
SafetyNET Lesson Plan

SafetyNET STEP 1: Tell Us About You

First Name

Last Name

E-mail Address

Ontario School Board

School

Community 

Urban
Suburban
Rural

Number of Students

Student Work is Completed

 

Give me credit for this lesson on the site.

 

I agree to the Terms and Conditions and have read the Teacher Guidelines.



SafetyNET STEP 2: Describe Your Lesson

Classroom Management Pre-Planning

1. Provide a descriptive title for your learning activity. 

2. Choose the length that best describes your lesson.

Full semester
Multiple weeks
One week
One period

3. Choose the Ontario course code. 

4. Provide learning goals of the activity. 



5. Generally describe your classroom lab setup with main equipment and areas.

6. There is a link here to your subject area's full Overall and Specific required Ministry 
Expectations. Click here for safety expectations summarized for each tech course code. 
These will create a pop-up window for copying and pasting into the field below. Copy and paste 
some safety expectations your lesson will cover.



7. There may also be local by-laws or staff guidelines applicable to your school community in 
general that affect how you teach your subject area for health and safety. Being in an urban or 
rural environment can offer unique challenges to a technological education program. Your 
department or school may also have a health and safety manual you can attach as a file later. 
Include any details or best practices here on what you refer to.

8. Coming from industry and experience as a technological educator, there is prior teacher 
knowledge that you would recommend for your classroom, focused on health and safety. 
Include information on recommended certifications for your subject area.

9. Many teachers use these as a basis of training for prior student knowledge. Check off 
which ones you use currently. A pop-up window is available through these links.

Passport to Safety
Introduction to WHMIS



10. Prior to specific project work, describe your general introductory unit on health and 
safety in your classroom.

11. Check off what Personal Protective Equipment may be applicable in your classroom in 
general for health and safety. 

safety glasses (shatterproof - may need side guards)
coveralls / lab coat / apron (protective clothing)
gloves (latex and standard)
gloves (chemical resistant)
welding gloves and face shield
dust mask (breathing protection)
respirator (breathing protection)
appropriate footwear (may imply steel-toed work boots or closed toe and heel shoes)
hair net
hair tied back
hearing protection - ear plugs
removing jewellery and fashion accessories
hard hat
safety harness
reflective vest
no electronic devices



12. Describe your student safety training assessment strategies. Click here for a pop-up to 
review the Growing Success document that defines assessment for learning and as learning. 

13. Some technological classroom areas are more complex and need layout planning, 
maintenance, and special resources available, especially when sharing rooms. Detail general 
housekeeping, organization standards and student clean-up procedures from your 
experience. 



14. Detail safe storage facilities in your classroom for course specific materials.

15. Explain any special learning considerations and best practices for your classroom 
focused on safety. Are there left-handed students in your class? You may naturally include 
accommodations and modifications. Showcase special approaches or methods you use for 
exceptional students, multiple-intelligences, differentiated instruction, ESL, gifted, or physically-
challenged students.



16. Include information on your safety procedures for disposal of waste materials. This could 
include food scraps, hairstyling chemical, dust collection, combustible wipes, or waste oil.

17. Company's coming! Educational Assistants, volunteers, student teachers, and classroom 
guests with administrators are in your classroom. Provide your experience on elements of safety 
training that need to be communicated to these participants for your subject area such as 
wearing safety glasses, maintaining distance from machines, or how to communicate an 
emergency or issue to the teacher. 



18. Emergency procedures to pre-plan in general for your technological education classroom 
depends on your subject area. There may be steps for students, steps for administration, for 
assisting teachers, or directions for emergency assistance arriving at school. Detail how you 
cover these in your classroom. Include fire exits, extinguishers, first aid station, eye wash 
station, and electrical shut-off switches (panic buttons). Possibly detail AED location (if 
available) and first aid trained staff member locations for your records. 

19. Does your Board have a technological project approval process?

Yes
No
Unknown

20. Select (all that apply) that complete equipment inspections in your board.

Teacher
Department Head
Board Instructional / Subject Area Leader
Board Facilities Teams
Independent Contractors
Ministry of Labour



21. Select Federal and Provincial Safety Legislation and Policies, Government 
Departments, and Associations which may be applicable to your subject area. Click on any of 
them to open up a pop-up window to reference their website. Consider adding any resources 
you find to your lesson. 

Health Canada
Ministry of Labour
Ontario Workplace Safety and Insurance Act
Food Safety and Quality Act
Ontario Health Protection and Promotion Act
Ontario Highway Traffic Act
Ontario Fire Code
Ontario Building Code
Workplace Hazardous Materials Information System (WHMIS)
Workplace Safety and Insurance Board (WSIB)
Occupational Health and Safety Act (OSHA)
Apprenticeship and Certification Act (ACA)
Canadian Standards Association (CSA)
Canadian Society of Safety Engineering (CSSE)
Ontario Service Safety Alliance (Hospitality and Tourism) (OSSA)
Canadian Centre for Occupational Health and Safety (CCOSH)
Construction Health and Safety Association of Ontario (CSAO)
Ontario School Boards Insurance Exchange (OSBIE)
Industrial Accident Prevention Association (IAPA)
Transportation Health and Safety Association of Ontario (THSAO)
Health Care Health & Safety Association of Ontario (HCHSA)

That's the end of general classroom management info. You can copy and paste the content from 
this section to any project you submit to the SafetyNET. 



