SafetyNET Lesson Plan

SafetyNET STEP 1: Tell Us About You

First Name

[Kevin |

Last Name

[Broadhurst |

E-mail Address

[kevin_broadhurst@wrdsb.on.ca |

Ontario School Board

|Waterloo Regional District School Board |

School
Sir John A. Macdonald |

Community

[] Urban
[0] Suburban
[] Rural

Number of Students

22 students

Student Work is Completed

[Individually

[C] Give me credit for this lesson on the site.

[C] 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.

[Scale Electric Car

2. Choose the length that best describes your lesson.

[] Full semester
[O] Multiple weeks
[] One week

[] One period

3. Choose the Ontario course code.

[T1J - Exploring Technologies |

4. Provide learning goals of the activity.

T1J students design and create a scale model electric car that travels the length of a hallway in a
straight line. Project is appropriate for grades 9 and 10, to be completed over 15-20 70 minute
periods. Project scope — This is a suburban school with a class size of approximately 20. |
believe it would work in a larger class or in a rural setting also.

There are some specific safety issues with this project so experience with making circuit boards
safely in a classroom (generally now done by the teacher because of risk with chemicals and UV
light exposure) is essential. Students can complete 'design’ points, however, likely legally in most
boards, it's preferred that the teacher handles the chemicals for circuit board creation. You will
need to investigate what other teachers in your board are doing for electronics projects like these.

I've provided options for both a wood body and a vacu-formed body creation depending on the
resources you have access to.

This project is an excellent starting point for Grade nine students as it does not require any of the
larae stationarv machines Once the desian nrocess is comnlete the stiidents can heqin




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

Standard construction shop tools and supplies: 2 band saws, 2 table saws, jointer, planer, 2 drill
presses, scroll saws, stationary edge belt sander, cordless drills, standard hand tools. Our
school layout also allows for access to machine shop and a second floor electronics room and
computer lab via a stairwell inside the shop area.

General tips: Shop layout and storage areas are critical to shop safety. Take the time to look
around at what has always been and reconsider what you would change to flow better with the
new projects you are creating while still servicing the oldies but goodies.

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.

B: demonstrate the ability to use, maintain, and store tools and equipment properly and
with care.

D:

D1.1 use appropriate personal protective equipment (e.g., gloves, safety glasses or goggles,
hardhat, hearing protection, respirator mask);

D1.2 use the safety features of tools and equipment (e.g., bandsaw guard, stock guides, tire
balancer cover) appropriately;

D1.3 follow proper shop practices, which help protect the safety of workers (e.g., keep work
area clean and organized, avoid horseplay);

D1.4 use appropriate aids (e.g., push stick, featherboard, soldering iron holder) to minimize the
risk of injury;

D1.5 use appropriate strategies to prevent health problems (e.g., follow proper sanitation and
sterilization nractices: enciire nhraner ventilation: 11ise nraner liftina techniniies: follow \Aarknlace




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.

Plant maintenance, VP and staff health and safety representative are often involved in maintaining
the shop. You will need to check and see the policies on doing electronics etching projects in your

board and school because of safety risks with these chemicals and processes. We follow the union
advisements as well for health and safety at work.

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.

I've been teaching for 18 years in almost all areas of Technology. | am a cabinetmaker by trade
with a variety of work and life experiences to draw from. | am currently working for WRDSB and
SGDSB. This project was created by Mr. R. Webb approximately 6 years ago as a single platform
design. We are currently updating the design and the drive system for this electric car project.

The prior knowledge required for the construction shop area include:

e Training in the safe and proper use of all woodworking stationary machines

e Training in the safe and proper use on all woodworking hand and portable power tools

e There is not a specific number of hours of use — it is not enough to have just been trained for a
day or a week - but a high level of competence and the construction of a variety of projects this will
lead to a comfort level that can then be passed onto the students

e Safety devices — see attachments

e Our board has issued the tech teachers safety boots to be worn in the shop area. We have also
received ladder training. Additional training in basic first aid may be beneficial but if there is liability

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.

[O] Passport to Safety
[0] Introduction to WHMIS




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

The basic introduction to safety includes:

e Reading and signing by parents and/or guardians of a safety agreement

e Shop layout map includes stationary equipment, safety items, clean up supplies, storage areas
e Fire types and extinguishers

e Basic first aid procedures

e Electrical safety

e Safety poster assignment

e Evaluation — Test

We also cover electronics safety for processing of circuit boards, so etching and or UV etching is
essential to cover.

If the vacu-forming option is an option, you will need to do appropriate training with it as well for use
in the classroom.

