SafetyNET Lesson Plan

SafetyNET STEP 1: Tell Us About You

First Name

[Paul |

Last Name

|Lewis |

E-mail Address

[paul.lewis@dpcdsb.org |

Ontario School Board
[Dufferin-Peel CDSB |

School

|St. Francis Xavier S.S. |

Community

[] Urban
[0] Suburban
[] Rural

Number of Students

Up to 24 students per teacher. Student Population 2100.

Student Work is Completed

|Partners

[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.

|Logic Gate Lab

2. Choose the length that best describes your lesson.

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

[] One period

3. Choose the Ontario course code.

[TEJ - Computer Engineering |

4. Provide learning goals of the activity.

Students are provided with instruction before breaking off into small groups (or individually) to
complete hands-on tasks.

Students will learn the following:
* Logic Gates:
- the symbols, boolean expression and truth tables for AND, OR , XOR, NAND
AND NOR gates,
- learn how to hook up logic gates,
- learn how to make combination gates,
- learn how gates are the building blocks for other circuits,
- learn how digital operations, like adding, can be done using logic gates.

* Digital Math:
- learn how computers add, subtract, multiply and divide in binary,
- learn how to add and subtract octal and hexadecimal numbers.




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

| am teaching in a secondary school in Mississauga with a population of approximately two
thousand students. The school is very diversified in both culture and academics. Students that
take the Computer Technology course have pathway interests in university (engineering or
computer science), college (electronic technologists/technicians or networking) and
apprenticeship (electrician or HYAC). My classes are capped at 24 students. Therefore, tools
and equipment is purchased in this number in mind. | have a youtube channel that focuses on
electronics and robotics. http://www.youtube.com/user/botjunkie?feature=watch

The classroom is set up with computers along one wall. The whiteboard is on the opposite side
along with a cupboard, sink and workbench. In the middle are three sets of table that can have
eight student sitting. There is also a power pole where students can plug in any equipment
(soldering irons, fume extractor, oscilloscope or trainer).

You will need a classroom with several wall outlets as the digital trainer requires you to plug in a
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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.

Grade 9 and 10 Curriculum Document, Technological Education, Revised 2009

Ministry Expectations
A3. Data Representation and Digital Logic

By the end of this course, students will:
A3.1 describe binary numbers, and convert positive integers between binary and decimal
number systems (e.g., convert 24710 to binary, convert 111101112 to decimal);

A3.2 describe how computers represent and process data using the binary number
system (e.g., binary counting, binary codes, ASCII code);

A3.3 derive the truth tables of the fundamental logic gates (e.g., AND, OR, NOT, NOR,
NARND XOR)Y:




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.

We follow the Health and Safety guideline for the board, and as advised by our union. We are also
aware of the Ministry of Labour inspections that are ongoing and strive to look at our classroom
with tripping hazards, cleanliness standards, and safe electrical outlets in mind, requesting work
orders or improvements when lab elements appear unsafe or damaged.

These are links on the safety inspections that the MOL is doing at schools.
http://www.labour.gov.on.ca/english/hs/sawo/blitzes/school_initiative.php
http://www.labour.gov.on.ca/english

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.

My background includes roles of department head, teacher learning program leadership, subject
council chair, and writing of the scope / developing the challenge for the Skills Canada program for
robotics, virtual robotics, electronics and work site safety in the past.

For this project, the circuit voltage is 5V and because of that, there is not much chance of putting
the student in harm's way. However, the student should be aware of what a short circuit is and the
dangers associated with it. There could be damage to equipment. Students with any special
equipment such as a hearing aid or pacemaker should be made aware of voltage and carefully
consider their safety.

Classroom control and strict rule adherence ensures that safety considerations are respected.
Clarity and specific instruction will be followed closely by students when the teacher elevates safety
as a necessary component of working with computer hardware and tools.