That's So Cool! When Do We Start? 

22. Check off planning tasks you complete for this lesson. 
 

examine materials list (new, used, recycled materials)
review tool use plan (power and hand tools)
consider special preparation of recycled materials for this project.
review hazardous materials use - WHMIS, MSDS (attach files later)
safety check on specific equipment
review chemical and fire safety procedures
prepare tools
count or measure materials, evaluate efficiencies
check 'past due' dates on supplies
check student-accessible material supply areas are safe
re-do a safety demonstration
confirm all students completed training diagnostic assessment
confirm web resources and handouts are current
reconsider assessment and evaluation strategies
plan direct supervision time for difficult or high-risk production steps
plan direct supervision for flammable / toxic / corrosive materials handling
plan safe storage of in-progress student projects
plan cut off times for lab cleanup to begin
plan waste disposal, recycling
plan debrief on safety risk experiences with students
detail notes for teacher sharing classroom/lab



23. The Ontario Skills Passport identifies working safely as a work habit. Check off the skills 
relevant for this lesson here. For more information click here to go to their website.

Work Habits: Working Safely
Work Habits: Teamwork
Work Habits: Reliability
Work Habits: Organization
Work Habits: Working Independently
Work Habits: Initiative
Work Habits: Self-advocacy
Work Habits: Customer Service
Work Habits: Entrepreneurship
Essential Skills: Reading Text
Essential Skills: Writing
Essential Skills: Document Use
Essential Skills: Computer Use
Essential Skills: Oral Communication
Numeracy: Money Math
Numeracy: Scheduling or Budgeting and Accounting
Numeracy: Measurement and Calculation
Numeracy: Data Analysis
Numeracy: Numerical Estimation
Thinking Skills: Job Task Planning and Organizing
Thinking Skills: Decision Making
Thinking Skills: Problem Solving
Thinking Skills: Finding Information



24. The Ontario Skills Passport (OSP)  National Occupation Classification (NOC) code is a 
number that Human Resources and Skills Development Canada (HRSDC) has assigned to a 
particular occupation. To make safety training more relevant to students, check here and copy 
an example of career choice that has to be aware of the same classroom safety requirements.

25. Detail instructional strategies and assessment strategies for focusing on safety during 
this learning activity. Consider any IEP considerations applicable in your classroom.



26. Define the materials and equipment used for this learning activity. You can use the blank 
form that's provided here and save it to make it your own.  The layout helps you collect details 
showing the materials and equipment. It also provides space for equipment maintenance 
schedules, disposal of waste materials, training tracking, shielding or guarding details. 

27. Include any best practices or tips, tricks, and advice in your experience of completing this 
learning activity. Focus your answer on how you document safety training, and share 
information about your shop with other tech teachers. That’s an OCTElab SafetyNET!



28. Provide a short description of your project that can go with a reference image for the 
database. (Max 256 characters.)



SafetyNET STEP 3: Add Files and Videos

Please attach a project image for us to display with your short description in the database.

Please upload any supporting documents including safety components, lesson materials, 
assessment tools, digital resources, images, or videos. 

To bring your lesson to life, include online videos URL link files on the lesson plan page. Add 
as many as you like. 

Do you have a safety features map of your classroom you can share? Attach it here! 

Find the Material Safety Data Sheet (MSDS) for any of your materials clicking and searching 
here. Save it and add it to your digital resources to attach with your lesson.

The Ontario Ministry of Labour makes available a resource named Live Safe! Work Smart!  
It has a wide range of general safety and subject-specific resources available for use in the 
classroom and beyond. Click here to open a pop-up and copy and paste links that are your 
favorites here or download a resource you can use with this lesson and attach it later. You can 
also add any other URL links here that you think enhance this safety learning activity.



SafetyNET STEP 4: Tag Your Lesson

Add your own descriptive tag(s) to help users search for content like yours. 

Print your lesson to document your SafetyNET for your classroom. 

Submit your SafetyNET lesson.  
  
Plan to update lesson content or add digital resources later with your user login. Think about adding 
another lesson!  
  
Remember, most of your general classroom info is already in.  
  
You can 'Save As' and 'Modify' to submit a new lesson with new resources!


	generateAppearances: FALSE
	status: 
	statusError: 
	dateOrder: 1
	dataModelVersion: 428
	SubmitButton: 
	Add_your_own_de_Z3sEbETqrshQIZYj8NyaqQ: TMJ
TMJ3M
TMJ4M
Manufacturing
Steel
1-2-3
Blocks
Design
WHMIS
Safety
MSDS
Richardson
Metal
Grinder
Surface
Milling
Tools
	The_Ontario_Min_z*rdFAg1h9Rr0WZafIwhsA: We watch the general Live Safe! Work Smart! videos. We review the materials as directed on the website: 

In TMJ...

