, allows for efficiency, the obtaining of a desired outcome, and safe working conditions. A thorough understanding and practice of safety precautions is vital throughout all metalworking processes.     
Essential Questions: 
· Which safety rules are the most important to remember and why?
· Why is a thorough understanding of tools’ proper operation so vital?

· How do tools allow you to perform better?

· Do the safety features of a band saw’s design provide workers with reduced risks? Explain.

· What is the main technique to practice when using a file and, in detail, why?
· Why is the square one of the most commonly used tools in any project?
· Why is accuracy so important when using the hammer and center punch?

· What should a worker do first before beginning metalwork using a drill press and how can the presence or absence of this task affect the entire drilling process? 
· What are the advantages and disadvantages of using a drill press versus a hand drill? 
· When using a grinder, which safety precaution(s) should be practiced by the operator and why is this so important?  
· Is there one specific fact to remember when handling hand and/or power tools? Why or why not?

Knowledge from this Unit:
Students will be able to: 
· Name and identify the common tools for metalworking.

· Identify the uses of the common tools.

· Explain safety procedures when handling metalworking tools. 
Skills from this Unit: 
Students will:
· Practice safety guidelines when handling tools.

· Properly use the common tools for metalworking.
· Effectively clean and maintain tools used for metalworking.
· Create a usable product through the use of common metalworking tools.
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Assessment Method Type: 
	X
	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

	X
	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: 
Give students a “Safety Clearance Pre-test” to ensure that they remember safety rules from previous units before operating tools: Have students write down on a piece of paper 10 safety rules for machine shop; students should meet the requirement of providing 10 safety rules in order to operate the machinery. 
Students will perform a final project at the end of this unit that will assess their ability to use all tools covered while practicing safety rules and proper caretaking measures (further description and directions are provided in the Culminating Performance Task section in this unit plan, underneath the Lesson Plans section below).
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•
LESSON 1: SAFETY & METALWORKING TOOLS 

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

ACCT-ITM-3. Students will demonstrate proficiency in the use of hand tools and power tools specific to the trade. 
a) Demonstrate proficiency using tools related to the metals trade in a safe and appropriate manner. 

b) Demonstrate proficiency in proper maintenance and care of tools in the metals trade. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Which safety rules are the most important to remember and why?

· Why is a thorough understanding of tools’ proper operation so vital?

· How do tools allow you to perform better?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Framing Square
	Machining square
	Center punch

	Transfer punch
	Ball-peen hammer
	Rawhide hammer

	Brass hammer
	Tinning hammer
	Drill press

	Hand Drill
	Bench Grinder
	Angle Grinder

	Flat File
	Round File
	Half-round File


4.
Give students the “Safety Clearance Pre-test;” instruct them write 10 safety rules they know from previous units on a piece of paper in order to operate the tools used in this unit (instructions are also provided under the Assessments section above.). Students should complete this individually. 

•
LESSON 2:  THE BAND SAW

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

· Do the safety features of a band saw’s design provide workers with reduced risks? Explain.
2. Distribute the Band Saw Diagram Handout, and discuss what each part does for the saw. The handout contains a picture of a band saw with its parts labeled—a red arrow points to the on/off switch to emphasize the importance of knowing its location. 
3. After pointing out the parts of the band saw and while students still have the diagram in front of them, distribute the Band Saw Safety Precautions Handout, and relate the precautions and parts listed directly to the diagram of labeled band saw parts. This will help students to visualize safety practices when using a band saw. 
4. Demonstrate using the blade adjustment on a band saw in the classroom while showing which direction the saw’s teeth must face and why. Show students how the vise on the saw holds parts correctly. 
5. Distribute the Band Saw Diagram Worksheet, and instruct students to label the parts of the band saw themselves. The Band Saw Diagram Handout may be used for a key if needed, but note that numbers and their corresponding arrows on the handout do not match on the worksheet (this is to help students truly learn the parts of the band saw rather than memorize the order of what is labeled in the handout).
6. Demonstrate the correct way to cut a small piece of angle iron.
7. Performance Activity: Have students cut a small piece of angle iron themselves, and check the part for accuracy. Note: Make sure to have students save their part—it will be used continually throughout the unit.  
•
LESSON 3:  FILES

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

· What is the main technique to practice when using a file and, in detail, why? 
2.
Distribute the Types of Files Note-taking Worksheet and discuss the uses and safety precautions of each type of file pictured on the worksheet: round, flat coarse cut, and flat smooth cut. Students should take notes on each type of file on the worksheet. 
3.
Demonstrate the proper use of a file to de-burr the edges of a part cut on the band saw.  To reinforce the concept of the file’s proper use, ask students in which direction the file is cut and why before they use the file themselves. 
4.
Performance Activity: Have students de-burr and round the corners of the part they created during the previous lesson using a file. 
5.
Summary: Check the student’s work and address any issues that are present. If students made a mistake or forgot a step, encourage them to write these down in order to refer to next time. 
•
LESSON 4: SQUARE 

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

· Why is the square one of the most commonly used tools in any project?
2.
Distribute the Combination Square Tool Diagram and Note-taking Worksheet. Discuss each part of the square, and students should write down a function(s)/significance of each part in the spaces provided on the worksheet. The main purpose for this activity is for students to take notes and absorb the information they write about each part of the square, giving them a bigger but deeper picture of the square tool.  
3.
Demonstrate the proper way for using the square and discuss proper caretaking measures.
4.
Performance Activity: Have students take their project part and use a square to help lay out the holes to be drilled in the part.
5.
Summary: Check students’ parts for correct layout. Discuss any errors and how to remedy them.
•
LESSON 5:  HAMMER & CENTER PUNCH 

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

· Why is accuracy so important when using the hammer and center punch? 
2.
Discuss the safety and proper technique when using a hammer and center punch, and distribute the Hammers and Center Punch Note-Taking Worksheet. Students will take notes on the types of hammers shown on the worksheet (ball peen, tinners hammer, and 2-lb. sledge hammer) as well as the center punch, with an emphasis on proper technique and safety precautions. 
3. Demonstrate the proper usage of the hammer and center punch.  Encourage students to take notes or draw a diagram of any information they feel will help them later while watching the demonstration.