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 course always starts with a tools and safety unit. Tools are identified and is followed up with
the safe operation of the tool. The safety unit covers electrical safety, chemical safety and
identifying WHMIS symbols. The grade 10 students are required to complete Passport to Safety. If
a student is new to the school in any grade of TEJ, they have to confirm they have completed the
Passport to Safety certificate.

For this unit students learn:

- safe use of a electrical appliances

- safe use of extension cords

- fuses, breakers and the hazards of overloading circuits

- fire extinguishers and which ones should be used for electrical fires
- safe use of tools

Safety learning material includes:

Elactrical Safatvs DoweorDaint

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)
[] coveralls / lab coat / apron (protective clothing)

[C] 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

[0] hair tied back

[] hearing protection - ear plugs

[] 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.

Throughout the project there are many opportunities to assess how well they are doing. Before the
project begins, the students are given learning goals and success criteria around safety for the
project.

Assessment FOR Learning (gathering and interpreting evidence to direct student leaning): As they
progress through the project there are informal conferences with the teacher to evaluate their
progress and to review safety procedures, there is feedback from peers and they can do self
evaluation using exemplars as a measuring tool.

Assessment AS Learning (students monitor their own learning): Using the feedback from their
teacher and peers and the exemplar, they can quickly assess how well they are doing and if they
are following safety protocols for the safe completion of the project. From that information they can
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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.

"A place for everything and everything in its place." Generally tools and safety equipment are
housed in a well-labeled storage area. Ten minutes before the end of class students will put away
all of the tools. There is also a general clean-up of the tables and floors. No one leaves until
everything is cleaned up. When appropriate, chairs are put up on tables for cleaners. Paper is put
in recycling. Food and drinks are not permitted in the lab.

Regular inspections are done for large, powered equipment in the Construction and Transportation
areas only at our school.

As noted elsewhere, projects are usually ‘binned' and inventoried, and have specific places on
shelves for storage and in-progress work, assigned to specific students for tracking.




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

Any chemicals for other projects are stored in a locked storage cupboard.

For this unit, students work in groups of two or three students. The IC's are in trays and the
hook-up wires are in small bins. At the end of the unit, students return the materials to the trays
and bins.

The IC's are stored in tubes (what they came in) and the tubes are stored vertically in a pullout
drawer. The hook-up wire comes on a reel and the reels (of different colours) are on a rack that
has the reel mounted on a pipe so that the wire can easily be pulled off the reel. The rackisina
storage cupboard.

We emphasize proper handling of the trainer units with students to prevent damage and
replacement expense. Depending on the class dynamic (maturity level), students are reminded to
not misuse the trainers by poking random wires or materials into the trainer. Students are also
reminded to not misuse the classroom computers and have to sign a computer use lab agreement

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.

Most of the tools can be used by any student (left or right handed). For those students with a
visual impairment the class is equipped with head-wear magnifier glasses.

Safety glasses are used during assembly as the wires are sharp. For students who have limited
fine motor control, we have 'helping hands' mini-clips to assist.

All skills sets around safety are demonstrated in a video and covered in a handout. However,
students are also encouraged to help each other by demonstrating to other students the proper
methods. There are also teacher conferences on a regular basis.

Students on an IEP may be placed in smaller classes and assigned an EA. They have access to
additionnal siinnarts like additional time for task comnletion and assistance from other stiidents ESI




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.

This project does not generate much in the way of waste materials. Integrated circuits that have
broken pins, or wires that have become too short to be useful are disposed of in the trash can.
Sweeping is essential in this classroom. Students are reminded to not be clipping wires near
keyboards so that bits and pieces don't get into the keyboards.

Disposal of scrap computer equipment must be according to local regulations. We contact our
Board supplier to properly dispose of electronic waste. Other components in the room requiring
special disposal include batteries, used toner cartridges, CRT monitors, Printed Circuit Boards, and
power supplies. We always try to reuse or re-purpose computer items within the program, within
the school, or within the board before recycling.

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.