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

[0] safety glasses (shatterproof - may need side guards)
[0] coveralls / lab coat / apron (protective clothing)

[C] gloves (latex and standard)

[C] gloves (chemical resistant)

[] welding gloves and face shield

[C] dust mask (breathing protection)

[O] respirator (breathing protection)

[O] appropriate footwear (may imply steel-toed work boots or closed toe and heel shoes)
[O] hair net

[0] hair tied back

[] hearing protection - ear plugs

[C] removing jewellery and fashion accessories

[] hard hat

[] safety harness

[] reflective vest

[0] 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.

| use a simple attendance list that | check off each student’s training on the tools. My marks sheet
records testing and quizzes. There is also the observation checklist that shows the ‘look-for's'.

The shop outline map is drawn, the students fill in the required safety items etc. see attached
assignment for details. They have it checked and make any necessary revisions. It is collected,
marked and then upon return reviewed as a class. The student then has an opportunity to redo it to
include or improve upon their mark. Quizzes and oral reviews are used as review method prior to
the final test.

Students must demonstrate safe use of the equipment to the teacher in the lab.
This is done through direct observation by the teacher as well as questions and answers related to
the safe use of the equipment. At this point, the relevant piece of equipment can be checked off in

thair canfathhr nacecnaort

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.

In terms of general shop / lab classroom procedures, there are the standard lock out procedures in
place. Teachers are not allowed to work on the machines i.e. electrical repairs, for repairs other
than blade replacement, machine setup and general cleaning. Keeping a log book or attached to
each major machine a clipboard with the machine maintenance detailed on it would be a good idea.
This would support that the machine has been maintained and that it would not be an issue.
Perhaps there could be a standard set to take the guess work out of maintenance. Students keep
log sheets detailing their learning experiences each day. This is a good record in the event of a
problem.

Assigning shop supers for the week helps follow-up on clean up and tool maintenance. They are an
extra pair of eyes to check around for things you may miss. | have all my hand tools, clamps and
portable power tools on display in colour-coded areas on the wall. This made for easier inspections
then looking in rooms for tools. Theft was not a major issue so | did not feel the need to lock up




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

Avoid clutter and try and have as much storage contiguous to the lab as possible. This helps to
prevent clutter.

We have in progress project bins labelled either for student or groups for projects in process.
All materials and equipment in the room are in colour-coded storage areas.

Chemicals are kept in locked storage.

We have an MSDS binder that is updated as needed.

We collaborate with other teachers on inventory.

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.

You need to gauge the manual dexterity of any student for the use of any tool. For students with
fine motor skills difficulties | have had my hands or the E.A. hands on top of theirs to help guide
them on cutting items on the scroll saw for example. | have created kits that the student can
assemble, sand and varnish. They are working alongside others giving them a sense of belonging
and developing important social skills. This is one of the most important factors for some special
needs students as they may not have a lot of interaction with others on a daily basis. | have also
had the students create a village where they layout, to a rough scale, roads, house lots, street
lights, etc. They then build houses using paper cutouts to fold and colour. They then run LEDs to
the houses and street lights. This is a very exciting project when it all comes together. We have
also built tree houses using materials found in the woods around our school. One was in our front

counter for weeks on display! Again, with this type of ‘found materials' activity, it's essential that the
materials are insnected hv the teacher for safetv concerns and risks sharnness allernies MSNDS




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.

Waste oll is stored outside the shop area in a compound in a certified tank that is pumped out when

required. Dust collector is outside the shop. The drums are emptied when needed and the sawdust
is disposed of.

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.

When guests arrive there are no formal arrangements other then we are on our own, so smile!

It is standard for the E.A.’s to participate in all training of the students on all safety aspects of the
course — machine use for example. They may not be comfortable using the equipment so they are
not required to use it but they will have the knowledge required to watch for errors or problems.
They wear safety glasses when in the shop and follow all the standard rules. Other than wearing
safety glasses no formal outlines exist. We have no standard procedures for accident reporting but
the communication is always open. Visitors know to wear glasses — there is a sign on the shop
area requiring glasses to be worn after going through the doors. We are working to develop a

pamphlet for visitors — an orientation booklet for E.A.’s on what to expect in the shop and what to
do if there are safety issues.




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.

Nearest additional first aid certified - J. Schering, shop next door.
Nearest AED, front hall way of school. See extensive Emergency procedures document attached.

The students place the following information on the shop map assignment.
Stop Buttons

Safety Glasses

General Power and hand Tool Storage

Fire Extinguishers

Hand Washers

All Doorways

Fire Exits

First Aid boxes

Tahlacawic

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

O Yes

(® No
O Unknown

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

[O] Teacher

[0] Department Head

[] Board Instructional / Subject Area Leader
[] Board Facilities Teams

] Independent Contractors

[C] 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.

[C] Health Canada

[O] Ministry of Labour

[C] Ontario Workplace Safety and Insurance Act

[] Food Safety and Quality Act

[O] Ontario Health Protection and Promotion Act

[] Ontario Highway Traffic Act

[0] Ontario Fire Code

[] Ontario Building Code

[O] Workplace Hazardous Materials Information System (WHMIS)

[O] Workplace Safety and Insurance Board (WSIB)

[0] Occupational Health and Safety Act (OSHA)

[] Apprenticeship and Certification Act (ACA)

[ ] Canadian Standards Association (CSA)

[] Canadian Society of Safety Engineering (CSSE)

[C] Ontario Service Safety Alliance (Hospitality and Tourism) (OSSA)

[] Canadian Centre for Occupational Health and Safety (CCOSH)

[O] Construction Health and Safety Association of Ontario (CSAQ)

[O] 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.