Biological and Chemical Hazards Section I: pgs. 2-28
Physical Hazards Section I: pgs. 2-22
Workplace Law Section I: pgs. 4-26

Live Safe! Work Smart! Has resources for Teachers of Students with Special Learning Needs with straightforward lesson elements that can apply to this course. They also have Co-op materials available and school volunteer information content that may be applicable to your TMJ course. 
	attachmentButton_Find_the_Materi_tclkS7q0gH2i1KxXu5Cp*A: 
	attachmentButton_Do_you_have_a_s_N78qfS4TEZeqTuwcKXvxaw: 
	attachmentButton_To_bring_your_l_mxRDVc0ISmpG9u5kmYK9rg: 
	attachmentButton_Please_upload_a_bfUD*yzABs3y4XeDA*QDnQ: 
	attachmentButton_Please_attach_a_YRUeLum0sbJwyBrGkrPvNw: 
	_28__Provide_a__OaVU6mfSpCjiNS*8ljHcNw: Heat-treated, precision-ground, steel blocks, 1” by 2” by 3” with drilled and tapped holes, safety passport for surface grinder, driller, PPE. 

	_27__Include_an_MYA9n13eB5FUlAZpDYtWAw: Students can find out more about heat treating here.
http://en.wikipedia.org/wiki/Heat_treating
They can gain a little bit of vocabulary about metallurgy here.
http://en.wikipedia.org/wiki/Metallurgy
This is a nice overview video 9:36 from Youtube on Metals, Non Metals and Metallurgy sourced by edurite.
http://www.youtube.com/watch?v=Vy-Hze-aEpI 

The design element of this project will vary depending on your emphasis so you have to estimate the design component according to your situation. 

Depending on the grinder, I suggest students leave about .003” on each surface when finish grinding. Then if they go into the trade they can finish grinding them to exact size on a decent machine. However, if you have access to a good machine one can finish the project.

Remember to grind them in pairs. 

The teacher has to model safe practices at all times. You need to be wearing your safety glasses for example. You have got to be 100% on modeling safety.     

Any project that is incomplete is tagged with the title of the project,student’s names, teacher's name and period. Other students know that these materials are off limits and should not be disturbed.

When multiple teachers use a classroom, there’s often a lack in transferring information to each other on resources, supplies, security, and many other factors.  Documentation of students through health and safety training can be passed on. Keeping a department binder of policies with a date updated sticker on the front lets other people know what has happened in the past in your facility and provides safety direction for new teachers to the school to learn. 

This project is easier if the students have learned some basic manufacturing skills in grade 9, 10 and 11. This will again impact the time the project takes. If none of the students know how to use a milling machine or surface grinder you will need to increase the projected time it takes to complete the project. If they are familiar with the operation of the machines then the safety will be a review versus all new information and experience. 

Welding areas always have a potential for fire. Depending on the situation there are more serious risks. A thorough pre-work area inspection is conducted to minimize the risk.  As stated above, the students receive training in hazard identification as part of the general safety theory.

The OCTE SAFEdoc FAB for fabrication is included but many requirements have changed since 2003 so it is a reference only. A more recent development has been done by the TDSB and many boards are currently developing their own tech area manuals. I've attached the TDSB Manufacturing 2012 version here for reference as well. 

Manufacturing Technology Teachers of Ontario
http://groups.google.ca/group/tmj-teachers
 
	_26__Define_the_XpXe-5LksD99jHImjzqwuw: Materials need a specific location that is secure. In this case steel bar stock. Handling steel bar stock, there might be sharp edges or steel chips/shavings that could cut the handler if they are not aware. It is appropriate to wear gloves when handling the bar stock and cutting it to length before the milling process. Platforms for students to stand on might be a consideration. The tools and machine tools for this project require the student to use both hands.

1045 carbon steel but there are several other options. A2 tool steel is a good option and there are many others. Cold rolled. 1.25”x 2.5”x 7.125”/student. Bar stock in closest size available at supplier. Buy in manageable lengths. This will be cut in two to make 2 pieces per student. Cut longer strips to seven inches. Cut in half for milling.

I don’t think this would make a good project for a group larger then 2.

Some of this is purchased new and some is provided as recycled/reusable end stock from local support systems. It is safely stored in racks and for waste disposal goes to metal recycling.
I advise teacher pre-cutting to rough sizes.

EQUIPMENT: 
NOTE: TEACHER EXPERIENCE AND SAFETY PROFICIENCY IS ASSUMED. Students must have passed original training and receive review training as needed.
 
DETAIL EQUIPMENT IN THE SHOP: 
• Bandsaw with appropriate blade, guarding, panic button, lock out tagging, cleaning, maintenance adjustments, safety inspections.
• Milling machine and tooling including cutters and drills, guarding, panic button, lock out tagging, cleaning, maintenance adjustments, safety inspections, lubrication.
• Lathe and tooling plus turning, parting and drilling  tools, guarding, panic button, lock out tagging, cleaning, maintenance adjustments, safety inspections, lubrication.
• MIG Welder with aluminum spool feeder, appropriate aluminum wire, Argon gas (stored correctly), welding safety equipment, ventilation, masks, gloves, apron. Check current board standards for welding machine installation and safety protocol. Verify grounding procedure.
• Hand tools: Hammer, file, hacksaw. Teacher completes visual check before use. Most can be repaired or replaced by yourself according to department policy. 
 
The guarding on the machine tools will depend on the machine. This must be considered on a case by case basis.               

I keep an MSDS Binder that the students are required to review. This depends on the teacher gathering that information and keeping this binder up to date. 

