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Introduction to the 
Electrical Grouping 

The technological studies curriculum guideline 
consists of three parts: Part A: Policy for 

Program Planning, Part B, which is struc¬ 
tured into ten subject groupings, and Part C: 

Ontario Academic Courses (OACs). The ten 
subject groupings of Part B are listed in the 
Appendix of this document, along with the 
subjects and authorized courses. Each subject 
grouping in Part B is to be treated as a sepa¬ 
rate component. 

Part A provides essential background for the 
planning of all courses in technological stud¬ 
ies. Course planning must reflect, in particu¬ 
lar, the principles outlined in these sections of 
Part A: “The Aims of Technological Studies”, 
“Program Requirements”, and “Course Plan¬ 
ning at the Department Level” (including 
evaluation of student achievement and 
program). 

Subject grouping 
This document is designated as Module 1 for 
the electrical curriculum component. Addi¬ 
tional modules for this grouping will appear 
in the future when revisions and additions 
have been completed. 

The following subjects are included in this 
grouping: applied electricity, electrical tech¬ 
nology, electronics, electrical appliance re¬ 
pair, and computer technology. The authority 
to establish courses is provided in each of the 
five subjects. 

While subjects in this grouping may also re¬ 
late to the construction, manufacturing, and 
service industries, they have much in common 
with each other—particularly in Grades 9 and 
10. Each subject embraces content that is 
unique, as well as content of a basic concep¬ 
tual nature that is common to the grouping. 
For career-planning purposes, students taking 
courses under any one of these subjects 
should gain through their studies some insight 
into the other subjects of the grouping. 

Students have a variety of reasons for enrol¬ 
ling in courses derived from this component 
of the guideline. For some, enrolment may 
eventually lead to a career as an appliance re¬ 
pairperson. For others, it may be the first step 

towards an apprenticeship as an industrial, 
construction, or maintenance electrician. For 
some students, it may be an introduction to an 
area of technology they can pursue in Senior 
Division courses and possibly at the post¬ 
secondary level. Finally, many students may 
study the subjects of this grouping to develop 
a level of technical competence for personal 
use and problem solving in the electrical and 
electronics fields. 

Subject sections 
Separate sections are provided in each subject 
for planning basic, general, and/or advanced 
level courses. Each section includes aims and 
suggestions to assist teachers with course 
planning. Courses must also include the skills 
and knowledge outlined as core content for 
each section. This core content is identified in 
chart form. All of the core content indicated 
for a particular level of difficulty must be in¬ 
cluded, whether in one course or the sequence 
of courses for the division. 

While in many cases the core content for the 
different grades and levels of difficulty is de¬ 
rived from the same units, the depth and 
breadth of treatment of this content material 
will differ at the varying levels. It is expected 
that the content will be developed to a depth 
that is appropriate to each level of difficulty 
and that teaching strategies, projects, and 
evaluation methods will reflect both the level 
of difficulty and the grade for which the 
course is planned. 

Course objectives 
All courses will be planned to achieve specific 
objectives. The list of core aims for courses at 
the basic, general, and advanced levels is in¬ 
tended to serve as a guide for these objec¬ 
tives. The nature of the core aims is such that 
teachers can identify and set the learning ob¬ 
jectives for each aim according to the grade 
and ability of the students. The depth and 
breadth of students’ knowledge and skill com¬ 
petence, with respect to the core learning, 
will increase through successive courses. 

Together, the core aims, learning objectives, 
and core content specify the core learning for 
a course. Any remaining course time can be 
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Introduction to the Electrical Grouping 

structured to amplify the core learning and/or 
enrich the course(s) with optional content. 
Additional topics, appropriate to particular ob¬ 
jectives and course themes, may be selected 
from “Course Content for the Electrical 
Grouping”, at the end of this module, or 
from course content listed at the end of any 
other module in Part B. 

Course content (charts) 
Charts are used to specify the core content for 
each level of difficulty, subject, and division 
of the electrical grouping. The letters on the 
charts represent the subunits listed in “Course 
Content for the Electrical Grouping”. This 
content is composed of numbered units, each 
made up of topics. The topics are structured 
into subunits designated a, b, c, etc., for easy 
reference to the charts. 

Chart 3.1.5 provides a summary of content 
for the electrical grouping with the core con¬ 
tent indicated for all courses. This summary 
chart is intended to provide a convenient 
means of identifying what should be taught, 
comparing core content requirements for dif¬ 
ferent levels of difficulty in a subject, and 
identifying content that subjects have in 
common. 

Program and course planning 
The total time of the course or sequence of 
courses offered in a subject at any particular 
level of difficulty over the two-year period 
of Grades 9 and 10 or Grades 11 and 12 must 
be a minimum of 55 hours. Where the total 
time available to the courses in the two-year 
period exceeds 110 hours, additional content 
will have to be included to supplement the 
core learning. The additional topics that are 
selected must support the course objectives. 
These topics may be selected from units listed 
in “Course Content for the Electrical Group¬ 
ing”. Topics from units appropriate to partic¬ 
ular course themes may also be selected from 
the content for related subject groupings. For 
example, content from the construction com¬ 
ponent may be incorporated into the electrical 
appliance repair program if refrigeration is se¬ 
lected as an appropriate theme. 

Where schools offer courses in two or more 
subjects of this grouping, there is a need to 
structure the courses to avoid significant over¬ 
laps in course content. Although two such 
courses may mutually reinforce basic concepts 
in electricity and electronics, the types of 
components, equipment, and laboratory chal¬ 
lenges that students experience in each course 
should reflect applications commonly associ¬ 
ated with the particular subject field. The stu¬ 
dent who successfully completes courses in 
two subjects of this grouping should have an 
increased awareness of the types of occupa¬ 
tional activities, design problems, working 
materials, and tools associated with each sub¬ 
ject as well as a feeling for the relationship 
between the subjects and for future trends in 
the technology. 

Bi-level and bi-grade classes 
Bi-level and/or bi-grade classes that combine 
groups of students taking courses at different 
levels of difficulty (e.g., electronics, general 
and advanced levels) or at different grade lev¬ 
els (e.g., electrical appliance repair in Grades 
11 and 12) will become more common. While 
the teaching strategies and techniques for as¬ 
sessing student progress in bi-level and bi¬ 
grade classes may present some challenges to 
the teacher, these classes provide a means of 
accommodating small numbers of students in 
different courses and increased opportunities 
for meeting their needs. 