[C] examine materials list (new, used, recycled materials)

[O] review tool use plan (power and hand tools)

[O] consider special preparation of recycled materials for this project.
[O] review hazardous materials use - WHMIS, MSDS (attach files later)
[0] safety check on specific equipment

[0] review chemical and fire safety procedures

[C] prepare tools

[C] count or measure materials, evaluate efficiencies

[O] check 'past due' dates on supplies

[O] check student-accessible material supply areas are safe

[O] re-do a safety demonstration

[0] confirm all students completed training diagnostic assessment

[0] confirm web resources and handouts are current

[0] reconsider assessment and evaluation strategies

[C] plan direct supervision time for difficult or high-risk production steps
[C] plan direct supervision for flammable / toxic / corrosive materials handling
[O] plan safe storage of in-progress student projects

[O] plan cut off times for lab cleanup to begin

[O] plan waste disposal, recycling

[0] plan debrief on safety risk experiences with students

[0] 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.
[O] Work Habits: Working Safely

[C] Work Habits: Teamwork

[C] Work Habits: Reliability

[C] Work Habits: Organization

[O] Work Habits: Working Independently

[O] Work Habits: Initiative

[] Work Habits: Self-advocacy

[ ] Work Habits: Customer Service

[ ] Work Habits: Entrepreneurship

[O] Essential Skills: Reading Text

[O] Essential Skills: Writing

[O] Essential Skills: Document Use

[O] Essential Skills: Computer Use

[O] Essential Skills: Oral Communication

[] Numeracy: Money Math

[] Numeracy: Scheduling or Budgeting and Accounting
[C] Numeracy: Measurement and Calculation

[] Numeracy: Data Analysis

[O] Numeracy: Numerical Estimation

[O] Thinking Skills: Job Task Planning and Organizing
[C] Thinking Skills: Decision Making

[C] Thinking Skills: Problem Solving

[0] 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.

From the Ministry of Labour Website:
http://www.skills.edu.gov.on.ca/OSP2Web/EDU/Welcome.xhtml
http://www5.rhdcc.gc.ca/CNP/Francais/CNP/2011/Bienvenue.aspx

In the general safety resources of this OCTE SafetyNET website, there is the full .pdf version that
you can take a look at in English and French available for download and examples to source.

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

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

Get a running chassis done first. Function is the priority in this project. Reinforce that they are
working together and are responsible for one another and to watch out for each others safety.

Your task is to design and construct an electric car that drives in a straight line the length
of the hallway. This project provides you with the opportunity to:

Be creative in the design process

Learn about electronics

Use tools and materials to build your vision

Materials

Everyone will be provided with the same standardized parts for their car’s construction:
6mm by 190mm by 340mm hardboard platform for the chassis

Two metal axles

MMotavial fav vaibhanle




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.

Safety needs to be considered mostly in the handling of larger pieces and taking care when
transporting them through the shop. Have 2 students at a time do this.

This project is repeated for three classes of approximately 23 students each. We order 1 sheet of
Y2 hardboard, 6 — 1x6 S4S pine, approximately 240 wheels — the CO2 dragster wheels work, 70
sheets of plastic. The sheets goods are stored vertically in a rack. The planks are stored in a
lumber rack. This project does not require a lot of space to store materials.

Polystyrene MSDS - http://www.dyplastproducts.com/EPS_MSDS_0711.htm

Wood glue MSDS - http://www.elmers.com/msds/me700_d.htm

Depending on the type of wood you use, you can sometimes look up more generic MSDS sheets
for sheet product similar if there is not one available from your supplier.

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!

Some Grade 9 students have had a little bit of exposure to tools and their operation but you have to
start all students at the same level. In general they are all new to a shop environment and need
safety and work habits reinforced daily. | have started a few classes with cleanup as they did not do
it properly the day before!

In general:

e schedule tool maintenance

e build every project if you can and think about how the students will have trouble or challenges
if it's supposed to be sharp then make sure it is

All the above is what's been learned aver the years. Note that like all advice - it's easy to give. All

these things don't always happen because we are all trying to do it all and something’s got to give.
Just make sure that delaying a work period because you have not got something related to safety
done is not a big deal!

Some introductory links to vacuum forming plastics:
http://en.wikipedia.org/wiki/Vacuum_forming

You may also want to get on the mailing list of these OCTE subject forum groups for more
information and help teaching TIJ - Exploring Technologies.




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

Safely design and create a scale model electric car that travels the length of a hallway in a straight
line, recycled and found materials safety.