Our lab has chemicals in use that are toxic materials that require special awareness handling, extended direct teacher supervision, and reviewing lab rules daily. As noted above, welding always carries a risk of fire.  While students are working on one project, there may be other students completing other projects so regular room evaluation by the teacher is key.  With the welding area, it's essential to be aware of the Argon Gas storage.

Argon Gas - WHMIS Class A. Compressed gas.     
• TMJ PR1 Argon Gas MSDS.pdf                     

Surface Grinder Safety

Make sure you are wearing your safety glasses before operating the machine.

Be familiar with the machine before attempting to operate it on your own. Ask the instructor if you are unsure about what to do.

Know where the emergency off switch is located in case of an emergency and be sure you can reach it.

Before cleaning the chuck, loading parts or working around the wheel it, must be OFF.

When you first turn on the grinding wheel do not stand directly in line with it, always stand to one side. Make sure the guard is in place. The guard should cover at least half of the wheel. If supplementary guards are available position them before starting to grind.

Let the wheel run for about a minute at operating speed before starting to work. If a wheel is going to fail it usually does so within the first minute.

Do not grind on the side of the wheel unless the wheel is made for that purpose. Straight wheels are not designed for side grinding. Be sure to use the correct grade of wheel.

File off any burrs on the workpiece before it is placed on the magnetic chuck. Make sure it is as clean as possible.

Clean the magnetic chuck with a cloth and then wipe it with your hand before putting the piece down. This secures the best possible holding situation. Turn on the magnet.

Makes sure the magnet is turned on so the workpiece is secure. This means that any parts you want to grind need to be magnetic. If they are not magnetic you need to find another way to hold them (between two magnetic parts for example). Check that the part is securely fastened by trying to move it with your hand.

When finished grinding make sure the wheel has stopped before removing the workpiece(s), cleaning or making adjustments. Do not reach near or around the wheel while it is running.

Never wear a wristwatch while surface grinding. This is a general safety rule but in addition the magnetism may ruin the watch mechanisms.

Do NOT use a chuck that is not magnetizing properly.

Check that the work clears the wheel before starting the machine.

Never jam the work into the grinding wheel. This means approaching the wheel to the work in a controlled why with the table reciprocating. The first contact with the wheel and work should be very light and produce minimal sparks.

If you are using coolant, turn off the coolant a minute or so before you turn off the wheel. This prevents coolant from collecting at the bottom of the wheel and drying there while the wheel is stopped. This dried coolant will throw the wheel out of balance. 

Keep the face of the wheel evenly dressed.

Do not grind without proper ventilation. Make sure you turn on the ventilation system before starting to grind.

If you are changing a grinding wheel, there are a number of safety considerations to be aware of and implement. They are outside the scope of this project.

Milling Machine Safety

Make sure you are wearing your safety glasses before operating the machine.

Be familiar with the machine before attempting to operate it on your own. Ask the instructor if you are unsure about what to do.

Know where the emergency off switch is located in case of an emergency.

Milling cutters can be very sharp. Do not handle them with your bare hands. Use a rag to hold them to avoid getting cut.

Newly machined parts can have very sharp edges. Handle with care.

Cutting tools need to be securely fastened in the machine spindle. If the tool comes loose it usually results in damage to the tool and workpiece. This might also shatter the cutter and send particles flying at high speed, which are very hazardous to the operator or anyone in the vicinity.

Workpieces should be tightly and securely clamped to withstand the typical high cutting forces involved in metalworking. When the workpiece comes loose it often means it is damaged beyond repair and the cutting tool is also damaged. 

Use correct feeds and speeds. Excessive speeds and feeds can result in broken

When measuring the work make sure the spindle is turned off.

When swiveling the head on vertical milling machines to make angular cuts, care must be taken when loosening the clamping bolts depending on the model. Release the bolts but leave some drag on each one. When pressure is applied to swivel the head it should move with some resistance. Since it is very top heavy it might suddenly fall as it is swiveled without the bolts having some tension on them.

Do not drill or mill into the table, vice or other work holding devices.

Benchwork - Fitting and Assembly Safety

When fitting and assembling, wear safety glasses.

Before using any hand tool, inspect it to make sure it is in good repair.

Make sure the hammer head is secured to the handle. If the head is loose it must be secured.

If the handle is broken or cracked it must be replaced. Taping a cracked handle is not the solution and can be dangerous.

When using a hammer use the correct hammer and size of hammer. Use a controlled motion. Let the weight of the hammer do the work.

When using a file, make sure it has a securely attached handle. The handle should be the right size for the file. Never use a file without a handle.

Fasten the material to be filed in a vise to secure it at about elbow height. This makes it easier to file.

When filing, only apply pressure on the forward stroke. Files do not cut on the back

Never rub your fingers or hands across a surface being filed.

When using a hacksaw, check that the teeth on the blade point away.

Adjust the blade tension so the blade cannot flex or bend.

After the cut has started only apply pressure on the forward stroke.

Use steady even strokes. About 50 strokes a minute is sufficient. Too much speed will overheat the blade and cause it to shatter.

When nearing the end of the cut, slow down to control the saw as it breaks through
the material.
	_25__Detail_ins_3el0IaKts8hNS2CRei4gFA: See attached safety lists for each machine including hand tools. I would use these in Socratic lessons. I would put the information on an overhead or Powerpoint and make the class take notes. I firmly believe there is great value in making students write real notes with their own hands. The object is to cover the material this way and move to the hands-on demonstration component that follows.