Teaching strategies that work well in bi-level 
classes recognize the fundamental differences 
in course requirements for students at each 
level. Common lessons should be concise and 
focus on practical aspects of the subject. Prac¬ 
tical assignments should lead to independent 
studies that develop knowledge and skill at 
the appropriate level of difficulty. Supplemen¬ 
tary lessons given by the teacher to either 
level should be short, have different emphases 
for the two levels, and should lead to practi¬ 
cal activities that are different for the two 
groups. Successful strategies involve more 
students in self-directed work and research 
projects of a limited length. Group activity in 
the simulated work environment can both 
reinforce subject content for the students in¬ 
volved and develop social skills such as co¬ 
operation and responsibility. 

2 



Introduction to the Electrical Grouping 

Because of wide differences in student ability 
in bi-level classes, special consideration must 
be given to the assessment of students. Test 
materials need to be designed for students 
who have difficulty in reading and writing. 
Generally care must be taken to ensure that 
the test materials are at a reading level that is 
appropriate to the students’ ability. In writing 
their answers, students should be encouraged 
to use proper sentences but they should feel 
free to use language that is natural to them. 
Questions and answers that involve drawings 
and diagrams are effective assessment instru¬ 
ments in technological studies. Short oral tests 
and frequent examination of students’ pro¬ 
gress on projects provide valid methods of 
assessment.* 

Computer software 
As computers and appropriate software be¬ 
come available to schools, opportunities for 
students to successfully accomplish indepen¬ 
dent study activities will increase. Confidence 

gained through these opportunities is particu¬ 
larly important to young people who can ex¬ 
pect to face a working life characterized by 
changing technology and the constant need to 
update their skill and knowledge. 

The effective use of computer programs as 
learning tools in the classroom can require ad¬ 
justments in teaching strategies. Although stu¬ 
dents continue to need hands-on experiences 
with the materials, tools, and equipment asso¬ 
ciated with courses in this grouping, computer 
programs applied at appropriate times can 
help the teacher to teach, reinforce, review, 
and test the associated learning. 

* Additional suggestions relating to evaluation are 
outlined on page 24 of Technological Studies, Part A: 
Policy for Program Planning. 
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Applied Electricity 
Intermediate Division 
(Grades 9 and 10) 

Intermediate Division courses in applied 
electricity provide students with the exploratory 
experiences, skills, and knowledge that will 
prepare them for Senior Division courses in 
electrical theory and test, electrical installation 
and maintenance, or elements of electrical 
technology. This sequence of courses offers a 
variety of interesting career options in addition 
to apprenticeship, ranging from industrial 
control and maintenance to postsecondary 
opportunities in electrical technology and 
engineering. 

Courses in applied electricity can also provide 
useful background knowledge and skills for a 

variety of occupations related to the industry, 
such as sales and marketing; estimating; and 
developing, servicing, and operating specialized 
machines and equipment. 

Courses in applied electricity are authorized for 
Grades 9 and 10 at basic, general, and advanced 
levels of difficulty. Chart 3.1.1 identifies the 
core content for these levels. The core aims and 
suggestions for designing courses at these levels 
are provided in the sections that follow. The 
courses may vary in time allotment and may be 
designed to offer credit for up to 220 hours of 
in-school work each year. 

Chart 3.1.1 Content Units Core Content* for Courses 

Core Content for 
Applied Electricity 
Intermediate Division 
(Grades 9 and 10) 

Basic General Advanced 

1. Safety a a a 

2. Tools a a a 

3. Sources and characteristics of electricity; 
electrical units 

ae abd abcde 

6. Electrical connections ab ab ab 

7. Simple, series, and parallel circuits ab ab ac 

8. Ohm’s Law a ab c 

9. Circuit resistance, resistors, and 
conductor sizes 

a a ab 

10. Magnetism; electromagnetism a ab ab 

11. Cells and storage devices a 

12. Circuit protection devices a ab ab 

13. Electrical energy and power a b be 

14. Electrical measuring instalments a a ab 

15. Types of electric cuaent a a b 

17. Signal systems a a a 

18. Non-metallic sheathed-cable installation ab ab a 

22. Types of conductors and appliance cords a a 

24. Lighting equipment a b 

46. Perspectives on employment abc acd acd 

*See “Course Content for the Electrical Grouping" , beginning on page 26, for description of the 

subunits a, b, c, etc. 

5 



Applied Electricity 

Basic Level 

Course codes assigned to basic level courses 
planned under this section will be TEA IB for 
Grade 9 and TEA2B for Grade 10. 

Core Aims In all courses based on this section, students 
will have the opportunity to: 

- develop a healthy attitude towards good 
work habits, critically evaluate the results of 
their own work, and develop pride in the 
quality of their work; 

- develop an awareness of proper safety pro¬ 
cedures and respect for energized electrical 
circuits; 

- develop proficiency in the selection and use 
of appropriate hand and power tools; 

- develop proficiency in the use of basic 
test equipment and an understanding of its 
limitations; 

- install, according to Ontario Safety Code, 
lighting circuits and equipment; 

- acquire a perspective on the electrical in¬ 
dustry and knowledge of the various career 
opportunities within it; 

- develop an attitude of respect and co¬ 
operation towards their peers and teachers/ 
supervisors. 

Suggestions for 
Teachers 

Basic level courses in Grades 9 and 10 should 
stress the development of basic skills such as 
measuring, simple arithmetic, connections, 
and neatness in practical work. Every effort 
should be made to integrate the students’ aca¬ 
demic program with their technical studies. 

Students working at the basic level of diffi¬ 
culty will benefit from special emphasis on 
practical work. Individual and small-group 
work is especially important in assisting the 
learning process. The teacher will have to use 
his or her knowledge of the capabilities and 
interests of individual students in determining 
the extent to which special considerations 
need to be applied in order to provide ex¬ 
periences from which students can achieve 
success and self-satisfaction. Small-group ac¬ 
tivities provide students with the opportunity 
to assist one another and to develop a variety 
of social skills that will benefit them in future 
work situations. 

Students at the basic level particularly enjoy 
being involved in practical activities, and 
therefore a very limited amount of time 
should be spent in lecturing. Developing a 
high level of student enthusiasm is the key to 
a successful program. 

The teacher will probably find it vital to pre¬ 
pare his or her own instruction sheets using 
words and language structure appropriate to 
the basic level. If carefully thought out, such 
materials can also be directed towards im¬ 
proving language usage and spelling. Students 
should be given the opportunities to put ideas 
and concepts into their own words and to give 
answers in sentence form. 

The evaluation of the student should include a 
wide variety of factors. Tests should be short 
and should deal with a limited number of top¬ 
ics. Oral testing should frequently be used. 
The results of a student’s practical work are 
often the best indicator of the student's prog¬ 
ress. Attendance, punctuality, preparation for 
class (having books, written material, etc.), 
co-operation, and leadership are all important 
skills that should be considered in the evalua¬ 
tion process. 