SafetyNET STEP 3: Add Files and Videos

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

Select File

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

Select File

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

Select File

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

Select File

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.

Select File

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.

http://lwww.livesafeworksmart.net/english/grade%209-12/pdf/expectations_pdfs/tech.pdf
T1J Students can complete the attached assignment.

As well:

Impact and Consequences

Apply safety standards when using materials, tools and equipment. (OE)

Societal Section I: pg. 9

Impact and Consequences

Identify the safety features of tools, materials, and electrical components; use appropriate
strategies to avoid potential health and safety problems. (SE)

Ergonomics Section I: pgs. 2-6, 10-11 & 12-17

Physical Section I: pgs. 18-21




SafetyNET STEP 4: Tag Your Lesson

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

TIJ

Exploring
Technologies
Scale

Model
Electric

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!

Submit
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TIJ Students can complete the attached assignment.

As well:
Impact and Consequences
Apply safety standards when using materials, tools and equipment. (OE)
Societal Section I: pg. 9
Impact and Consequences
Identify the safety features of tools, materials, and electrical components; use appropriate
strategies to avoid potential health and safety problems. (SE)
Ergonomics Section I: pgs. 2-6, 10-11 & 12-17
Physical Section I: pgs. 18-21
	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: Safely design and create a scale model electric car that travels the length of a hallway in a straight line, recycled and found materials safety.                      


	_27__Include_an_MYA9n13eB5FUlAZpDYtWAw: Some Grade 9 students have had a little bit of exposure to tools and their operation but you have to start all students at the same level. In general they are all new to a shop environment and need safety and work habits reinforced daily. I have started a few classes with cleanup as they did not do it properly the day before! 

In general:
● schedule tool maintenance
● build every project if you can and think about how the students will have trouble or challenges
if it’s supposed to be sharp then make sure it is      

All the above is what’s been learned aver the years. Note that like all advice - it’s easy to give. All these things don’t always happen because we are all trying to do it all and something’s got to give. Just make sure that delaying a work period because you have not got something related to safety done is not a big deal! 

Some introductory links to vacuum forming plastics:
http://en.wikipedia.org/wiki/Vacuum_forming

You may also want to get on the mailing list of these OCTE subject forum groups for more information and help teaching TIJ - Exploring Technologies.

Science and Technology Teachers of Ontario
http://groups.google.com/group/sci-tech-teachers

Tech Design Teachers of Ontario
http://groups.google.ca/group/tdj-teachers

Construction Technology Teachers of Ontario
http://groups.google.ca/group/tcj-teachers
	_26__Define_the_XpXe-5LksD99jHImjzqwuw: Safety needs to be considered mostly in the handling of larger pieces and taking care when transporting them through the shop. Have 2 students at a time do this.           

This project is repeated for three classes of approximately 23 students each. We order 1 sheet of ¼’ hardboard, 6 – 1x6 S4S pine, approximately 240 wheels – the CO2 dragster wheels work, 70 sheets of plastic. The sheets goods are stored vertically in a rack. The planks are stored in a lumber rack. This project does not require a lot of space to store materials.

Polystyrene MSDS -  http://www.dyplastproducts.com/EPS_MSDS_0711.htm          
Wood glue MSDS - http://www.elmers.com/msds/me700_d.htm
Depending on the type of wood you use, you can sometimes look up more generic MSDS sheets for sheet product similar if there is not one available from your supplier. 

I use a standard practice to cover each tool:

Demonstrate the tool
Review the major components and their function – refer to the handouts below for reference 
Review safety rules – students copy them down
Students demonstrate in front of instructor 1 on 1
Tool testing – written or practical – see handout PTT
Student may use tool independently after successful completion of all tasks listed   

We recognize the need for standard guards. We do no modifications to the equipment (our board specifies after market guards.

I have a variety of table heights available to me so the scroll saws can be at different heights to accommodate different student’s heights and reaches. The method I use for tools instruction is:
● A IAS with the parts, operation and safety rules on it is distributed and reviewed as a class              
● Demonstrate the tool to the class as a whole
● Each student demonstrates it to me completing a few passes, cuts
● A chapter out of WOOD text maybe read and questions answered
● A safety test that covers the rules, parts and operation – 90% is required or a rewrite is needed for independent use.
● If the student can not write a test for IEP reasons or others I will do a practical test and from a checklist ask them to perform a series of operations and adjustments. If they need more practice I directly supervise it – at lunch for example – until I assess that they can operate the tools independently.                      

The vacuforming machine has a specific operators manual. 
	_25__Detail_ins_3el0IaKts8hNS2CRei4gFA: Get a running chassis done first. Function is the priority in this project. Reinforce that they are working together and are responsible for one another and to watch out for each others safety.   