It is quite safe to enter the classroom if this project is being worked on. Teachers appreciate if they
are forewarned by their administration so that the classroom is carefully presented for its safety
features. If students are wearing safety glasses, guests are advised to wear safety glasses.
Students are encouraged to pause at safe moments to answer questions from visitors. Students
love to show off their work.




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.

This is a visual (pointing) procedure and is done at the start of the course. The eye wash station is
by the sink and there is a poster on the wall indicating fire exit. Evacuation of the school and lock
down procedures are practiced throughout the school year, coordinated by the VP.

We do not have an AED at the school.

As a school we are to contact the main office for any incident.

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

O Yes

O No
(® Unknown

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

[O] Teacher

[ ] Department Head

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

[C] 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

[ ] Ontario Health Protection and Promotion Act

[] Ontario Highway Traffic Act

[] Ontario Fire Code

[] Ontario Building Code

[O] Workplace Hazardous Materials Information System (WHMIS)

[] Workplace Safety and Insurance Board (WSIB)

[] Occupational Health and Safety Act (OSHA)

[] Apprenticeship and Certification Act (ACA)

[0] 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 (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)

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

[0] review chemical and fire safety procedures

[C] prepare tools

[] count or measure materials, evaluate efficiencies

[] check 'past due' dates on supplies

[] check student-accessible material supply areas are safe

[O] re-do a safety demonstration

[] confirm all students completed training diagnostic assessment

[0] confirm web resources and handouts are current

[] reconsider assessment and evaluation strategies

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

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

[C] Work Habits: Teamwork

[] Work Habits: Reliability

[] Work Habits: Organization

[] Work Habits: Working Independently

[] Work Habits: Initiative

[0] Work Habits: Self-advocacy

[ ] Work Habits: Customer Service

[ ] Work Habits: Entrepreneurship

[O] 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
[C] Numeracy: Measurement and Calculation

[] Numeracy: Data Analysis

[] Numeracy: Numerical Estimation

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

[C] 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.

These are some of the Career Choice Occupations that need the same safety requirements that is
taught in the classroom. There are so many - here are a few, and a few in detail.

NOC OCCUPATION

2133 Electrical and Electronics Engineers

7241 Construction Electricians

7242 Industrial Electricians

2242 Electronic Service Technicians

9483 Electronic Assemblers, Fabricators, Inspectors and Testers

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

Students will be using integrated circuits (ICs) that have logic gates in them. They will build logic
gate circuits using the ICs and a digital trainer where inputs (switches) will provide an output (LED
ON/OFF) after it has gone through the logic gate.

Students will require about 5 to 8 periods to make this project.

| review the safety elements in the lab.

TEJ_PL2_ Classroom_Lab_Setup.pdf

Then provide the overview on logic gates and breadboards.
TEJ_PL2_Digital_Logic_Gates_Powerpoint.pdf

TEJ_PL2 Breadboard Powerpoint.pdf

| review the following video.

TEJ _PL2_Video_Clip_Link.pdf http://youtu.be/pOxzhbdHa3Q

Inin vmvensidad thn viidan bhoava ivn bhath v o ana fh favienant e vainll




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.

Please see:

TEJ _PL2_APPENDIX_A MATERIALS RESOURCES_LIST_TEJ.pdf
TEJ PL2_ Gate_PIC_1.pdf

TEJ PL2 Gate PIC 2.pdf

Materials:

* LOGIC GATES: 7400 — NAND
7402 — NOR
7408 — AND
7432 - OR
7486 — XOR

o #22 Solid wire — different colours to heln trace the wires

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!

The safety training is done at the beginning of the course. However, the safe use of the wire
stripping tool and the avoidance of creating a tripping hazard with the wall adapter cord is reviewed.
This unit covers off the curriculum very well and the students enjoy building the circuits. You could
do this unit in grade 10, but they might find the digital math a little hard.

Model safe practises and always maintain classroom control. Circulate within the students and
verbally correct any student not adhering to classroom safety standards. The students will strive to
meet your level of required respect for the safety component of the project.

