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Modelling Hand Tools
Safety Lesson
	Writer:
	Sergio Borghesi

	Doc version 

(version Y/M/D date i.e.150630):
	150830


	Specific Tool or Process:
	Modelling Hand Tools

	Main Applicable Course:
	TDJ 2O, TDJ 3O/4O, TDJ 3M/4M Technological Design

	Additional Applicable Courses:
	TIJ1O Exploring Technology, TGJ Communications Technology, TEJ Computer Technology, TMJ Manufacturing Technology

TDJ, TGJ, TEJ, TMJ Emphasis Courses


Safety Instruction Type (check all that apply)

	Whole class demo
	· 
	Demo at course start
	

	Small group demo
	· 
	Just in Time (JIT) demo
	· 

	Individual demo
	· 
	Assessment Review
	

	Student presentation
	
	Assessment demo
	· 

	Students repeat demo
	· 
	Other
	



Assessment Procedure 
	· regular student/teacher conferencing

· safety passport certification

· safety checklist (used during student demonstration)

· summative tests to include safety components



Associated Documents:
	Appendices to this lesson
	Appendix A: Daily Plans
Appendix B: Safety Passport PowerPoint Presentation

Appendix C: Safety Passport Rating

Appendix D: Safety Passport Card/Sheet
Appendix E: Glue Gun Safety Data Sheet
Appendix F: Student Demonstration Checklist

	OCTE SafeDOC
	Technological Design

http://octelab.com/content/safedoc-design


	OCTE SafetyNet
	Technological Design 

http://octelab.com/filter/%2A?field_lesson_subject_tid%5B%5D=28


	Other Ministry
	Curriculum documents - http://www.edu.gov.on.ca/eng/curriculum/secondary/teched910curr09.pdf


	Other Reference Docs
	Live Safe! Work Smart! Grade 9/10 and Grade 11/12 

http://www.livesafeworksmart.net
Ontario School Boards Insurance Exchange

http://www.osbie.on.ca 

Workplace Safety and Insurance Board

http://www.wsib.on.ca
Ontario Ministry of Labour

Web address: http://www.labour.gov.on.ca/english/



Hazard Table 
	Standard Tool Hazards
	
	Biological Hazards
	

	Sharp objects, cuts
	X
	Food contamination
	

	Knives/sharp tool procedures
	X
	Food temperature handling 
	

	Set up adjustments, lock procedures
	
	Sharps/cutting tools handling
	X

	Machine guarding
	
	Exposure to sunlight/ultraviolet light
	

	High speed moving elements
	
	Exposure to blood products
	

	Pinch points
	 X
	Exposure to mold, mildew
	

	Sharp noise
	
	Temperature extremes
	

	Constant noise
	
	Insect bites/plant/animal hazards
	

	Drop hazards
	X
	Emergency contamination proc.
	

	Kickback hazards
	
	
	

	Heavy material hazards
	
	Chemical Hazards
	

	Use of recycled products/materials
	
	WHMIS identification
	

	Dust/debris hazards
	
	Exposure to dangerous gases/fumes
	

	Spill hazards
	
	Exposure to dangerous liquids
	

	Emergency stop procedures
	
	Exposure to solvents
	

	
	
	Exposure to pesticides/herbicides
	

	
	
	Glassware handling
	

	
	
	Emergency chemical procedures
	

	Fire/Burn Hazards
	
	
	

	Flammable material hazards
	
	Electrical hazards
	

	Hot processes
	
	Electrical shock
	

	Sparks 
	
	Electrical sparks
	

	Explosion hazards
	
	Electrical burns
	

	Noxious gases/fumes
	
	Short circuits
	

	Emergency fire procedures
	
	Wire/cord/cable inspection
	

	
	
	Electrical connection inspection
	

	
	
	Power cables/bars handling
	

	Ergonomic hazards
	
	Emergency power shutoff procedures
	

	Heavy lifting
	
	
	

	Awkward lifting
	
	Site hazards
	

	Heavy or extreme force
	
	Confined spaces
	

	Constant heavy force
	
	Working from heights
	

	Vibration
	
	Slip/trip/fall hazards
	

	Posture, body placement
	X
	Hazardous location of others
	

	Repetitive stress injuries
	
	
	

	Working with helpers
	
	
	

	Emergency injury procedures
	
	
	

	Safe disposal  and Cleanup
	
	Other hazards (specify)
	

	Material scrap disposal
	
	
	

	Chemical disposal
	
	
	

	Biological materials disposal
	
	
	

	Tool cleanup procedures
	X
	
	


Personal Protective Equipment
	PPE
	Required
	Suggested
	Details

	Eye, Face, Head Protection
	
	
	

	Safety glasses
	X
	
	

	Face shields
	
	
	

	Welding helmets/goggles
	
	
	

	Hard hats
	
	
	