Your task is to design and construct an electric car that drives in a straight line the length
of the hallway. This project provides you with the opportunity to:
Be creative in the design process
Learn about electronics
Use tools and materials to build your vision

Materials
Everyone will be provided with the same standardized parts for their car’s construction:
6mm by 190mm by 340mm hardboard platform for the chassis
Two metal axles
Material for wheels
Axle clamps
Materials for direct drive wheel or gearing system
One electric motor
Circuit board material and wiring
Battery packs
LED lights

Background (Research)
Electric cars have been around for over 100 years so there is a lot of information out there.
So where do you look? The Internet, of course, can be used to search some ideas for your
design and build; but what sites should you research? Review designs from old to new.
What’s changed? What do you think caused these changes? Use this information to help you
brainstorm some new ideas for your car’s design.

Design Process
Using the images you’ve found as inspiration sketch 5 thumbnail drawings showing different
body shapes and chassis layouts. Try three or four wheel chassis layouts.
Use 11X17graph paper and select one design and draw a top view, looking directly down at
the chassis that includes all the necessary components. See the attached drawing and use it
as a guideline. Don’t just copy it! Get this checked by the teacher to make sure it will work.
Once your chassis design has been approved draw the body shape from three different
views – Side, Front and Rear. Again have this checked by the teacher for form and function.
An AutoCAD rendering may be completed.

Building Process
Once your plans have been approved now comes the time to start building! Using some of the
measurement, layout and machining skills you’ve already practiced it’s time to begin.

Chassis
Creating the chassis is the 2nd step in the process.
Transfer drawing layout to the chassis platform
Cut the chassis to shape
Cut out any openings for the drive system
Consider the order of assembly for the drive system – gear on axle before attaching
Attach the axles using clamps or other methods
Machine the mount for the motor
Attach the motor using straps or other method – make sure the gearing lines up!

Electrical
Circuit Board
Learning about circuits and how the work is the 3rd step in the process.
Using Traxsmaker draw your circuit board
Print a copy with tracks in white and background in black for approval
An acetate copy will be made to burn onto the surface of the board material
Cut your board material using the shear
Use the ultraviolet light box to burn the image onto the board
Put it in the white solution tank – Always wear gloves and safety glasses!!
Rinse off all residue using scrub pad
Put a wire through the hole you’ve drilled and put in bubble tank
Remove after 45 minutes
Put it in the blue solution tank – Always wear gloves and safety glasses!!
Rinse off all residue using scrub pad
Center punch all drill points
Drill holes for attachment points for the battery pack, switches and LED lights
Solder wires for switches into place
Attach LED lights to wires long enough to reach desired location
Solder wires and resistor into place

Assembly
The assembly brings together the chassis and the power

Secure the board to the chassis
Secure the battery pack to the chassis
Test motor and lights
Test run for alignment – does it run straight or turn to one side?
Adjust front axle location to compensate

Body
Creating a body that fits your platform and is easily removable is the 4th step.

Vacuum Moulded
Glue together two blocks of Styrofoam large enough for the body
Trace your design on the sides, front and rear of the block
Use the band saw to rough cut your shape
Use a file and sandpaper
Use wood filler to fill in any imperfections
Sand smooth
Use the vacuum moulder to form the body
Trim any openings using scissors
Smooth rough edges

Wooden
Trace your side view on 12 mm thick pine
Cut out shape using the scroll saw or band saw
Sand smooth
Use 12 mm strips the appropriate length and glue to the sides to form the body
Sand smooth all surfaces
Neatly apply a finish
Congratulations to have successfully completed your car!!

Evaluation

Design 25%
Chassis / Body 30%
Electrical 25%
Performance 20%
Total 100%

Take .jpg photos through your process (at least 10) and attach them attractively in a Word document – then print the evaluation sheet out for final evaluation.                 
	_24__The_Ontari_5ycuFqdZmKWwtBuXXRTCTA: From the Ministry of Labour Website:
http://www.skills.edu.gov.on.ca/OSP2Web/EDU/Welcome.xhtml
http://www5.rhdcc.gc.ca/CNP/Francais/CNP/2011/Bienvenue.aspx

In the general safety resources of this OCTE SafetyNET website, there is the full .pdf version that you can take a look at in English and French available for download and examples to source. 

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.

With TIJ, it is meant as a step-off point to all the other areas of technological education, so it's wide open as to where this can go. Focused on this projects elements, this is a job classification that could lead from doing a lesson like this. 

9422 Plastics processing machine operators 
National Occupational Classification · 2011 
Plastics processing machine operators set up and operate plastic mixing, calendering, extruding and moulding processing machines used in the manufacture of plastic parts and plastic products. They are employed by plastic products manufacturing companies. 
Example titles
bag machine operator 
banbury operator – plastic manufacturing 
blow moulding machine operator – plastic manufacturing 
calender operator – plastic manufacturing 
extruder operator – plastic manufacturing 
injection moulding operator – plastic manufacturing 
moulder, printing rollers – plastic manufacturing plastics press operator 
solution mixer operator – plastic manufacturing thermoforming operator
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	_18__Emergency__ULs2h75Ntkfthb*cZj6yZg: Nearest additional first aid certified - J. Schering, shop next door.
Nearest AED, front hall way of school. See extensive Emergency procedures document attached.