4. Performance Activity: Have students center-punch their part at the holes’ locations from Lesson 3.
5.
Summary: Check the parts and see if they are center-punched correctly. Discuss any issues that you see with the class.  Also, have students look at their peers’ parts to compare with their own.
•
LESSON 6:  DRILL  

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

· Before using a drill press, how could checking whether the part is securely attached to the drill press affect the entire drilling process? 
· What are the advantages and disadvantages of using a drill press versus a hand drill. 
2.
Distribute the Drill Press Diagram Handout and discuss each part’s location while pointing out each part on a drill press in the classroom.

3.
While students still have their Drill Press Diagram Handout in front of them, distribute the Drill Press Safety Handout and Note-Taking Worksheet, which contains a list of safety rules and a list of the drill press parts. Discuss the safety rules with students and how each part of the drill press affects safety—students should write the safety-related description next to each part as the information is discussed (space is provided for writing between each).

4.
Demonstrate the parts of the drill press and how to operate it while emphasizing the following of safety rules and precautions (e.g., be obvious when checking that the bit being attached to the drill press is securely fixed). 
5.
Repeat the process using a hand drill. 
6.
Performance Activity: Have students drill holes in their project.

7.
Summary: Discuss with students when drill press is easier to use than a hand drill. Discuss the advantages and disadvantages of each tool. 

•
LESSON 7:  GRINDERS  

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

· When using a grinder, why is keeping the sparks aimed downward towards the floor so important? 
2. Distribute the Grinders: Use and Safety Note-taking Worksheet, and discuss with students the parts of an angle grinder and safety. They should take notes on the worksheet and are encouraged to draw arrows and label parts on the image provided. 

3. Demonstrate how to properly change the grinding wheel and proper grinding technique.
3. Performance Activity: Have students use the grinder to de-burr their part after drilling the holes.
4.
Summary: Check the students’ parts to see if they are properly de-burred. Discuss any changes that need to be made.
•
ATTACHMENTS FOR LESSON PLANS:
Band Saw Diagram Handout
Band Saw Safety Precautions Handout

Band Saw Diagram Worksheet

Types of Files Note-Taking Worksheet

Combination Square Tool Diagram and Note-taking Worksheet

Hammers and Center Punch Note-Taking Worksheet

Drill Press Diagram Handout

Drill Press Safety Handout and Note-Taking Worksheet

Grinders: Use and Safety Note-Taking Worksheet
•
NOTES & REFLECTION:     

Be sure to keep safety an emphasis throughout the unit. Students should have already passed the required safety tests in the previous unit, but the pre-test will bring safety back to the forefront of their minds and ensure that they have not forgotten safety precautions to take. 
The project in the Culminating Performance Task (below) can be used to teach several tools to the students. It can be graded as a project test grade. Use the following as a guide for grading: Minus 1 point for every 1/16’’ that it is off of correct dimensions. I check total length and hole locations from the end and from the edge. Also take off 3 points for any burrs not removed. This project is used by the construction class to secure skids to the bottom of storage buildings they build in class. The dimensions can be modified to accommodate other uses for projects that will be used and not thrown away. The students also enjoy knowing that they made something useful. 
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Culminating Unit Performance Task Title: 
 Creation Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
This project will allow the students to learn the proper way to use all the tools discussed in this unit. They can learn to use the band saw, file, hammer and center punch, grinder, and drill press.  Included is the design for one possible part.  However, following a different design may help to meet the needs of other shops.  Students love making something they can keep, so they often gain more satisfaction and put forth more effort when doing so.
Attachments for Culminating Performance Task: 
Project Diagram Handout
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Web Resources:
For the Band Saw Diagram Handout and the Band Saw Diagram Worksheet, information was obtained from a PowerPoint presentation on John M. F. Berner’s website, http://www.midnightops.com/Student%20Teaching/Safety%20Units/Safety-%20Band%20Saw/Band%20Saw%20Safety.pdf. (Modified images from the website and additional information were also provided by John M. F. Berner to complete the above attachments.)
For the Drill Press Diagram Handout, information was obtained from a PowerPoint presentation on John M. F. Berner’s website, http://www.midnightops.com/Student%20Teaching/Safety%20Units/Safety-%20Drill%20Press/Drill%20Press%20Safety.pdf. (Modified images from the website and additional information were also provided by John M. F. Berner to complete the above attachment.).

Materials & Equipment: 
· Band Saw
· Files
· Squares
· Hammer/Center Punches
· Drill Press
· Hand Drill
· Grinders
·  2x2x1/8 angle iron.
Drill Press Diagram Handout, created from a PowerPoint presentation created by John M. F. Berner and Mr. Rieger (February 2008), and modified information and images from John M. F. Berner.
Band Saw Diagram Handout and Band Saw Diagram Worksheet, created from a PowerPoint presentation by John M. F. Berner and Mr. Rieger (February 2008), and modified information and images from John M. F. Berner. 
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	X
	Email
	X
	Website
	
	


[image: image8.jpg]



Architecture, Construction, Communications & Transportation











	CTAE Resource Network
	Introduction to Metals • Grades 9-12• Unit 3
	Page 2 of 8