Please note that these lists do not cover every possible safety situation. They are the ones I have found apply in my situation. 

Another important consideration is not to bore the students to death. I try to apply the, “just in time” approach. I aim for a short safety lesson on one machine and then after that is over, do a demo and then allow the students to work on projects for the remainder of class. This method means I need to keep students busy till all safety procedures are covered.

My strategy includes additional teacher time for those who need it, and peer-mentoring by experienced students, grouping students so their skills are complimentary, for example a student who is academically strong with a student who is practically strong. 

We use video elements to explain, for example when preparing for welding there's a Welding Safety Video, and text to speech software. There are lots of reference images available and manuals. I like to have the exact manual for the exact machine, as well as general manuals for each type of machine and general rules and guidelines for machines, so students understand a method of familiarizing themselves with other bandsaws if they are confident later in life, outside classroom supervision, with their skills.  

Conferencing, self assessment, and assessment rubrics are provided for various stages. I have a written safety test they must complete successfully. Then the second safety assessment is a one-on-one at the machine where they detail the safety requirements and satisfy me they can operate the machine safely.              

After the first written test we review it. Typically the students are getting good scores here. The object is to make sure everyone knows the material. As we start the review I put my hand on the whiteboard (chalkboard) and draw an outline of my hand. Without fail someone will start bragging about how they got 98% or whatever. I then erase the tip of my finger and draw a straight line across the finger and say that is 98% safety. They tend to get the point.    

Since the only materials needed are pieces of steel, there is limited pre-planning needed from a safety standpoint. Make sure the grinding wheel is the correct type and grade before class starts. Also, verify the magnet works.                   

This is a straightforward project but can meet many curriculum expectations. 1-2-3 blocks have been around for ages but as far as I can tell there has been no systematic effort to improve them. I see this as a suitable grade 12 project for students considering a machinist, tool and die-making or manufacturing technology career.

This project can be approached from a product improvement / development perspective. A little research will show there are lots of possible improvements. This project also involves advanced measuring, proper grinding wheel selection, heat treating / metallurgy and other skills. The final grinding must be quite precise, square and parallel with flat surfaces. Students (or you) will need to find a heat-treating source and since most schools don’t have a surface grinder, they will need to partner with a local college or business. Since this can be a student driven project the following are just guidelines.

Cut the raw material. The material needs to be able to be hardened. Potential choices are 1045 steel or A2 tool steel but many other steels are also suitable choices. The final size is 1” x 2” x 3” so cut enough material to allow finishing.

Mill the project to 1.020” by 2.020” by 3.020” and pay attention to squareness, parallelism and flatness. Just break corners with a file.

Drill an 11-hole pattern with a .532” diameter drill as shown in picture. This is my preferred hole pattern. Other options are available. The 2 tapped holes can be 3/8 -16 NC thru. Chamfer the holes, remembering there will be .020 ground off at the end of the process. The finished chamfer should be .060” or slightly more. Remember to thoroughly deburr the interior before heat-treating. A die-grinder is helpful to deburr the interior of the blocks.

Heat treat to about 60 Rc. Once it is heat-treated, no more shaping or rework is possible other then grinding.

Grind to finish size. This should be done in pairs so the each piece is identical to its mate. Pay attention that the blocks are square and parallel. A good angle plate is helpful here. I recommend that they leave .003” on each surface unless you have access to a quality surface grinder. When they start working they will probably have access to a better quality grinder and can finish the project then. Run a honing stone over the corners to make sure there are no sharp edges. Do this carefully so the edges are even and visually the same.
	_24__The_Ontari_5ycuFqdZmKWwtBuXXRTCTA: Design Engineer- NOC 2132
Mechanical Draftsperson- NOC 2253
Welder- NOC 7265
Metal Fabricator- NOC 7263
Labourer- NOC 9612

The Ontario Skills Passport (OSP) provides clear descriptions of Essential Skills and work habits and includes videos and tasks that show how people use these skills in everyday life and on-the-job. Learners can use the OSP tools and resources to assess, build, document and track their skills and transfer them to further education, training, the workplace and everyday life. 

From the Ministry of Labour Website:
http://www.skills.edu.gov.on.ca/OSP2Web/EDU/Welcome.xhtml

Here's an example of one of these in detail. I'd highly suggest a career exploration activity utilizing this site as it has videos, skills tests, etc. If working with the coop department I'd suggest students do some of the skills test queries and see where their skills lay. 

2233a   Industrial Engineering Technicians
The NOC group to which it relates is "Industrial Engineering and Manufacturing Technologists and Technicians". Industrial engineering and manufacturing technologists and technicians may work independently or provide technical support and services in the development of production methods, facilities and systems, and the planning, estimating, measuring and scheduling of work. They are employed by manufacturing and insurance companies, government departments and in other industries. The most important Essential Skills for this occupation are: Data Analysis, Measurement and Calculation, Money Math, Numerical Estimation, Scheduling or Budgeting and Accounting, Working with Others, Writing.
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	_18__Emergency__ULs2h75Ntkfthb*cZj6yZg: Fire is an important concern if there is welding. Students need to know where the exits are and the procedure to follow if there is a fire. You as a teacher need to be aware of the fire extinguishers location and other emergency equipment and how to use them. 