The students place the following information on the shop map assignment.
Stop Buttons
Safety Glasses
General Power and hand Tool Storage
Fire Extinguishers
Hand Washers
All Doorways
Fire Exits
First Aid boxes
Tablesaws
Fire Blanket
Light Switches
Bandsaws
Fire Alarm
Office Call Button
Jointers
Power Mitre saws
Scroll Saws
Dust Collector switch
Mortise and Tenon Machine
Drill Presses
Combination sander
Oscillating spindle sander
Lathes
Brooms, mops, brushes
Planers
	_17__Company_s__ATiQuaKVmOdj-cP6yymung: When guests arrive there are no formal arrangements other then we are on our own, so smile!

It is standard for the E.A.’s to participate in all training of the students on all safety aspects of the course – machine use for example. They may not be comfortable using the equipment so they are not required to use it but they will have the knowledge required to watch for errors or problems. They wear safety glasses when in the shop and follow all the standard rules.  Other than wearing safety glasses no formal outlines exist. We have no standard procedures for accident reporting but the communication is always open. Visitors know to wear glasses – there is a sign on the shop area requiring glasses to be worn after going through the doors. We are working to develop a pamphlet for visitors – an orientation booklet for E.A.’s on what to expect in the shop and what to do if there are safety issues.
	Proper_Procedur_uOkgL338F5jTwzH6txsQ9A: Waste oil is stored outside the shop area in a compound in a certified tank that is pumped out when required. Dust collector is outside the shop. The drums are emptied when needed and the sawdust is disposed of. 
	_15__Explain_an_geSw0MhiYzNjbmWinRmCnQ: You need to gauge the manual dexterity of any student for the use of any tool. For students with fine motor skills difficulties I have had my hands or the E.A. hands on top of theirs to help guide them on cutting items on the scroll saw for example. I have created kits that the student can assemble, sand and varnish. They are working alongside others giving them a sense of belonging and developing important social skills. This is one of the most important factors for some special needs students as they may not have a lot of interaction with others on a daily basis. I have also had the students create a village where they layout, to a rough scale, roads, house lots, street lights, etc. They then build houses using paper cutouts to fold and colour. They then run LEDs to the houses and street lights. This is a very exciting project when it all comes together. We have also built tree houses using materials found in the woods around our school. One was in our front counter for weeks on display! Again, with this type of 'found materials' activity, it's essential that the materials are inspected by the teacher for safety concerns and risks, sharpness, allergies, MSDS, and WHMIS etc.

Using visual aids is standard for all students. For teaching MI/DI students they may present their answers to quizzes for example using diagrams or pictures to assist them. 

Team work or having small groups can be a very effective tool in helping students to understand the health and safety terminology.  

A word wall can also be an important tool for health and safety terminology.         

All students must be exceptional students when it comes to safety!  There are no shortcuts that they can take, there are no exceptions made.  Some students that have demonstrated a better understanding of the classroom safety procedures can act as group leaders in some situations and can work as a safety or lab buddy with weaker students.   

Identify your accommodations for ESL and Special Needs students for training them in health and safety:  Individual to student.  However, if the student is not able to demonstrate an ability to work safely in the lab then they are not permitted in the lab and must complete projects from a theoretical point of view.         

Modifications:  Students are able to use any necessary provisions from their IEP in order to complete the assessment for this task, ie. extra time, scribe etc. You can have students describe the process of completing the task and identify the specific steps from models or from teacher created examples or from the work produced in their group if applicable.  The safety poster is something that almost any student can do. A collage of magazine cutouts, a computer-generated one are all acceptable.           

Have students work in small groups or with a partner.
Have a buddy system that pairs stronger students with weaker ones.
Prepare substitute materials that are partially finished.
Students with limited motor skills can work with model pieces and finishing, rather than the power tools.
	_14__Detail_saf_qmdRAFVWDwYZtl1nVJodNQ: Avoid clutter and try and have as much storage contiguous to the lab as possible. This helps to prevent clutter. 

We have in progress project bins labelled either for student or groups for projects in process. 
All materials and equipment in the room are in colour-coded storage areas.
Chemicals are kept in locked storage. 
We have an MSDS binder that is updated as needed. 
We collaborate with other teachers on inventory.
	General_Houseke_ruyME3BzPZyQm96s7q1l2Q: In terms of general shop / lab classroom procedures, there are  the standard lock out procedures in place. Teachers are not allowed to work on the machines i.e. electrical repairs, for repairs other than blade replacement, machine setup and general cleaning. Keeping a log book or attached to each major machine a clipboard with the machine maintenance detailed on it would be a good idea. This would support that the machine has been maintained and that it would not be an issue. Perhaps there could be a standard set to take the guess work out of maintenance. Students keep log sheets detailing their learning experiences each day. This is a good record in the event of a problem.  