Currently classrooms are not shared. All hazardous materials are stored away and are not left out.

TEJ teachers can reference the OCTE SafeDOC:
1. Communications, Computer Engineering and Computer and Information Science (COM)

They can also see if any discussions about electronics projects like these have happened on the
TEJ Google group and if anyone has any additional resources.

Computer Technology Teachers of Ontario

http://groups.google.ca/group/tej-teachers




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

Integrated circuits (ICs) that have logic gates, use digital trainer safely where inputs (switches) will

provide an output (LED ON/OFF) after it has gone through the logic, math - add, subtract, multiply
and divide in binary, octal and hexa.




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.

Ergonomics - Section I: pgs. 2-10, optional Section II: pgs. 35-37

Impact and Consequences

SE: Use appropriate strategies to avoid potential health and safety problems associated with
computer use, such as musculo-skeletal disorders and eye strain.

PASSPORT TO SAFETY http://www.passporttosafety.com/
ONTARIO SKILLS PASSPORT
National Occupational Classification (NOC) Code

http://skillstest.edu.gov.on.ca/OSPWeb/jsp/en/NOCListing.jsp?sort=N

Wire Stripping Video
http://www.youtube.com/watch?v=j_6aAl ymJ8
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SafetyNET STEP 4: Tag Your Lesson

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

TEJ

Computer Engineering
Logic Gates

Digital Math
Breadboards

Boolean

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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Lewis
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	The_Ontario_Min_z*rdFAg1h9Rr0WZafIwhsA: Ergonomics - Section I: pgs. 2-10, optional Section II: pgs. 35-37
Impact and Consequences
SE: Use appropriate strategies to avoid potential health and safety problems associated with computer  use, such as musculo-skeletal disorders and eye strain.

PASSPORT TO SAFETY http://www.passporttosafety.com/

ONTARIO SKILLS PASSPORT
National Occupational Classification (NOC) Code
http://skillstest.edu.gov.on.ca/OSPWeb/jsp/en/NOCListing.jsp?sort=N

Wire Stripping Video
http://www.youtube.com/watch?v=j_6aA1_ymJ8

Computer Technology Teachers of Ontario
http://groups.google.ca/group/tej-teachers

	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: Integrated circuits (ICs) that have logic gates, use digital trainer safely where inputs (switches) will provide an output (LED ON/OFF) after it has gone through the logic, math - add, subtract, multiply and divide in binary, octal and hexa.
	_27__Include_an_MYA9n13eB5FUlAZpDYtWAw: The safety training is done at the beginning of the course.  However, the safe use of the wire stripping tool and the avoidance of creating a tripping hazard with the wall adapter cord is reviewed.
This unit covers off the curriculum very well and the students enjoy building the circuits. You could do this unit in grade 10, but they might find the digital math a little hard.

Model safe practises and always maintain classroom control. Circulate within the students and verbally correct any student not adhering to classroom safety standards. The students will strive to meet your level of required respect for the safety component of the project.

Currently classrooms are not shared. All hazardous materials are stored away and are not left out.

TEJ teachers can reference the OCTE SafeDOC:
1. Communications, Computer Engineering and Computer and Information Science (COM)

They can also see if any discussions about electronics projects like these have happened on the TEJ Google group and if anyone has any additional resources.
Computer Technology Teachers of Ontario
http://groups.google.ca/group/tej-teachers
	_26__Define_the_XpXe-5LksD99jHImjzqwuw: Please see:
TEJ_PL2_APPENDIX_A_MATERIALS_RESOURCES_LIST_TEJ.pdf
TEJ_PL2_Gate_PIC_1.pdf
TEJ_PL2_Gate_PIC_2.pdf

Materials:
• LOGIC GATES: 7400 – NAND
                              7402 – NOR
                              7408 – AND
                              7432 – OR
                              7486 – XOR

• #22 Solid wire – different colours to help trace the wires

• 5-10 Wire Strippers

Equipment:
• Trainer that has a 5 volt power supply and digital switches that provide 0V/5V
• 6V wall adapter for the trainer
OR
• A breadboard with a 9V battery, battery clip and 7805 voltage regulator, along with to two single
  pole double throw switches to provide 0V/5V and an LED with 330 ohm resistor to display the
  output
	_25__Detail_ins_3el0IaKts8hNS2CRei4gFA: Students will be using integrated circuits (ICs) that have logic gates in them.  They will build logic gate circuits using the ICs and a digital trainer where inputs (switches) will provide an output (LED ON/OFF) after it has gone through the logic gate.