Courses that are planned to prepare students 
to enter electrical construction or industrial 
maintenance trades should provide a balance 
between the practical skills and the theoretical 
knowledge necessary to continue learning in 
this subject field. Students taking these 
courses should become well informed con¬ 
cerning apprenticeship requirements, local job 
opportunities, the procedures for securing an 
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apprenticeship through the admitting commit¬ 
tee of a union local, and avenues for further 
education. 

Students should be informed of the career op¬ 
portunities in the electrical field. Brief presen¬ 
tations by former graduates about their own 
careers, as well as field trips, will stimulate 
student interest and provide insight into avail¬ 
able careers. 

In unit 1, attention should be given to safety 
on the job site, with special emphasis on 
safety attitudes and the precautions that must 

become habitual when energized circuits are 
handled. Various organizations can provide 
useful resources concerning safety. St. John 
Ambulance and Red Cross personnel can 
demonstrate the proper method of artificial 
respiration. The Construction Safety Associa¬ 
tion and the Industrial Accident Prevention 
Association offer a wide range of resources. 

At the basic level of difficulty, courses in ap¬ 
plied electricity will require a fairly intensive 
treatment of the skills presented in units 6, 
17, 18, and 24. 

General Level 

Course codes assigned to general level courses 
planned under this section will be TEA1G 
for Grade 9 and TEA2G for Grade 10. 

Core Aims 

Suggestions for 
Teachers 

In all courses based on this section, students 
will have the opportunity to: 

- develop a healthy attitude towards good 
work habits, critically evaluate the results of 
their own work, and develop pride in the 
quality of their work; 

- develop an awareness of the dependence of 
modern society on electrical energy and the 
environmental problems created by the var¬ 
ious methods of generating electrical 
energy; 

- develop an awareness of proper safety pro¬ 
cedures and respect for energized electrical 
circuits; 

- develop proficiency in the selection and use 
of hand and power tools; 

- develop their ability to construct, analyse, 
and test electrical circuits from schematic 
diagrams; 

- develop proficiency in the use of basic test 
equipment; 

- develop an attitude of respect and co-opera¬ 
tion towards their peers and supervisors; 

- install, according to Ontario Safety Code, 
lighting circuits and equipment; 

- acquire a perspective on the electrical indus¬ 
try and knowledge of the various career op¬ 
portunities within it, particularly electrical 
apprenticeships. 

Depending on local requirements, the total 
time of courses offered under this section will 
vary from a minimum of approximately 55 
hours to a maximum of 220 hours over a two- 
year period. If only the minimum time is 
available, then some of the core content will 
necessarily be given superficial treatment. It is 
suggested that fuller treatment be given to 
those core items related to safety, practical 
skills, and residential wiring materials and 
methods. 

A few of the students taking courses at this 
level may go on to postsecondary education; 

however, it is expected that most will enter 
the labour market upon leaving secondary 
school. Every effort should be made to foster 
good work habits and a positive attitude to¬ 
wards the requirements of the workplace. At¬ 
tendance, punctuality, preparation for class 
(having books, writing materials, etc.), effort, 
and responsibility in meeting deadlines should 
be encouraged and should form a significant 
part of the evaluation scheme. 

Students should be encouraged to become 
aware of developments and issues related to 
electrical energy. Teachers can, for instance. 
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have students maintain individual or group 
scrapbooks of newspaper and periodical items 
to be used as bases for class discussions. 

Teachers should keep in mind that students 
completing courses offered under this section 
will in all likelihood be taking another two 
years of secondary school education. A major 
aim of the courses should be to stimulate stu¬ 
dent interest in the study of electricity and in 
careers in the electrical field. Theory lessons 
should be complemented by interesting and 
relevant practical projects. 

If time permits, courses offered under this 
section should include an introduction to blue¬ 
print reading, with particular emphasis on the 
common electrical symbols used in architec¬ 
tural plans. This additional content can be de¬ 
veloped from units listed at the end of 
Module 1 for the graphics grouping. 

Students taking these courses should become 
well informed concerning apprenticeship re¬ 
quirements, local job opportunities, the proce¬ 
dures for securing an apprenticeship through 

the admitting committee of a union local, and 
the programs in the electrical field that are of¬ 
fered by postsecondary institutions. 

In unit 1, attention should be given to safety 
on the job site, with special emphasis on 
safety attitudes and the precautions that must 
become habitual when energized circuits are 
handled. Outside organizations such as St. 
John Ambulance and Red Cross will often 
provide, when requested, demonstrations of 
the application of artificial respiration. 

The choice of additional course content will 
vary according to course objectives and re¬ 
sources. For courses at the general level of 
difficulty, course content from units 19, 20, 
23, and 29 can reinforce the practical aspects 
of the courses, while units 5 and 15 can com¬ 
plement the theoretical parts. 

Suggestions provided in the preceding section 
for basic level courses can in many cases be 
adapted to general level courses. 

Advanced Level 

Course codes assigned to advanced level courses 
planned under this section will be TEA1A 
for Grade 9 and TEA2A for Grade 10. 

Core Aims In all courses based on this section, students 
will have the opportunity to: 

- develop an appreciation of the significant 
relationship of electricity to the other fields 
of study; 

- develop a healthy attitude towards good 
work habits, critically evaluate the results of 
their own work, and develop pride in the 
quality of their work; 

- develop an awareness of the dependence of 
modern society on electrical energy and an 
appreciation of the environmental problems 
created by its production; 

- develop an awareness of proper safety pro¬ 
cedures and respect for energized electrical 
circuits; 

- develop proficiency in the selection and use 
of appropriate hand and power tools; 

- develop their ability to construct, analyse, 
and test electrical circuits and networks ut¬ 
ilizing standard components and equipment; 

- develop proficiency in the selection and use 
of test equipment and an understanding of 
its limitations; 

- install, according to Ontario Safety Code, 
residential electrical circuits and equipment; 

- develop an attitude of respect and co-opera¬ 
tion towards peers and supervisors; 

- develop the ability to design circuits from a 
word statement of the circuit functions. 
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Applied Electricity 

Suggestions for 
Teachers 

Depending on local requirements, the total 
time of courses offered under this section will 
vary from a minimum of approximately 55 
hours to a maximum of 220 hours over a two- 
year period. If only the minimum time is 
available, then some of the core content will 
necessarily be given superficial treatment. It is 
suggested that fuller treatment be given to 
those core items related to safety, circuit the¬ 
ory, and practical skills such as the use of 
meters and soldering techniques. 