	
	
	
	

	Hearing Protection
	
	
	

	Ear plugs
	
	
	

	Ear muffs
	
	
	

	
	
	
	

	Hand protection
	
	
	

	Work gloves
	
	X
	cut resistant gloves

	Disposal gloves
	
	
	

	Chemical resistant gloves
	
	
	

	Knife shields
	
	
	

	
	
	
	

	Respiration Protection
	
	
	

	Dust masks
	X
	
	

	Surgical masks
	
	
	

	Respirator (describe type)
	
	
	

	
	
	
	

	Body Protection
	
	
	

	Foot protection
	
	
	

	Arm shields
	
	
	

	Leg shields
	
	
	

	Bibs
	
	
	

	Coveralls
	
	
	

	Welding jackets
	
	
	

	Hot/Cold temperature protection
	
	
	

	
	
	
	

	Fall Arrest
	
	
	

	Fire protection
	
	
	


Lesson Preparation Procedures
See Appendix A-Daily Plans for detailed planning notes and strategies
Modeling tools include such items as a variety of knives (X-Acto, box-cutter, etc.), scissors, metal shears, measuring tools, pliers, wire cutters, mat board, sanding devices, brushes and clamping devices.
Planning Notes

1. check all IEPs to flag any students with special needs
2. prepare a safety folder for each student…..folders will contain individual safety notebooks, passport, and passport rating sheets/cards

3. photocopy handouts for class distribution

4. handouts may include an overview on the craft of physical models and a research activity handout with details that focus on  modelling tools 

5. check all web sites and slide show presentations

6. prepare all tools and materials for the demonstration

7. ensure that the work space is clean and clear


Teacher Notes/Tips

· Be sure to make appropriate accommodations/modifications in accordance to IEPs
· The introductory lesson on modelling tools can be as extensive as deemed suitable for the project
· Use as many visual aids as possible…..i.e., slide show presentation, videos, samples, etc.
· Be sure that the practice exercise(s) are relevant 
· The activity recommended is optional and may depend on time constraints and grade level
· Be sure that the practice exercise(s) are relevant 



Step by Step: Performing the Lesson

See Appendix A-Daily Plans for detailed planning notes and strategies
DAY 1: Instructional Strategies

1. 
2. introduce lesson on modelling tools...discuss types- handsaws, measuring tools, knives, scissors, shears, etc.
3. show students all the tools they will have at their disposal

4. have students pair up and do some research on the craft of modelling with a focus on tools used past and present

5. include some discussion on physical vs digital modelling
DAY 2: Instructional Strategies

1. 
2. have students practice using the tools through small support activities
3. assess each student using the Safety Demonstration Checklist (Appendix F)

4. support activities can be assessed as part of the safety passport certification and as a lightly weighed summative mark on quality of work

DAY 3: Instructional Strategies

1. 
2. have students begin their final modelling projects


Emergencies



Emergencies (cont’d)

NOTE:  THAT THE EMERGENCY PROCEDURE BELOW IS SCHOOL SPECIFIC AND IS MEANT AS A SAMPLE ONLY. MAKE THE NECESSARY CHANGES TO SUIT YOUR SCHOOL.


First Aid Response

Before allowing students to perform any procedure, ensure students understand potential hazards and their mitigation.

Students must be trained to be aware of potential hazards, how to deal with emergencies, locations of safety equipment such as fire extinguishers, first aid kits and safety exits. Teachers must ensure safety equipment is up to date and ready. 

Any injury, no matter how seemingly insignificant, must be reported to the instructor. Instructors must make reports as per Board and OSBIE requirements. 

Fire

1. Warn instructor & other students. Stop machine operation and hit shop E-stop as applicable. Instructor must direct students away from the danger and toward fire exit, ensuring fire alarm is activated, and use fire extinguisher if warranted.

2. Burns must be treated right away, with water or preferably burn cream. Cover wound and bring student to administration. 

3. Any injury must be reported as per Board and OSBIE requirements.
Cuts/Scratches/Slicing
1. Student must stop operation, tell students close by to watch over equipment, tell instructor, then proceed to wash out the cut/scrape. Disinfectant and bandages should be brought in from the first aid kit and cut dressed. 

2. Inspect and assess the reason for the cut and inspect the tools and work pieces involved. Clean any blood, skin in the area with disinfectant. Instructors must approve of continuing operation and warn all students about the incident and instruct how to avoid future events.

3. Any injuries must be reported as per Board and OSBIE requirements.
Burns

1. Burns must be treated right away, with water or preferably burn cream. Cover wound and if warranted, bring student to administration. 
2. Inspect and assess the reason for the burn, inspect the tools and work pieces involved. Instructors must approve of continuing operation and warn all students about the incident and instruct how to avoid future events.