Assigning shop supers for the week helps follow-up on clean up and tool maintenance. They are an extra pair of eyes to check around for things you may miss. I have all my hand tools, clamps and portable power tools on display in colour-coded areas on the wall. This made for easier inspections then looking in rooms for tools. Theft was not a major issue so I did not feel the need to lock up these tools. The colour-coding helped students to find the tape measure in the blue layout tools area for example.

● A board note is copied out by the students regarding the clean up process 
● Posting standard procedures – cleanup, fire routes, tornado procedures is important
● Class work stops 10 minutes before the end of class 
● All tools and materials are returned to storage - note the hand tool storage area is colour-coded to assist the students in finding and returning items to their proper place.  

Each class is responsible for cleaning up after themselves. When this does not occur open discussion between staff members usually rectifies the situation.               

	_12__Describe_y_1fW3hG77yMfqXrkHMtGm7g: I use a simple attendance list that I check off each student’s training on the tools. My marks sheet records testing and quizzes. There is also the observation checklist that shows the 'look-for's'.         

The shop outline map is drawn, the students fill in the required safety items etc. see attached assignment for details. They have it checked and make any necessary revisions. It is collected, marked and then upon return reviewed as a class. The student then has an opportunity to redo it to  include or improve upon their mark. Quizzes and oral reviews are used as review method prior to the final test.

Students must demonstrate safe use of the equipment to the teacher in the lab.
This is done through direct observation by the teacher as well as questions and answers related to the safe use of the equipment.  At this point, the relevant piece of equipment can be checked off in their safety passport.

From the MOE Growing Success Explanations...

For Learning means...
Learning Goals - Students understand clearly what they are supposed to learn
Success Criteria - Students understand clearly what successful achievement looks like – what is expected of them        
Feedback - Students understand clearly how to improve & learn how to give & receive feedback
Self Assessment - Students learn to become independent learners

"Assessment for learning is the process of seeking and interpreting evidence for use by learners and their teachers to decide where the learners are in their learning, where they need
to go, and how best to get there.” (Assessment Reform Group, 2002, p. 2) Growing Success

“Assessment as learning focuses on the explicit fostering of students’ capacity over time to be their own best assessors, but teachers need to start by presenting and modelling external, structured opportunities for students to assess themselves.” (Western and Northern Canadian 
Protocol, p. 42) Growing Success
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	_35__Usually_de_lKEImXvum6fgcYFEqwiEMQ: The basic introduction to safety includes:
● Reading and signing by parents and/or guardians of a safety agreement
● Shop layout map includes stationary equipment, safety items, clean up supplies, storage areas
● Fire types and extinguishers
● Basic first aid procedures
● Electrical safety
● Safety poster assignment
● Evaluation – Test 

We also cover electronics safety for processing of circuit boards, so etching and or UV etching is essential to cover.

If the vacu-forming option is an option, you will need to do appropriate training with it as well for use in the classroom. 
	_9__Many_teache_1_R5er9ZmOz3Qc14btyVNx8g: Yes
	_9__Many_teache_0_R5er9ZmOz3Qc14btyVNx8g: Yes
	_8__Coming_from_UtcXHdYfxFkCKifThSLHvQ: I’ve been teaching for 18 years in almost all areas of Technology. I am a cabinetmaker by trade with a variety of work and life experiences to draw from. I am currently working for WRDSB and SGDSB. This project was created by Mr. R. Webb approximately 6 years ago as a single platform design. We are currently updating the design and the drive system for this electric car project.        

The prior knowledge required for the construction shop area include: 
● Training in the safe and proper use of all woodworking stationary machines
● Training in the safe and proper use on all woodworking hand and portable power tools
● There is not a specific number of hours of use – it is not enough to have just been trained for a day or a week - but a high level of competence and the construction of a variety of projects this will lead to a comfort level that can then be passed onto the students 
● Safety devices – see attachments
● Our board has issued the tech teachers safety boots to be worn in the shop area. We have also received ladder training. Additional training in basic first aid may be beneficial but if there is liability involved teachers may not wish to participate in the training. Having any lift equipment certified is important hoists, jacks, stands, etc. 
	_7__There_may_a_qatsRWXTes6JdGtLulpOaw: Plant maintenance, VP and staff health and safety representative are often involved in maintaining the shop. You will need to check and see the policies on doing electronics etching projects in your board and school because of safety risks with these chemicals and processes. We follow the union advisements as well for health and safety at work. 

	_6__There_is_a__PCIdYWsaTFIbzuiMKIuanA: B: demonstrate the ability to use, maintain, and store tools and equipment properly and
with care.