It is expected that most of the students taking 
courses at this level are planning to attend 
college or university upon graduation from 
secondary school. They should become well 
informed about the opportunities for postsec¬ 
ondary education in the electrical field and 
about the careers that such studies lead to. 
They should also be made aware of the aca¬ 
demic demands of postsecondary education. 

Teachers should make every effort to relate 
the material in this course to the students’ 
studies in other subjects—particularly mathe¬ 
matics and science. The application of mathe¬ 
matical skills to substituting in formulas, 
solving equations, and problem solving should 
be stressed. When dealing with electrical 
quantities, the use of metric prefixes to ex¬ 
press large or small quantities should be 
stressed. 

Students should be given opportunities to put 
ideas and concepts into their own words and 
to give answers in sentence form. Such op¬ 
portunities can be provided through assign¬ 
ments such as project reports and brief 
research essays. 

When core unit 7 is covered, it is suggested 
that, in addition to the usual treatment, an in¬ 
troduction to logic circuitry be included. The 

basic AND, OR logic characteristics of series 
and parallel connected switches could be cov¬ 
ered, as well as AND - OR combinations. 

Students taking these courses may not have an 
opportunity to take electronics courses until 
they are in the Senior Division. Every effort 
should be made to make students aware of the 

close relationship between electricity and elec¬ 
tronics and not to treat them as mutually ex¬ 
clusive subjects. The relationship between the 
subjects can be reinforced by practical proj¬ 
ects involving electronics. 

Where time permits, courses may include ad¬ 
ditional topics selected from “Course Content 
for the Electrical Grouping” beginning on 
page 26. For courses at the advanced level of 
difficulty, additional topics from units 17, 22, 
and 23 can reinforce the practical aspects of 
the courses, while units 5, 31, 33, and 34 can 
complement the theoretical parts. For gifted 
students the course content can be enriched by 
the addition of selected topics and projects re¬ 
lated to units 36, 37, and 38. 

Students should be encouraged to organize 
their study schedule and to undertake self- 
directed studies. Long-term assignments and 
reports can be used effectively for this pur¬ 
pose. The marks earned should be a signifi¬ 
cant factor in the evaluation scheme. Penalties 
should be assessed for late submission. 

In unit 1, attention should be given to safety 
when handling electrical equipment in the 
shop or at home, and particularly to spotting 
and eliminating potential electrical hazards. 
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Electrical Technology 
Senior Division 
(Grades 11 and 12) 

Courses in electrical technology for the Senior 
Division, Grades 11 and 12, may be offered 
at basic, general, and advanced levels of diffi¬ 
culty. Planning for these courses will continue 
to be based on the curriculum guideline Ele¬ 

ments of Electrical Technology S.27B, 1969 

and Supplement, 1969. 

When courses are being planned for the Sen¬ 
ior Division, additional topics may be in¬ 
cluded from the units listed under “Course 
Content for the Electrical Grouping” or from 
any of the other subject groupings of Part B 
of Technological Studies, Intermediate and 

Senior Divisions, 1985. 

Courses planned in electrical technology can 
prepare students for postsecondary training in 
the electrical field and for entry into the trades 
of industrial electrician, construction and 
maintenance electrician, and associated 
occupations. 

At the basic level, courses may be structured 
to relate closely to electrical aspects of other 
technical courses. By this means, students 
may be given some understanding of how 
electrical concepts are applied in a field such 
as motive power or construction, where their 
major interest may be focused. 

At the general or advanced level, courses in 
electrical technology should be structured 
wherever possible as the major component of 
a school-related package. For students who 
plan to enter apprenticeship or continue in a 

postsecondary electrical program, good 
achievement in science, mathematics, and 
English at the Grade 12 level is essential. 
Courses in these subjects, along with related 
electronics and drafting or blueprint reading, 
can be structured into the package over a two- 
or three-year period so that elements of the 
program are mutually reinforcing. The pro¬ 
gram should be planned so that the student 
can recognize the unity and relationships 
among the courses. 

Courses offered at the advanced level should 
provide students with a broad mix of electri¬ 
cal knowledge and skills. Advanced level 
courses can be planned as a base on which 
university and college technology programs 
can build. 

In many schools, it may be necessary for ad¬ 
vanced level courses to be offered in a bi¬ 
level mode with general courses. In such 
cases, students at the advanced level should 
be able to handle many of the enrichment top¬ 
ics through independent study. 

Courses planned for this subject area will be 
identified by the initial three letters TEY as 
the stem of the course code. 

* 
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Electronics 
Intermediate Division 
(Grades 9 and 10) 

The continuing growth of the microelectronics 
industry provides a wide variety of interesting 
career opportunities. To an increasing extent, 
computer and microprocessor technology al¬ 
lows the processing and transmission of infor¬ 
mation by electronic means. Microelectronics, 
when applied to the control of industrial pro¬ 
cesses and to the construction of commercial 
products, complements the trend in our econ¬ 
omy towards both increased automation of 
manufacturing and more sophisticated per¬ 
sonal services. 

Intermediate Division courses in electronics 
will prepare students for Senior Division 
courses and develop awareness of postsecond¬ 
ary programs leading students to careers as 
engineers, technologists, or technicians. These 
careers can be related to engineering, manu¬ 
facturing, marketing, or servicing in fields 
such as avionics, instrumentation, robotics, 
data processing, and telecommunications. 

Chart 3.1.2 Content Units Core Content* for Courses 

Core Content for General Advanced 

Electronics 1. Safety a a 

Intermediate Division 
(Grades 9 and 10) 

2. Tools a a 

3. Sources and characteristics of abcde abcde 
electricity; electrical units 

5. Conductors, semiconductors, and 
insulators 

a a 

6. Electrical connections b b 

7. Simple, series, and parallel circuits ab ac 

8. Ohm’s Law ab c 

9. Circuit resistance, resistors, and 
conductor sizes 

b b 

10. Magnetism; electromagnetism abc abed 

12. Circuit protection devices a ab 

14. Electrical measuring instruments a ab 

15. Types of electric current b b 

31. Transformers a a 

32. Signal sources a ab 

33. Inductance a 

34. Capacitance a 

In addition to providing students with a per¬ 
spective on technological careers within the 
electronics field, these courses can also pro¬ 
vide valuable technical understanding. Stu¬ 
dents can develop skills and knowledge for 
their personal use through the selection, con¬ 
struction, and servicing of simple electronic 
products such as modules for a sound system, 
simple test instruments, and remote control 
devices (e.g., garage door openers). 