Students will require about 5 to 8 periods to make this project.

I review the safety elements in the lab. 
TEJ_PL2_Classroom_Lab_Setup.pdf
Then provide the overview on logic gates and breadboards.
TEJ_PL2_Digital_Logic_Gates_Powerpoint.pdf
TEJ_PL2_Breadboard_Powerpoint.pdf
I review the following video. 
TEJ_PL2_Video_Clip_Link.pdf http://youtu.be/p0xzhbdHa3Q
I've provided the video here in both .avi and .flv format as well. 
TEJ_PL2_Gate_Actual_Lab_Demo_VID_14_sec.flv
TEJ_PL2_Gate_Actual_Lab_Demo_VID_14_sec.avi

We then go more into schematics and I explain the labs.
TEJ_PL2_Schematic_To_Breadboard_Worksheet_2.pdf
TEJ_PL2_Logic_Gate_Lab_1.pdf
TEJ_PL2_Logic_Gate_Lab_2.pdf

Depending on the class I may change the order of presentation, and get into the Digital Math.
TEJ_PL2_Digital_Math_Powerpoint.pdf
TEJ_PL2_Logic_Circuits_And_Boolean_Algebra_Worksheet.pdf

Then they complete:
TEJ_PL2_Half_And_Full_Adder_Lab.pdf

We focus on safe use of wire stripping. We advise care in plugging in the wall adapter to the wall outlet and care extracting the IC out of the breadboard because the pins are sharp.
	_24__The_Ontari_5ycuFqdZmKWwtBuXXRTCTA: These are some of the Career Choice Occupations that need the same safety requirements that is taught in the classroom. There are so many - here are a few, and a few in detail. 

NOC   OCCUPATION

2133   Electrical and Electronics Engineers
7241   Construction Electricians
7242   Industrial Electricians
2242   Electronic Service Technicians
9483   Electronic Assemblers, Fabricators, Inspectors and Testers 

1421 Computer Operators
Computer operators operate computer equipment, produce computer-generated reports, monitor the operation of computer systems and networks, and co-ordinate their use. They are employed in computer centres throughout the private and public sectors. The most important Essential Skills for this occupation are: Computer Use, Oral Communication, Problem Solving 

1422 Data Entry Clerks
Data entry clerks type at keyboards and data entry consoles to input coded, statistical and other information onto diskettes, disks or tapes for storage. They are employed in offices and computer centres throughout the private and public sectors. The most important Essential Skills for this occupation are: Computer Use, Document Use 

2171  Information Systems Analysts and Consultants
Information systems analysts and consultants conduct research, develop and implement information systems development plans, policies and procedures and provide advice on a wide range of information systems issues. They are employed in information technology consulting firms and in information technology units throughout the private and public sectors, or they may be self-employed. The most important Essential Skills for this occupation are: Computer Use, Critical Thinking, Document Use. 

2172  Database Analysts and Data Administrators
Database analysts design, develop and administer data management solutions using database management software. Data administrators develop and implement data administration policy, standards and models. They are employed in information technology consulting firms and in information technology units throughout the private and public sectors. The most important Essential Skills for this occupation are: Computer Use, Continuous Learning, Finding Information.

2174  Computer Programmers
Computer programmers write, modify, integrate and test computer code for microcomputer and mainframe software applications, data processing applications, operating systems-level software and communications software. They are employed in computer software development firms, information technology consulting firms and in information technology units throughout the private and public sectors. The most important Essential Skills for this occupation are: Computer Use, Continuous Learning, Problem Solving.  