Start of term instruction includes fire exits, power kill button, eye wash and first aid kit locations and emergency procedures such as lockdown. There are regular fire drills and lock down drills. Students are encouraged to remain calm and quickly walk toward the designated fire exit during fire drills.  For lockdown procedures they proceed with the teacher to an interior room in the technology area where the door is locked.

A tour, demonstration and explanation of the various safety features is something I would do the first week. We practice doing an emergency drill and designate a common meeting area on a class by class basis. Since the school might not do a fire drill, safety drill or lock-down till a few weeks into the course it is a good idea to do your own.  

Students create a sketch of the Manufacturing Lab indicating the location of fire exits and fire extinguishers. Fire exit locations are posted on the walls of the area. Fire routes are posted in the hall of the school, regular fire drills throughout the year. 

First aid station and eye wash station have large signs indicating their location. It is a good idea to familiarize students with the location of these items. You need to check these items on your own and make sure everything is in order. These items are also included as part of the students assignment to sketch a floor plan of the Manufacturing Lab. Electrical shut-off switches are also included on the floor plan.

In Peel they are so large they are impossible to miss. With anything in education however, they must be explained to students as they might not be familiar with emergency off switches. You cannot assume anything. As an example, I have had a student pushing a workpiece against a stopped bandsaw blade and then wonder why it wasn’t cutting. 

The guarding on the machine tools will depend on the machine. This must be considered on a case by case basis. The MIG welder must have all cover panels in place so no electrical parts are exposed.             

The AED (Automatic External Defibrillator) is located by the gym. 

For directions for emergency assistance arriving at school our main office contacts 911 and takes the lead. 

Plans for special needs students are discussed with program support and the assigned EA.  The use of the “buddy system” and international symbols have generated favourable results. Our school and board approved fire plan that includes details on who needs special assistance (e.g. location and type of assistance needed). 


	_17__Company_s__ATiQuaKVmOdj-cP6yymung: If there are other adults in various capacities coming to your classroom it is helpful if they can come to the first general safety lesson. They will need to wear safety glasses if they are in the shop area and follow all safety rules.

Educational Assistants work through the start of year safety instruction with the students. They are expected to wear safety shoes, safety glasses and protective clothing when working with students in the Manufacturing Lab.

A word to administration that you would like a “heads up” that visitors are coming is helpful. Safety glasses are a must if there are guests visiting the shop while the machines are running. Visitors are instructed that they need to wear appropriate footwear and safety glasses.
	Proper_Procedur_uOkgL338F5jTwzH6txsQ9A: Combustible wipes are disposed of in steel rag containers emptied nightly. Waste oil and lubricants were collected and disposed of through the auto shop in my situation. Your school has a procedure for this. Department heads can help to establish your local procedures at your individual school.     
	_15__Explain_an_geSw0MhiYzNjbmWinRmCnQ: Recognizing multiple intelligences and challenging gifted students I get differently-abled students to teach some of the safety component either doing the theoretical lesson in the classroom and / or doing the individual safety demos. It depends on the student and their ability. My thinking is that getting them to teach helps them learn the material better and is more of a challenge for them.              

In Peel I would often be fortunate enough to have a bilingual student that would translate for me when it came to ESL students. This could often be a slow process and I would have to do a lot of 
checking to see that the ESL student was understanding.  

ESL students are partnered with other students who are proficient in English. Graphics, pictures and multimedia instruction is used where ever possible. An EA may be assigned to an ESL or special needs students.

Special needs students, in my experience, needed more time. I typically let them have more time to learn the material, get it done and hand it in. This has been a sufficient strategy. 

I used both the above ideas in my classroom. Since safety can’t be compromised, a simpler project might need to be given to an ESL or Special Needs student. This project might not be suitable for all students.  

Instructional strategies for safety include: role playing, demonstrations, written instructions, media resources, direct teacher supervision and correction. Students have the option of demonstrating their safety knowledge in written, oral or practical forms.

Students on an IEP may be placed in smaller classes and assigned an EA. They have access to additional supports like text reading software. IEP students should be encouraged to advocate for themselves and provide feedback about whether or not their needs are being met. The teacher must always be aware of the special needs of a student on an IEP and be prepared to provide accommodations in program delivery and assessment.
	_14__Detail_saf_qmdRAFVWDwYZtl1nVJodNQ: We have a steel vented fire cabinet, organized tool cabinets to help with inventory and maintenance, and many areas labelled around the room. We are aware of combustibles and spark dangers from used materials. 

Metal stock is sorted by type (configuration, wall thickness, material type) and is stored in a vertical rack which is secured to the wall.  The racked material is secured by chain. Sheet stock is acquired on a as needed basis.  There is no long term storage.

Metal off-cuts are collected in a scrap bin that is emptied by local metal scrap dealers.
	General_Houseke_ruyME3BzPZyQm96s7q1l2Q: Give students a lesson on clean up. In my Peel Board, most male students didn’t know how to use a vacuum cleaner or how to clean in general. There must be a cleanup built into the schedule at the end of each period. Students need to be taught how to cleanup and do it safely in a metal-working environment. For example, metal chips are sharp so I instruct students 'don’t touch them with your hands'. I don’t have a resource sheet for this. I do it by a demonstration. If teachers are unsure of this, prepare a worksheet.