Courses in electronics are authorized for 
Grades 9 and 10 at general and advanced lev¬ 
els of difficulty. Chart 3.1.2 identifies the 
core content for these levels. The core aims 
and suggestions for designing courses at these 
levels are provided in the sections that follow. 
The courses may vary in time allotment and 
may be designed to offer credit for up to 220 
hours of in-school work each year. 
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Electronics 

Content Units Core Content* for Courses 

General Advanced 

36. Printed circuits a a 

37. Semiconductors a ab 

38. AC power supplies a 

43. Schematics and wiring diagrams b 

44. Digital concepts a a 

46. Perspectives on employment acd acd 

*See “Course Content for the Electrical Grouping”, beginning on page 26, for description of the 

subunits a, b, c, etc. 

General Level 

Course codes assigned to general level courses 
planned under this section will be TEL1G 
for Grade 9 and TEL2G for Grade 10. 

Core Aims 

Suggestions for 
Teachers 

In all courses based on this section, students 
will have the opportunity to: 

- develop an attitude of respect and co-opera¬ 
tion towards their peers and supervisors; 

- develop the ability to follow oral instruc¬ 
tions and to understand and implement writ¬ 
ten instructions; 

- develop an increasing awareness of self and 
of personal strengths and weaknesses; 

- use test equipment to evaluate and find 
sources of trouble in faulty circuits; 

- develop an overall awareness of proper 
safety procedures; 

- develop the ability to use appropriate hand 
and power tools; 

General level courses in electronics should 
provide exploratory experiences for careers, 
employment, or further education in the col¬ 
leges of applied arts and technology or other 
non-university educational institutions. The 
core aims and the depth of treatment of the 
content should reflect this requirement. Em¬ 
phasis should be placed on basic practical 
skills required by a technician or technologist 
for performance on the job. Practical activities 

- relate basic electronic theory to practical 
laboratory and shop experiences; 

- develop the ability to plan and perform 
tasks efficiently, using a logical sequence of 
operations; 

- develop an awareness of the changing tech¬ 
nological world as seen in the use of elec¬ 
tronics in such fields as industrial control, 
transportation, communications, computers, 
and entertainment; 

- acquire knowledge of the many career op¬ 
portunities in electronics and of the various 
postsecondary training routes available to 
prepare for them. 

that relate to this skill development should 
take up a minimum of 60 per cent of the 
course time. 

Certain of the core topics lend themselves di¬ 
rectly to practical applications. These include 
topics in units 1, 2, 6, 9, 14, 36, and 43. The 
rest of the topics can be incorporated into 
construction projects. For example, students 
might design and build a simple 9-volt power 
supply circuit suitable for use with electronic 



Electronics 

devices such as small radios, cassette re¬ 
corders, calculators, and electronic games. 
This project could include the theory on trans¬ 
formers and AC power supplies (units 31 and 
38) and could be used to reinforce the theory 
of several other topics in units 8, 9, and 12. 

A large variety of electronics magazines are 
available that contain many good projects. 
Parts for such projects are readily available at 
low prices through a number of local sup¬ 
pliers and mail order houses. 

Whenever possible, teachers should try to re¬ 
late the course content to one of the newer 
technologies, such as computers. A small ex¬ 
ample of this would be to discuss, when 
teaching power supplies, the importance of 
voltage regulation as it pertains to computers. 
The computer can be used as an excellent 
teaching aid or as a diagnostic tool, and stu¬ 
dents should be made aware of its uses. 

An important skill associated with electronics 
is calculating the values within a circuit using 
mathematical formulas. These formulas 
should be considered as tools only, and not as 
ends in themselves. The use of calculators 
should be encouraged to remove the drudgery 
of mathematical manipulations and to reduce 
the time involved. 

Teachers should use the concept of “language 
across the curriculum” to improve the com¬ 
munications skills of their students. They can 
do this by assigning written work and oral 
presentations of technical reports. The lan¬ 
guage as well as the technical content of these 
items should be evaluated. 

Teachers should attempt to introduce informa¬ 
tion on career opportunities whenever possi¬ 
ble, using newspaper or magazine articles, 
films and filmstrips, and career speakers from 
industry. 

Advanced Level 

Course codes assigned to advanced level courses 
planned under this section will be TELIA 
for Grade 9 and TEL2A for Grade 10. 

Core Aims In all courses based on this section, students 
will have the opportunity to: 

- develop an appreciation of the necessary re¬ 
lationship of electricity to the other fields of 
study; 

- develop the capability for clear and creative 
thinking; 

- develop an attitude of respect and co-opera¬ 
tion towards peers and supervisors; 

- develop an awareness of the changing tech¬ 
nological world as seen in the use of elec¬ 
tronics in such fields as industrial control, 
transportation, communications, computers, 
and entertainment; 

- develop the ability to follow oral instruc¬ 
tions and to understand and implement writ¬ 
ten instructions; 

- develop an overall awareness of proper 
safety procedures; 

- develop dexterity in the manipulation of 
hand and power tools as well as diagnostic 
test equipment; 

- use test equipment to evaluate and find 
sources of trouble in faulty circuits; 

- relate basic electronic theory to practical 
laboratory experiences; 

- acquire knowledge of the many career op¬ 
portunities in electronics and of the various 
postsecondary training routes available to 
prepare for them. 
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Electronics 

Suggestions for 
Teachers 

Advanced level courses should focus on the 
development of academic skills and prepare 
students for entry into university and other 
postsecondary institutions. In technological 
studies, advanced level courses should be set 
up with an emphasis on developing thinking 
skills related to practical problem solving. Ac¬ 
quisition of theoretical knowledge and con¬ 
cepts should make up approximately 60 per 
cent of the course time. 

The course should be analytical in nature so 
that students become fully aware, not only of 
how components and circuits operate, but also 
of why they behave the way they do. One ap¬ 
proach would be to have students consider all 
the factors that affect a particular property 
such as capacitance. Once students are aware 
of these factors, they can consider the effects 
of changing them. To carry this a step fur¬ 
ther, once students know all the characteris¬ 
tics of capacitance, they can understand how 
capacitors affect the operation of a circuit. 

The practical aspect of the course should be 
planned to help the students understand the 
theory. This aim can be met through the use 
of projects (e.g., small amplifiers and alarm 
circuits), which the student breadboards. 
When the circuit has been completed, the stu¬ 
dent can run a series of tests and measure¬ 
ments on it to determine its operating 
characteristics. Finally, the student can deter¬ 
mine the effect of altering certain components 
in the circuit. There are a large number of 
electronics magazines available that contain 
many good projects. Parts are readily avail¬ 
able at low prices through a number of local 
suppliers and mail order houses. 