3. Any injury must be reported as per Board and OSBIE requirements.
Electrical Shock

1. Students must be trained to notice signs of electrical shock. Person undergoing shock must not be touched until power removed remotely. 
2. Clear the area; shut off power at fuse panel or e-stop. Unplug equipment only when power is off.

3. Get someone to notify administration immediately.

4. If shock is severe or prolonged:

a. Begin CPR if the person shows no signs of circulation, such as breathing, coughing or movement.

b. Keep person warm.

5. Cover any burned areas with a sterile gauze bandage.
6. Leave scene as is for inspectors. 

7. Any injury must be reported as per Board and OSBIE requirements.
Cleanup Procedures

A well-organized and properly cleaned shop is the responsibility of every student in the class. The teacher should act only in a supervisory position once the students are oriented to the cleanup procedures. The cleaning procedure should follow a systematic approach that includes the following:
· Be sure to remove any clutter around work area, especially those that may create a tripping hazards
· Have a proper storage location for your tools to protect them from loss or damage.  After use, clean and return them to their proper place. 

· Store tools and materials vertically, with the points and heavy end down.

· When disposing of used blades, do not just throw them in the bin where they may cause injury. Keep old blades together in a sturdy box and throw away the box when it is full. At the very least wrap masking tape around the blade and seal it in scrap cardboard.
· Be sure that all saws and knife blades are sheathed. 
· Use blade holders to keep replacement blades. This will make it easier to store as well as having them readily available.

Assessing Safety Knowledge

As part of the assessment strategy used to ensure students have the knowledge and skill to safely use various modeling tools, a Safety Passport certification process is followed. The following describes the process:

The general process is as follows:
1. LESSON: The teacher introduces a new piece of equipment (e.g. glue gun). This lesson may include types, applications, considerations, and most importantly, the safe operations of the tool. The student records the date of the safety lesson on their safety passport. This is to be initialed by the teacher. Students to take notes throughout the lesson summarizing important points. Student absences are noted; makeup opportunities will be provided. Students to take notes throughout the lesson summarizing important points. 

2. TEACHER DEMONSTRATION: The teacher demonstrates techniques for the safe operation of the equipment/tool and the use of personal protective equipment. After the demonstration, students write a reflection in their notebooks. The teacher also carefully takes notes of any absences providing makeup opportunities as necessary. The student records the date of the safety lesson on their safety passport. This is to be initialed by the teacher.

3. STUDENT DEMONSTRATION: The student demonstrates techniques for the safe operation of the tool through a series of support activities. The student records the date of the demonstration lesson on their safety passport. This is to be initialed by the teacher. 
4. ASSESSMENT: Each student should complete a written or oral test/checklist on the safe operation of the tool, outlining all safety features that must be observed. The individual assessments are designed to complement any general facility safety rules. Upon satisfactory completion of the assessment, the student dates the “assessment” column and teacher initials this as complete. IMPORTANT NOTE: A copy of the assessment should be kept by the teacher.
5. Once the student has completed #1, 2, 3, and 4, the teacher completes the student safety passport rating card/sheet. This will determine what level of permission the student has.











Video QR code 


(to be inserted)


























SAFETY NOTE: 


be sure that all safety posters and safety tips are posted strategically around classroom (e.g., emergency posters).


be sure WHMIS binder and any other safety resources (guides, manuals, manufacturer’s instructions, etc.)  resources are readily available and up to date


ensure that all students are at an appropriate safety passport certification level to begin project





SAFETY NOTE: 


Keep in mind that the practice exercises are support activities only and should not take up too much time. These exercises are intended for safety certification and practice prior to the culminating activity which, in this case, will be model making.








SAFETY TIP: 


With budgets being tight, a more diligent approach to quality vs price point is required when purchasing modelling hand tools. It is important to consider that a better quality tools will last longer and provide a safer work environment. Remember that tools are being used in an educational environment, not a home hobby shop. It is recommended that you purchase hand tools specifically made for modelling or tools that you trust can do the job safely.








SAFETY TEACHABLE: 


introduce lesson on “Safety Passports” using slide show presentation ( Appendix B) and safety passport certification documents (Appendix C, D) 


be sure to describe process in terms of model making








SAFETY TEACHABLE: 


review lesson on safety passports and modelling tools


distribute modelling tools safety data sheet (Appendix E) and the safety passport certification documents (Appendix C, D) and introduce lesson on the safe use of modelling hand tools


show OCTE modelling tools safety video


demonstrate the safe use of the modelling tools











SAFETY TEACHABLE: 


review glue gun safety data sheet


ensure that all students are at an appropriate safety passport certification level to begin project


complete all student demonstration checklist








SAFETY NOTE: 


ensure that all students are at an appropriate safety passport certification level to begin project.











HOW TO TREAT A CUT 


If the wound is bleeding severely, follow school emergency protocol.