D:
D1.1 use appropriate personal protective equipment (e.g., gloves, safety glasses or goggles, hardhat, hearing protection, respirator mask);
D1.2 use the safety features of tools and equipment (e.g., bandsaw guard, stock guides, tire balancer cover) appropriately;
D1.3 follow proper shop practices, which help protect the safety of workers (e.g., keep work
area clean and organized, avoid horseplay);
D1.4 use appropriate aids (e.g., push stick, featherboard, soldering iron holder) to minimize the
risk of injury;
D1.5 use appropriate strategies to prevent health problems (e.g., follow proper sanitation and
sterilization practices; ensure proper ventilation; use proper lifting techniques; follow Workplace
Hazardous Materials Information System [WHMIS] and Material Safety Data Sheet
[MSDS] guidelines).



	_5__Generally_d_b4yZG5gCRHdFe9r9hb9sYw: Standard construction shop tools and supplies: 2 band saws, 2 table saws, jointer, planer, 2 drill presses, scroll saws, stationary edge belt sander, cordless drills, standard hand tools. Our school layout also allows for access to machine shop and a second floor electronics room and computer lab via a stairwell inside the shop area.            

General tips: Shop layout and storage areas are critical to shop safety. Take the time to look around at what has always been and reconsider what you would change to flow better with the new projects you are creating while still servicing the oldies but goodies. 
	_4__Provide_lea_xcaP8un7r2sTnzVEONZEnw: TIJ students design and create a scale model electric car that travels the length of a hallway in  a straight line.  Project is appropriate for grades 9 and 10, to be completed over 15-20 70 minute periods.  Project scope – This is a suburban school with a class size of approximately 20. I believe it would work in a larger class or in a rural setting also.            

There are some specific safety issues with this project so experience with making circuit boards safely in a classroom (generally now done by the teacher because of risk with chemicals and UV light exposure) is essential. Students can complete 'design' points, however, likely legally in most boards, it's preferred that the teacher handles the chemicals for circuit board creation. You will need to investigate what other teachers in your board are doing for electronics projects like these. 

I've provided options for both a wood body and a vacu-formed body creation depending on the resources you have access to. 

This project is an excellent starting point for Grade nine students as it does not require any of the large stationary machines. Once the design process is complete the students can begin construction using the band saw  or scroll saw. I have found both tools to be a lower risk factor as compared to the table saw for example, and as a result they are busy creating their project. Those who are self directed and comfortable with the building process can progress independently allowing the teacher to spend time with those who need more assistance. On the design side it allows for either a high level of creativity with the creation of their own body blank or plug or use one of the previously created moulds. This is a project that go either way and still be successful for a wide range of student’s abilities. 

In the broad spectrum of looking at this project the goal is to:
● Introduce and practice the design process
● Problem solving – with gearing, performance issues,etc 
● Practice measurement and layout skills
● Intro to tool use and building process
● Follow safe practices and procedures when using materials, tools, and equipment                              

Resources Included: 
TIJ_KB1_Teacher_Planning_Project_Review_Checklist_Materials_Equipment.pdf
TIJ_KB1_Live_Safe_Work_Smart_Assignment_9.pdf
TIJ_KB1_What_Are_Positive_Work_Habits_Handout.pdf
TIJ_KB1_Exemplar_Body_And_Form_1.pdf
TIJ_KB1_Exemplar_Body_And_Form_2.pdf
TIJ_KB1_Exemplar_Car_1.pdf
TIJ_KB1_Exemplar_Car_2.pdf
TIJ_KB1_Exemplar_Car_Platform.pdf
TIJ_KB1_Eye_Safety_Review_Student_Worksheet.pdf
TIJ_KB1_Eye_Safety_Workshop_Gives_Workers_Blind_Moment.pdf
TIJ_KB1_Fire_Extinguishers_Student_Handout.pdf
TIJ_KB1_First_Aid_Procedures_Student_IAS.pdf
TIJ_KB1_Electric_Car_Student_Handout.pdf
TIJ_KB1_Electric_Car_Material_Selection_Safety_Considerations.pdf
TIJ_KB1_General_Safety_Tips_Handout.pdf
TIJ_KB1_Safety_Poster_Assignment.pdf
TIJ_KB1_Shop_Layout_Safety_Drawing_Assignment.pdf
TIJ_KB1_Where_Is_Everything_Shop_Map.pdf
TIJ_KB1_Safety_Poster_Design_Rubric.pdf
TIJ_KB1_WHMIS_MSDS_Safety_IAS.pdf
TIJ_KB1_Safety_Quiz.pdf
TIJ_KB1_Signing_Safety_Agreement.pdf
TIJ_KB1_School_Emergency_Procedures.pdf
TIJ_KB1_Clean_Up_Checklist.pdf
TIJ_KB1_Bandsaw_Overview.pdf
TIJ_KB1_Scroll_Saw_Student_Handout.pdf
TIJ_KB1_Teacher_Practical_Tool_Testing_For_Students.pdf
TIJ_KB1_TraxMaker_Manual_Electronic_Circuits.pdf
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