Teachers should try whenever possible to re¬ 
late the course content to one of the newer 
technologies, such as computers. For in¬ 
stance, they might discuss the importance of 
voltage regulation and the use of capacitors 
for decoupling in computers. The computer 
can be used as an excellent teaching aid or as 
a diagnostic tool, and students should be 
made aware of its uses. The computer can be 
used to calculate circuit values, plot graphs, 
and simulate circuit operation. Also, it has 
great potential as a motivator. 

Students should be encouraged to explore the 
course content on their own. This exploration 
can be facilitated through the use of written 
research assignments and oral presentations of 
technical reports. This approach works espe¬ 
cially well with gifted students and those who 
show a particular interest in the course. To in¬ 
corporate the concept of “language across the 
curriculum”, evaluation of these assignments 
and reports should consider the student's use 
of language as well as the technical content. 

Teachers should attempt to introduce informa¬ 
tion on career opportunities whenever possi¬ 
ble, through newspaper or magazine articles, 
films and filmstrips, and career speakers from 
industry. School guidance counsellors are 
often a useful resource. 



Electronics 
Senior Division 
(Grades 11 and 12) 

Electronics courses for the Senior Division, 
Grades 11 and 12, may be offered at general 
and advanced levels of difficulty in one or 
more of three specialty areas: communica¬ 
tions, industrial control, and computer elec¬ 
tronics. Planning for these courses will 
continue to be based on the curriculum guide¬ 
line Elements of Electrical Technology S.27B, 

1969 and Supplement, 1969. 

When courses are planned for the Senior Di¬ 
vision, additional topics may be included 
from the units listed under “Course Content 
for the Electrical Grouping” (at the end of 
this module) or from any of the subject 
groupings in Part B of the technological stud¬ 
ies guideline. 

These courses should provide a balanced 
preparatory base of theoretical and practical 
studies appropriate to further studies at the 
postsecondary level. In addition, the practical 
studies should provide students with the tech¬ 
nological competence they need to remain 
conversant with the technology as it changes, 
to investigate confidently new applications 
they encounter during their work and leisure 
activities, and to use new applications with 
ease. 

Communications technology. Courses with 
this focus will provide an overview of audio 
and video technologies with opportunities for 
some in-depth experience involving major 
components of typical systems. Students who 
successfully complete this course will be able 
to understand the various aspects of transmis¬ 
sion and reception of signals through various 
conducting media, to describe the transduction, 
processes involved in various systems, to 
identify the significant design features of var¬ 
ious systems, and to use testing and other 
equipment to identify faults and make simple 
repairs and modifications to various systems. 

Industrial control technology. Courses with 
this focus will investigate the sensing and 
control of the physical parameters involved in 
various processes. These processes may range 
from industrial production processes to home 
entertainment systems. Students should ac¬ 
quire insights into basic electronic (analog) 
circuits; digital electronics, and especially the 
use of logic elements, chips, and devices; and 
the analysis of, and synthesis of solutions to, 
problems involving the electronic control of a 
process. 

Computer electronics. Digital electronics 
will be the major topic under this theme. The 
investigation and application of digital subsys¬ 
tems and other units in circuits associated 
with the microcomputer will comprise the ma¬ 
jor activity of these courses. Where computer 
electronics is the major theme, students 
should first receive an introduction to analog 
electronics. On completion of the computer 
electronics courses in Grade 11, students 
should be able to handle the Grade 12 com¬ 
puter technology course (advanced) outlined 
in the Computer Studies, Intermediate and 

Senior Divisions, 1983 guideline or be able in 
a Grade 12 electronics course to use a micro¬ 
processor chip in the construction of a simple 
microcomputer. 

Courses planned for electronics in the Senior 
Division will be identified by the initial three 
letters TEL as the stem of the course code. 
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Chart 3.1.3 
Core Content for 
Electrical Appliance 
Repair 
Intermediate Division 
(Grades 9 and 10) 

Electrical Appliance Repair 
Intermediate Division 
(Grades 9 and 10) 

Modem men and women depend on labour- 
saving devices for comfort, efficiency, and 
good health. Electrical appliances save many 
hours of manual work in homes, places of 
business, and industry. They contribute to our 
high living standard and quality of life. Both 
small portable and large fixed appliances have 
to be installed, maintained, and repaired by 
qualified technicians. The ability to do this 
work safely and efficiently requires training 
and practice. The variety of work and the re¬ 
sponsibilities involved make the career of ap¬ 
pliance repair interesting and challenging. 

Intermediate Division courses in electrical ap¬ 
pliance repair will focus mainly on the electri¬ 
cal aspects of appliance repair. Students who 
continue with Senior Division courses that are 
registered in the provincial Linkage program 
will have the opportunity to achieve a provin- 
cially recognized standing in one or more of 

Content Units 

five related training modules (Electricity I, 

Single Phase Motors, Blueprint Reading - 

Electrical Devices, Communication - Cus¬ 

tomer Relations, and Refrigeration for Do¬ 

mestic Units) in the provincial training 
program for major appliance service techni¬ 
cians. Information on this program is avail¬ 
able from the directors of the regional offices 
of the Ministry of Education. 

Courses in electrical appliance repair are au¬ 
thorized for Grades 9 and 10 at basic and 
general levels of difficulty. Chart 3.1.3 identi¬ 
fies the core content for these levels. The core 
aims and suggestions for designing courses at 
these levels are provided in the sections that 
follow. The courses may vary in time allot¬ 
ment and may be designed to offer credit for 
up to 220 hours of in-school work each year. 

_i 
Core Content* for Courses 

Basic General 

1. Safety a a 

2. Tools a a 

3. Sources and characteristics of 
electricity; electrical units 

ab ab 

5. Conductors, semiconductors, and 
insulators 

a 

6. Electrical connections ab ab 

7. Simple, series, and parallel circuits a ab 

8. Ohm's Law a a 

10. Magnetism; electromagnetism a a 

12. Circuit protection devices a a 

14. Electrical measuring instruments a a 

17. Signal systems a 

23. Building test equipment a 

36. Printed circuits a 

46. Perspectives on employment abc abc 

*See “Course Content for the Electrical Grouping”, beginning on page 26, for description of the 
subunits a, b, c, etc. 
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Electrical Appliance Repair 

Basic Level 

Course codes assigned to basic level courses 
planned under this section will be TER1B for 
Grade 9 and TER2B for Grade 10. 