The last 10-15 minutes of the class are set aside for clean up depending on the stage of the project. Everyone helps till everything is cleaned up. This takes some effort as some students don’t like to clean. Do not clean machine tools with compressed air. Use a brush and dust pan. Work from the top down - my students had to be taught this. Finally provide a rag to wipe off dirt, particularly on the sliding surfaces. 

When sharing classrooms with other teachers, leave the classroom clean when you are finished. 
I try to leave it just a little bit cleaner when I use the room. It takes real cooperation and communication to share rooms. In Peel most rooms are used back to back all the time every period, every semester.               

Shop organization and cleanliness is of utmost importance. Students must be encouraged to work in a disciplined, organized manner. Students must be made aware of the potential for serious injury if safety procedures are not followed. Tools are returned to correct spot in cupboards, machines cleaned off, floors swept, hoses and cords rolled up and hung up, computer screens wiped, project materials put away or labeled with students class and name. Organized clean-up happens at the end of the period. One student acts as clean up supervisor, assigns tasks from a pre-determined list. Another student inspects that the tasks are done and reports back to the supervisor.
	_12__Describe_y_1fW3hG77yMfqXrkHMtGm7g: Students must hand in a signed form that covers the general safety rules. This document will vary depending on the shop and equipment. I have included a sample. They also do a written test. I've included one for the milling machine. Finally they have to demonstrate to me they can operate the machine safely.

Students need to complete a group safety demo and then an individual demo for each machine.              

Formative and summative assessments are used for all projects. Students have written instructions that indicate they are not to proceed past certain points until their work is inspected by the instructor.  The instructor inspects the work and asks the student questions to assess their knowledge and readiness to proceed to the next step. All assessment information is recorded but only summative assessments count toward the student’s evaluation.
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	_35__Usually_de_lKEImXvum6fgcYFEqwiEMQ: I have a basic process I go through to insure safety. General safety rules come as a lesson very early in the semester. Following this lesson they have a sheet outlining these rules that they have to sign as an acknowledgement that they know and understand them. I collect these sheets and file them. They have to sign and return this before they can work in the shop or use any machines. They need to do safety passport very early also. Then I give them a written test to check for understanding. 

Before they use a machine there is a group safety lesson for that machine. Followed by a group demonstration on safety and then each student is given an individual safety lesson by me or a very capable student that I know is competent. This process takes some time and effort but I am very safety conscious. When students are first working on machines, I watch to make sure they are doing it safely. As my confidence in their ability increases I monitor other issues. 

In the classroom I am always alert to safety concerns. One has to listen and watch. Safety is the highest priority. If students violate safety protocol they get to sit and do book work.                
Since I have many years experience I can provide detail on each item below and compelling examples.    

1 Safety is everyone's responsibility.
2 Pay attention to the task at hand while monitoring the area around you.
3 Wear the correct PPE.
4 Eye protection must be worn.
5 Tie back long hair.
6 Do not wear rings, jewelry or loose clothing.
7 Wear closed-toe shoes and long pants.
8 Keep fingers, rags, etc. away from moving parts of the machine.
9 Be neat and tidy.
10 Do not attempt of adjust or service a machine while it is running.
11 Clean up spills.
12 Don’t use a piece of equipment till you are familiar with it’s operation.
13 No horseplay.
14 Use correct lifting techniques.
15 Compressed air is hazardous. Never direct it towards another person.

I cannot emphasize eye protection enough, although it is included on all safety lists. I do not permit wearing gloves when operating machine tools, although this is a commonly-mentioned safety rule. Some students want to wear gloves to keep their hands clean. For manufacturing tasks, I feel the risk is greater with gloves, rather than without.      

	_9__Many_teache_1_R5er9ZmOz3Qc14btyVNx8g: Yes
	_9__Many_teache_0_R5er9ZmOz3Qc14btyVNx8g: Yes
	_8__Coming_from_UtcXHdYfxFkCKifThSLHvQ: All teachers are encouraged to be WHMIS and CPR/First Aid certified and to participate in school and board safety initiatives (e.g. the creation of our board safety and maintenance manual was based upon teacher participation.) Another consideration are the students themselves.  

If you are a brand new tech teacher with many years experience in industry, be aware that students don’t behave in the same way as experienced industrial workers, especially regarding safety. For example, while explaining an idea about a lathe project, you might point to the stopped piece with your finger. Be aware that the student might suddenly turn on the machine with no warning and for no reason. Depending on the situation you might be putting your fingers at risk. Keep that idea firmly in mind. Remember they are not industry trained and may do unexpected things for example pick up hot materials, reach for spinning cutter blades, etc.               

I spent 25 years as a machinist and machine shop supervisor. I then taught manufacturing technology (and other courses) for Peel District School Board for 5 years.   

In terms of certification and experience, I recommend the teacher have many years of industry experience as a Certificate of Qualification manufacturing professional. Students in our classrooms often benefit from teachers with an understanding of special education and ESL. In my personal case I bring other areas of education that augment my classroom strategies, curriculum writing, department leadership and safety evaluation.           