2175 Web Designers and Developers
Web designers and developers research, design, develop and produce Internet and intranet sites. They are employed in computer software development firms, information technology consulting firms and in information technology units throughout the private and public sectors, or they may be self-employed. The most important Essential Skills for this occupation are: Computer Use, Decision Making, Oral Communication. 
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	_18__Emergency__ULs2h75Ntkfthb*cZj6yZg: This is a visual (pointing) procedure and is done at the start of the course.  The eye wash station is by the sink and there is a poster on the wall indicating fire exit.  Evacuation of the school and lock down procedures are practiced throughout the school year, coordinated by the VP.

We do not have an AED at the school.

As a school we are to contact the main office for any incident.
	_17__Company_s__ATiQuaKVmOdj-cP6yymung: It is quite safe to enter the classroom if this project is being worked on. Teachers appreciate if they are forewarned by their administration so that the classroom is carefully presented for its safety features. If students are wearing safety glasses, guests are advised to wear safety glasses. Students are encouraged to pause at safe moments to answer questions from visitors. Students love to show off their work. 
	Proper_Procedur_uOkgL338F5jTwzH6txsQ9A: This project does not generate much in the way of waste materials.  Integrated circuits that have broken pins, or wires that have become too short to be useful are disposed of in the trash can. Sweeping is essential in this classroom. Students are reminded to not be clipping wires near keyboards so that bits and pieces don't get into the keyboards.

Disposal of scrap computer equipment must be according to local regulations. We contact our Board supplier to properly dispose of electronic waste. Other components in the room requiring special disposal include batteries, used toner cartridges, CRT monitors, Printed Circuit Boards, and power supplies. We always try to reuse or re-purpose computer items within the program, within the school, or within the board before recycling. 
	_15__Explain_an_geSw0MhiYzNjbmWinRmCnQ: Most of the tools can be used by any student (left or right handed).  For those students with a visual impairment the class is equipped with head-wear magnifier glasses.

Safety glasses are used during assembly as the wires are sharp. For students who have limited fine motor control, we have 'helping hands' mini-clips to assist.

All skills sets around safety are demonstrated in a video and  covered in a handout.  However, students are also encouraged to help each other by demonstrating to other students the proper methods.  There are also teacher conferences on a regular basis. 

Students on an IEP may be placed in smaller classes and assigned an EA. They have access to additional supports like additional time for task completion and assistance from other students. ESL students are supported with vocabulary pre-views and allowances to use translator tools. 
	_14__Detail_saf_qmdRAFVWDwYZtl1nVJodNQ: Any chemicals for other projects are stored in a locked storage cupboard.

For this unit, students work in groups of two or three students.  The IC's are in trays and the hook-up wires are in small bins.  At the end of the unit, students return the materials to the trays and bins.

The IC's are stored in tubes (what they came in) and the tubes are stored vertically in a pullout drawer.  The hook-up wire comes on a reel and the reels (of different colours) are on a rack that has the reel mounted on a pipe so that the wire can easily be pulled off the reel.  The rack is in a storage cupboard.

We emphasize proper handling of the trainer units with students to prevent damage and replacement expense. Depending on the class dynamic (maturity level), students are reminded to not misuse the trainers by poking random wires or materials into the trainer.  Students are also reminded to not misuse the classroom computers and have to sign a computer use lab agreement at the beginning of the semester. 
	General_Houseke_ruyME3BzPZyQm96s7q1l2Q: "A place for everything and everything in its place." Generally tools and safety equipment are housed in a well-labeled storage area.  Ten minutes before the end of class students will put away all of the tools.  There is also a general clean-up of the tables and floors.  No one leaves until everything is cleaned up. When appropriate, chairs are put up on tables for cleaners. Paper is put in recycling. Food and drinks are not permitted in the lab.   