Minor cuts and puncture wounds can be treated at school following the steps below.





FOR MINOR CUTS


Wash your hands with soap or antibacterial cleanser to prevent infection.


Then, wash the cut thoroughly with mild soap and water.


Use direct pressure to stop the bleeding.


Apply antibacterial ointment and a clean bandage that will not stick to the wound.





FOR MINOR PUNCTURES


Wash your hands with soap or antibacterial cleanser to prevent infection.


Rinse the puncture for a few minutes under running water. Then wash with soap.


Look (but do not poke around) for objects inside the wound. If found, do not remove it. Notify your instructor for assistance. 


Apply antibacterial ointment and a clean bandage that will not stick to the wound.





DO NOT


Do NOT assume that a minor wound is clean because you can't see dirt or debris inside. Always wash it.


Do NOT try to clean a major wound, especially after the bleeding is under control.


Do NOT remove a long or deeply stuck object. Notify your instructor.


Do NOT push or pick debris from a wound. Notify your instructor.








TECH ROOM 229


IN CASE OF EMERGENCY


TAKE LEADERSHIP AND STAY CALM








ASSIGN 1 PERSON TO CALL THE OFFICE TO ALERT THEM OF AN EMERGENCY – IF REQUIRED, ASK THEM TO CALL 911, AND DEFINE THE PROBLEM (SUCH AS WOUND, STROKE, SEIZURE, CHOKING, ALLERGIC REACTION) GIVE THE OFFICE A CELLPHONE NUMBER ACTIVE IN THE ROOM. 





ASK THE OFFICE TO CALL IN THE EMERGENCY RESPONSE TEAM. IF AN EPI-PEN IS REQUIRED, NOTIFY THE OFFICE TO SEND IT.





A BASIC FIRST AID KIT IS IN THE ROOM 226 WITH PLASTIC GLOVES BY THE DOOR.





CONFIRM THAT 911 HAS BEEN CALLED AND WHETHER THEY NEED MORE INFORMATION. ADVISE THAT WE ARE ON THE SECOND FLOOR AND AN ELEVATOR IS AVAILABLE.








ASSIGN 1 PERSON IF REQUIRED TO ASSESS FOR AIRWAY AND BREATHING, THEN PULSE, THEN IF REQUIRED, CPR.





ASSIGN 1 PERSON TO GET ANOTHER TEACHER OR STAFF MEMBER TO HELP SUPERVISE THE ROOM. 





ASSIGN 1 PERSON TO REMOVE ALL ADDITIONAL STUDENTS AND PEOPLE OUT OF THE ROOM IF SAFE TO DO SO. CONSIDER IF TRANSLATION IS REQUIRED FOR THE PERSON IN NEED. DETERMINE IF ELECTRICAL POWER SHOULD BE SHUT DOWN IN THE ROOM FOR SAFETY.





SAFELY FOLLOW ANY ADDITIONAL INSTRUCTIONS OF EMERGENCY RESPONDERS.





CLEAN UP TEACHER SAFETY TIP: 


It is important that students put tools away and identify broken tools for repair. This ensures that when the next class starts everything in place and ready to use.  All students should work together in maintaining the shop learning teamwork and cooperation. Assign responsibilities to students and rotate those responsibilities among all students. Students learn the layout of the shop faster when required to restore the shop to its original order on a daily basis.  Tools can regularly be checked for damage if they are returned to their assigned storage point after each use.  This also reduces safety related incidences. Properly stored projects will not interfere with the safety of other shop users nor will they hinder the accessibility of other projects.  





The following are recommended shop requirements for an efficient cleaning and storage system:





A tool board should be large enough to handle all of the hand tools used in the shop.  A vertical board is recommended so all of the tools are visible at once and easily accessible.





The tool board or storage cabinet should have closing doors that can be locked for security. 





The tools should be fitted so that each can hang individually when not in use.  A system should be setup to store similar tools in the same sections to facilitate inventory checks.





Ideally, each tool is outlined, or silhouetted, so that each tool can be returned quickly to the correct spot.  Missing tools are easily detected using this method.





The teacher or appointed students check to make sure all of the tools and equipment has been returned to their appropriate places. All cleanup jobs are checked for completeness.  No one leaves the shop until all jobs are done.





The tool cabinet and the material area are locked if a lock system is available. 





Assignment sheets should be developed so that each student has an individual responsibility in the cleanup procedure each day. Work teams can be developed in which each group is responsible for a portion of the duties.








SAFETY NOTE: 


The safety passport certification process above is a generic process for all tools and equipment. Steps 3 and 4 can be completed together for the glue gun where the teacher assesses (using the checklist assessment tool-Appendix F) the student through the student’s demonstration. 
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This resource was produced� by the Ontario Council for Technological Education (OCTE)� It may be used in its entirety, in part, or adapted
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