Core Aims 

Suggestions for 
Teachers 

In all courses based on this section, students 
will have the opportunity to: 

- develop pride in their work on repair tasks 
and confidence in their ability to work re¬ 
sponsibly on their own and in co-operation 
with others; 

- acquire safe personal working habits and a 
positive attitude towards the safety of 
others; 

- develop manipulative dexterity (motor 
skills) and skills in the use of hand and 
power tools and of equipment commonly 
used in appliance repair; 

Basic level courses in electrical appliance re¬ 
pair for the Intermediate Division should 
stress the development of basic skills such as 
measuring, simple arithmetic, connections, 
and neatness in practical work. Courses 
should be weighted heavily towards activities 
involving practical work. The student working 
at this level needs to be encouraged by nu¬ 
merous successful experiences. 

Individualization of basic level courses may 
challenge the teacher’s patience but will con¬ 
tribute to students’ success. Far more produc¬ 
tive and less frustrating than a long lesson is a 
series of mini-lessons, both individual and 
small-group, of five to ten minutes’ duration 
interspersed with periods of applied work. 
Students who work quickly might be called 
upon to teach others who are in difficulty. 
This sort of co-operation and small-group ac¬ 
tivity helps the growth of social skills that are 
vital in getting a job, holding it, and getting 
promoted. 

The teacher will probably find it vital to pre¬ 
pare his or her own instruction sheets using 
words and language structure appropriate to 
the basic level. If carefully thought out, such 
materials can also be directed towards im¬ 
proving language usage and spelling. 

- develop practical skills in the electrical and 
mechanical fields; 

- recognize various properties of materials 
and understand the reasons for their applica¬ 
tion in appliance products; 

- acquire knowledge and understanding of the 
ways to proceed in the solution of problems; 

- prepare, through practical training, for spe¬ 
cific occupational goals. 

Students in the introductory years of appliance 
repair should be given the opportunity to 
trouble-shoot and repair small appliances such 
as electric kettles and toasters. There is a 
wealth of broken appliances available for the 
asking from the community. A written appeal 
sent home with students should provide an 
ample supply. 

Students should be introduced initially to 
components such as switches, lamps, resis¬ 
tors, and rheostats through simple DC circuit 
boards, which facilitate electrical measure¬ 
ments. These can be used to help students to 
better understand the function of individual 
components and to detect simulated problems 
in the circuit. 

In addition to the electromagnetic properties 
of materials used in appliance components 
(e.g., conductors, insulators, and magnetic 
materials), other physical and chemical prop¬ 
erties of the materials (e.g., those related to 
heat, forces, or common household chemi¬ 
cals) may be studied in science classes. 

Special safety rules relating to specific com¬ 
ponents, operations, or situations should be 
introduced at appropriate times. Only general 
shop safety should be of concern at the begin¬ 
ning of the course. As the course proceeds, 

17 



Electrical Appliance Repair 

students should gain an appreciation for the 
overall safety of the individual and the group 
through the development of safe work habits 
and attitudes. 

In courses that are based on this subject and 
registered in the appliance repair Linkage pro¬ 
gram, it will be found that the core learning 

can include most of the terminal performance 
objectives listed in the training profile module 
Electricity /. The remaining objectives in the 
Electricity I module are covered in optional 
course content units (e.g., unit 15) listed at 
the end of this module. 

General Level 

Course codes assigned to general level courses 
planned under this section will be TER1G 
for Grade 9 and TER2G for Grade 10. 

Core Aims 

Suggestions for 
Teachers 

In all courses based on this section, students 
will have the opportunity to: 

- develop pride in their work on repair tasks 
and confidence in their ability to work re¬ 
sponsibly on their own and in co-operation 
with others; 

- acquire safe personal working habits and a 
positive attitude towards the safety of 
others; 

- develop manipulative dexterity, knowledge, 
and skills in the use of hand tools, power 
tools, and other equipment commonly used 
in appliance repair; 

Exciting the interest and imagination of the 
students is of major importance for effective 
problem solving in electrical appliance repair 
work. Some demonstration lessons involving 
aspects such as circuit protection, magnetism, 
use of test equipment, and switching of a 
neutral wire might stimulate this. Although 
emphasis should be placed on application, 
students also need to learn the value of 
theory. By tying theoretical discussions very 
closely to practical applications, the teacher 
can demonstrate the importance of theory not 
only as a means of understanding electrical 
phenomena but also as a tool for solving prac¬ 
tical problems. Solid state controls are in¬ 
creasingly common in appliances, and a basic 
introduction to the printed circuit is both in¬ 
teresting and useful. 

- recognize various properties of materials 
and functions of components and understand 
the reasons for their application in appliance 
products; 

- learn to solve problems by analysing them, 
gathering appropriate data, and implement¬ 
ing solutions; 

- prepare, through practical training, for spe¬ 
cific educational goals, including further ed¬ 
ucation at college level. 

Special safety rules relating to specific com¬ 
ponents, operations, or situations should be 
introduced when these circumstances arise. 
Only general shop safety should be of concern 
at the beginning of the course. As the course 
proceeds, students should gain an appreciation 
for the overall safety of the individual and the 
group and develop safe work habits and 
attitudes. 

In courses that are based on this subject and 
registered in the appliance repair Linkage pro¬ 
gram, it will be found that the core learning 
can include most of the terminal performance 
objectives listed in the training profile module 
Electricity 1. The remaining objectives in the 
Electricity I module are covered in optional 
course content units (e.g., unit 15) listed at 
the end of this module. 



Electrical Appliance Repair 
Senior Division 
(Grades 11 and 12) 

Courses in the Senior Division focus mainly 
on the electrical aspects of appliance repair. 

The performance objectives outlined in the 
five training profiles (modules) that make up 
the Linkage program for appliance repair can 
serve as a useful curriculum base for Senior 
Division courses in this subject. The perform¬ 
ance objectives outlined in the modules 
Electricity I, Blueprint Reading, Single Phase 

Motors, and Communication (Customer Rela¬ 

tions) can be readily included in a series of 
practical (appliance-related) projects rather 
than treated in isolation. The subjects of the 
individual modules can be considered as par¬ 
allel themes that are developed through the 
series of courses that make up the secondary 
school program. The successful achievement. 

by students officially registered in this Link¬ 
age program, of objectives listed in the pro¬ 
files can facilitate their earning training credits 
in the modular training program for “major 
appliance service technicians”. Information 
on this program is available from the directors 
of the regional offices of the Ministry of Edu¬ 
cation. 

Courses in electrical appliance repair are au¬ 
thorized for Grades 11 and 12 at basic and 
general levels of difficulty. Chart 3.1.4 identi¬ 
fies the core content for these levels. The core 
aims and suggestions for designing courses at 
these levels are provided in the sections that 
follow. The courses may vary in time allot¬ 
ment and may be designed to offer up to 330 
hours of in-school work each year. 