Regular inspections are done for large, powered equipment in the Construction and Transportation areas only at our school. 

As noted elsewhere, projects are usually 'binned' and inventoried, and have specific places on shelves for storage and in-progress work, assigned to specific students for tracking. 
	_12__Describe_y_1fW3hG77yMfqXrkHMtGm7g: Throughout the project there are many opportunities to assess how well they are doing.  Before the project begins, the students are given learning goals and success criteria around safety for the project. 

Assessment FOR Learning (gathering and interpreting evidence to direct student leaning):  As they progress through the project there are informal conferences with the teacher to evaluate their progress and to review safety procedures, there is feedback from peers and they can do self evaluation using exemplars as a measuring tool.

Assessment AS Learning (students monitor their own learning): Using the feedback from their teacher and peers and the exemplar, they can quickly assess how well they are doing and if they are following safety protocols for the safe completion of the project.  From that information they can correct or repeat a process until the student has mastered the learning goals.

Before the unit, students cover off general safety procedures and safe use of tools.  During the unit students must demonstrate how to safely operate the wire stripping tool and trainer that they are using.

Assessment is done by the teacher marking the completion of the lab, and initialling at checkpoints to ensure things are being done properly. In the end, there are quizzes for the unit. 
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	_35__Usually_de_lKEImXvum6fgcYFEqwiEMQ: The course always starts with a tools and safety unit. Tools are identified and is followed up with the safe operation of the tool.  The safety unit covers electrical safety, chemical safety and identifying WHMIS symbols. The grade 10 students are required to complete Passport to Safety. If a student is new to the school in any grade of TEJ, they have to confirm they have completed the Passport to Safety certificate.

For this unit students learn:
- safe use of a electrical appliances
- safe use of extension cords
- fuses, breakers and the hazards of overloading circuits
- fire extinguishers and which ones should be used for electrical fires
- safe use of tools

Safety learning material includes:
- Electrical Safety PowerPoint
- Match tools worksheet
	_9__Many_teache_1_R5er9ZmOz3Qc14btyVNx8g: Yes
	_9__Many_teache_0_R5er9ZmOz3Qc14btyVNx8g: Yes
	_8__Coming_from_UtcXHdYfxFkCKifThSLHvQ: My background includes roles of department head, teacher learning program leadership, subject council chair, and writing of the scope / developing the challenge for the Skills Canada program for robotics, virtual robotics, electronics and work site safety in the past. 

For this project, the circuit voltage is 5V and because of that, there is not much chance of putting the student in harm's way.  However, the student should be aware of what a short circuit is and the dangers associated with it.  There could be damage to equipment.  Students with any special equipment such as a hearing aid or pacemaker should be made aware of voltage and carefully consider their safety.

Classroom control and strict rule adherence ensures that safety considerations are respected. Clarity and specific instruction will be followed closely by students when the teacher elevates safety as a necessary component of working with computer hardware and tools.

For this lab there are only three considerations in regards to the safe handling of materials and equipment.  

They are:
• Safe operation of wire stripping tool
• Safe operations of wall adapter and trainer
• Care taken in the extraction of the IC because of the sharp pins

As well, for effective communication to happen in the classroom, students cannot be distracted by personal devices like phones and .mp3 players. 
	_7__There_may_a_qatsRWXTes6JdGtLulpOaw: We follow the Health and Safety guideline for the board, and as advised by our union. We are also aware of the Ministry of Labour inspections that are ongoing and strive to look at our classroom with tripping hazards, cleanliness standards, and safe electrical outlets in mind, requesting work orders or improvements when lab elements appear unsafe or damaged.  