	_7__There_may_a_qatsRWXTes6JdGtLulpOaw: In general as the subject teacher I ensure daily clean-up and conduct inspection procedures. As well we have our OSSTF School Health and Safety Committee Inspections. My current contact is Chris Arcand.

All projects are carried out after consultation with the department head.

The school board is responsible for annual inspections.  Instructors are responsible for the day to day inspection (visual only). Facilities / maintenance conducts annual safety inspections and provides annual training in general safety, machine guarding, and lock out procedures.                                      

	_6__There_is_a__PCIdYWsaTFIbzuiMKIuanA: Overall Expectations
B3. demonstrate the safe and appropriate use of tools and equipment in the manufacture of a product or the development of a production process;
D1. demonstrate an understanding of and compliance with the health and safety legislation, standards,and practices that are essential to the safe operation of a manufacturing facility

Specific Expectations
B3.3 demonstrate the safe and proper use of appropriate hand tools, machine tools, and
equipment (e.g., files, wrenches, hack saws, electric drills, engine lathe, milling machine,
planer, jointer, drill press, welder) during a manufacturing process or in the assembly
or fabrication of a product;
D1.1 identify and explain the importance of the specific components of legislation and standards
related to workplace safety in the manufacturing industry (e.g., Occupational Health and Safety
Act [OHSA],Workplace Hazardous Materials Information System [WHMIS]) and the specific
responsibilities of the relevant oversight/regulatory organizations (e.g.,Workplace Safety and
Insurance Board [WSIB], Industrial Accident Prevention Association [IAPA]
D1.2 demonstrate good housekeeping practices in the work environment (e.g., cleaning up spills and leaks, keeping areas clean and clear of obstructions, properly organizing tools and equipment);
D1.3 handle materials safely and appropriately in compliance with the information included
in the Material Safety Data Sheets (MSDS) from the Workplace Hazardous Materials Information
System (WHMIS);
D1.4 demonstrate an understanding of procedures to ensure safe and productive work practices in the manufacturing workplace (e.g., perform safety inspections and audits that include ergonomic considerations related to workshop layout and set-up, material handling, ease of movement, lighting, workstation set-up);
D1.5 demonstrate the safe use of tools and equipment in compliance with safety manuals,
instructions, and institutional requirements; 
D1.6 use proper ventilation and/or filtration systems to control air quality (e.g., to minimize
the effects of welding fumes, plastic off-gassing, cutting-fluid misting, heat treating of metal);
D1.7 use protective clothing and equipment as required to ensure their own and others’ safety
in the work environment 
	_5__Generally_d_b4yZG5gCRHdFe9r9hb9sYw: My manufacturing lab includes areas with:

• Hand tools of various types found in a standard manufacturing classroom
• Band saw
• Lathe
• Milling machine
• MIG Welder - Ventilation required when welding.                
• Surface Grinder

Storage:
Raw materials are stored in a vertical rack and secured by chains. Finishes are stored in a lockable, vented, flammable cabinet inside the finishing room.  Hardware is stored in separate containers located inside a lockable cabinet.  The cabinet is located inside the tool storage room.
	_4__Provide_lea_xcaP8un7r2sTnzVEONZEnw: This project is ideal for a TMJ4M1 course.

Heat treated, precision ground, steel blocks, 1” by 2” by 3” with drilled and tapped holes.  See attached photos. Students learn safety, design improvement, problem-solving, manufacturing, heat treating / metallurgy, quality control. The design element of this project will vary depending on what the student sees as the most desirable option. 

On average it takes 15 classes based on a manufacturing facility with more then one milling machine. However, the time will vary a great deal depending on the situation. If you don’t have a surface grinder you will need to partner with a college or create another suitable partnership. That will require some creative thinking. My classes varied from 12 to 20 students. I had very limited resources. If you have a fully-equipped manufacturing facility the project will go much more quickly. It needs hand tools of various types found in a standard manufacturing room, a milling machine, and surface grinder.     

From a manufacturing standpoint if I only had one machine of each, I would need more time then the 15 classes listed above. This project might run a bit longer then anticipated anyway. 

Photos are available. 

When looking at the attachments I suggest looking at the 1-2-3 Blocks project summary and pictures first. This gives you an idea of the project. The next document to read is General Shop Safety Rules and the Safety Acknowledgement. After that, the specific safety attachments come in the order that I tend to follow as I go through the project: Bandsaw, Milling Machine, Lathe, and Benchwork. The photos and doc files are my work. The MSDS for Argon I pulled from the Internet.

Resources Included:
TMJ_PR2_1-2-3_Block_Project_Teacher_Summary.pdf
TMJ_PR2_1-2-3_Blocks_Exemplar_Views.pdf
TMJ_PR2_APPENDIX_A_Materials_Resources_List.pdf
TMJ_PR2_Benchwork_Fitting_And_Assembly_Safety.pdf
TMJ_PR2_Classroom_Wall_Safety_Poster_In_Case_Of_Emergency.pdf
TMJ_PR2_Milling_Machine_Safety.pdf
TMJ_PR2_OCTE_SAFEdoc_FAB_July_2003.pdf
TMJ_PR2_Student_Safety_Acknowledgment_Form.pdf
TMJ_PR2_Surface_Grinder_Safety.pdf
TMJ_PR2_TDSB_Manufacturing_Safety.pdf
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