These are links on the safety inspections that the MOL is doing at schools.
http://www.labour.gov.on.ca/english/hs/sawo/blitzes/school_initiative.php
http://www.labour.gov.on.ca/english


	_6__There_is_a__PCIdYWsaTFIbzuiMKIuanA: Grade 9 and 10 Curriculum Document, Technological Education, Revised 2009

Ministry Expectations
A3. Data Representation and Digital Logic

       By the end of this course, students will:
           A3.1 describe binary numbers, and convert positive integers between binary and decimal
                    number systems (e.g., convert 24710 to binary, convert 111101112 to decimal);

           A3.2 describe how computers represent and process data using the binary number
                    system (e.g., binary counting, binary codes, ASCII code);

           A3.3 derive the truth tables of the fundamental logic gates (e.g., AND, OR, NOT, NOR,
                    NAND, XOR);

           A3.4 write Boolean equations for the fundamental logic gates (e.g., for AND, the output is
                    Y = A • B; for OR,Y = A + B).

Safety Expectations
B2. Electronics, Robotics, and Computer Interfacing

       By the end of this course, students will:
           B2.1 safely construct and test electronic circuits (e.g., LED circuit, flasher, timer), using
                    both breadboard and soldering techniques to connect discrete components
                    and/or integrated circuits;

D1. Health and Safety

       By the end of this course, students will:
            D1.1 use appropriate equipment, procedures, and techniques
	_5__Generally_d_b4yZG5gCRHdFe9r9hb9sYw: I am teaching in a secondary school in Mississauga with a population of approximately two thousand students.  The school is very diversified in both culture and academics.  Students that take the Computer Technology course have pathway interests in university (engineering or computer science), college (electronic technologists/technicians or networking) and apprenticeship (electrician or HVAC).  My classes are capped at 24 students. Therefore, tools and equipment is purchased in this number in mind. I have a youtube channel that focuses on electronics and robotics. http://www.youtube.com/user/botjunkie?feature=watch

The classroom is set up with computers along one wall.  The whiteboard is on the opposite side along with a cupboard, sink and workbench.  In the middle are three sets of table that can have eight student sitting.  There is also a power pole where students can plug in any equipment (soldering irons, fume extractor, oscilloscope or trainer).  

You will need a classroom with several wall outlets as the digital trainer requires you to plug in a 6V wall adapter.

By the time we are ready to do this unit as students have been prepared around safe use of tools, how to build their circuits safely. They will be shown what the circuit will look like, and they will be given a step-by-step instruction on how to build it.  All of the components that are used in the unit are arranged / inventoried in a plastic bin.

See Classroom_Lab_Setup.pdf file. 


	_4__Provide_lea_xcaP8un7r2sTnzVEONZEnw: Students are provided with instruction before breaking off into small groups (or individually) to complete hands-on tasks.

Students will learn the following:
• Logic Gates: 
                        - the symbols, boolean expression and truth tables for AND, OR , XOR, NAND               
                           AND NOR gates,
                        - learn how to hook up logic gates,
                        - learn how to make combination gates,
                        - learn how gates are the building blocks for other circuits,
                        - learn how digital operations, like adding, can be done using logic gates.

• Digital Math:
                       - learn how computers add, subtract, multiply and divide in binary,
                       - learn how to add and subtract octal and hexadecimal numbers.

RESOURCES INCLUDED:

TEJ_PL2_Classroom_Lab_Setup.pdf
TEJ_PL2_Digital_Logic_Gates_Powerpoint.pdf
TEJ_PL2_Breadboard_Powerpoint.pdf
TEJ_PL2_Video_Clip_Link.pdf http://youtu.be/p0xzhbdHa3Q
TEJ_PL2_Gate_Actual_Lab_Demo_VID_14_sec.flv
TEJ_PL2_Gate_Actual_Lab_Demo_VID_14_sec.avi
TEJ_PL2_Schematic_To_Breadboard_Worksheet_2.pdf
TEJ_PL2_Logic_Gate_Lab_1.pdf
TEJ_PL2_Logic_Gate_Lab_2.pdf
TEJ_PL2_Digital_Math_Powerpoint.pdf
TEJ_PL2_Logic_Circuits_And_Boolean_Algebra_Worksheet.pdf
TEJ_PL2_Half_And_Full_Adder_Lab.pdf
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