Chart 3.1.4 
Core Content for 
Electrical 
Appliance Repair 
Senior Division 
(Grades 11 and 12) 

Content Units Core Content* for Courses 

Basic General 

1. Safety a a 

2. Tools a a 

4. Management studies a 

8. Ohm’s Law ab abc 

12. Circuit protection devices a a 

13. Electrical energy and power a 

14. Electrical measuring instruments a a 

16. Canadian Electrical Code and a a 
Ontario Safety Code 

22. Types of conductors and a a 
appliance cords 

25. Electric heating application a ab 

26. Electric motors a a 

27. Use of service and parts catalogues a a 

28. Customer reports, work orders, and a ab 
billing procedures 

29. Service-entrance installation a ab 

36. Printed circuits a 

43. Schematics and wiring diagrams b 
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Electrical Appliance Repair 

( 

Content Units Core Content* for Courses 

Basic General 

45. Electromechanical devices in appliances a 

46. Perspectives on employment abc abc 

47. Temperature controls a a 

48. Fasteners a a 

*See “Course Content for the Electrical Grouping”, beginning on page 26, for description of the 

subunits a, b, c, etc. 

Basic Level 

Core Aims 

Course codes assigned to basic level courses 
planned under this section will be TER3B for 
Grade 11 and TER4B for Grade 12. 

In all courses based on this section, students 
will have the opportunity to: 

- develop pride in the quality of their work 
on repair tasks and confidence in their abil¬ 
ity to work responsibly on their own and in 
co-operation with others; 

- acquire safe personal working habits and a 
positive attitude towards the safety of 
others; 

- develop manipulative dexterity (motor 
skills) and skills in the use of hand and 
power tools and of equipment commonly 
used in appliance repair; 

- recognize various properties of materials 
and understand the reasons for their applica¬ 
tion in appliance products; 

- acquire knowledge and understanding of the 
ways to proceed in the solution of problems; 

- prepare, through practical training, for entry 
into industry and for further training and 
education. 

Suggestions for 
Teachers 

Continuing emphasis should be placed on de¬ 
veloping self-confidence and good basic prac¬ 
tical skills, a theme developed more fully in 
the suggestions for teachers of basic level 
courses in the Intermediate Division. Self- 
confidence can grow as students undertake ap¬ 
pliance repair tasks in the non-threatening en¬ 
vironments of their own homes. Skill is the 
product of extensive hands-on experience. It 
is important to provide students with the op¬ 
portunity to trouble-shoot and to repair large 
appliances such as stoves, washers, and 
dryers. Teachers should make every effort to 
acquire from manufacturers up-to-date infor¬ 
mation on their appliances. 

In order for students to acquire information on 
available routes to further training, they 
should have opportunities for co-operative 
work experience and career exploration in the 
appliance-servicing field as part of their Sen¬ 
ior Division course work. Some students may 
also wish to investigate the possibilities and 
requirements for self-employment in this field. 

Registration in the provincial Linkage pro¬ 
gram can provide a powerful incentive for 
students to stay in the course, to apply them¬ 
selves, and to seek additional background and 
experiences. 
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In secondary school courses it is desirable to 
integrate the content of the Linkage training 
profiles into the course work. The perform¬ 
ance objectives outlined in the modules 
Electricity I, Blueprint Reading, Single Phase 
Motors, and Communication (Customer Rela¬ 
tions) can be readily supported through a se¬ 
ries of practical (appliance-related) projects. 

The content identified in the Linkage module 
Refrigeration for Domestic Units is also in¬ 
cluded under units in the list of course content 

for the construction component of this techno¬ 
logical studies guideline. Where the appliance 
repair course is offered in an electrical shop, 
the content for Refrigeration for Domestic 
Units can be developed as a theme in an 
associated heating, refrigeration, and air- 
conditioning course if such facilities are avail¬ 
able in the school. 

General Level 

Course codes assigned to general level courses 
planned under this section will be TER3G for 
Grade 11 and TER4G for Grade 12. 

Core Aims 

Suggestions for 
Teachers 

In all courses based on this section, students 
will have the opportunity to: 

- acquire safe personal working habits and a 
positive attitude towards the safety of others 
both on and off the worksite; 

- develop pride in the quality of their work 
and confidence in their ability to work re¬ 
sponsibly on their own and with others; 

- develop manipulative dexterity, knowledge, 
and skills in the use of hand tools, power 
tools, and other equipment commonly used 
in appliance repair; 

Drawing on the fundamentals taught in the In¬ 
termediate Division, the teacher can now start 
a more detailed study of appliance repair. 

Students must have a good theoretical and 
practical understanding of the three-wire, 120/ 
240-volt distribution system. This should be 
developed through practical experience in¬ 
volving, if possible, installation and simulated 
trouble-shooting of a system. 

The mechanical aspects of appliance repairs 
should be explored in a planned way. Stu¬ 
dents should have the opportunity to observe 
the action of, and dismantle and reassemble, 
clutch, transmission, and pump mechanisms. 

- recognize various properties of materials 
and functions of components to understand 
the reasons for their application in appliance 
products; 

- learn to solve problems by analysing them, 
gathering appropriate data, and implement¬ 
ing solutions; 

- become aware of the requirements of on- 
the-job training or apprenticeship in this 
field and how to meet them and of the op¬ 
portunities for further education, including 
courses at the college level. 

Understanding how electric motors operate 
and how to trouble-shoot them is of consider¬ 
able importance in electrical appliance repair. 
Solid state controls, which are increasingly 
common, should be studied in terms of their 
theoretical operation and, if possible, investi¬ 
gated through practice in various trouble¬ 
shooting methods. 

Students should also be made aware of the 
opportunities available in the areas of man¬ 
agement and parts wholesaling. Tours of local 
service shops and industry can provide valua¬ 
ble awareness of career opportunities. 
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In secondary school courses, it is desirable to 
integrate the content of the Linkage training 
profiles into the course work. The perform¬ 
ance objectives outlined in the modules 
Electricity I, Blueprint Reading, Single Phase 

Motors, and Communication (Customer Rela¬ 

tions) can be readily supported through a vari¬ 
ety of practical (appliance-related) projects of 
increasing sophistication and challenge. 

The content identified in the module Refriger¬ 

ation for Domestic Units is also included un¬ 
der units in the list of course content for the 
construction component of this guideline. 
Where the appliance repair course is offered 
in an electrical shop, the performance objec¬ 
tives identified in Refrigeration for Domestic 

Units can be developed as a theme in an 
associated heating, refrigeration, and air- 
conditioning course if such facilities are avail¬ 
able in the school. 

In order for students to acquire information on 
available routes to further training, they 
should have opportunities for co-operative 
work experience and career exploration in the 
appliance-servicing field as part of their Sen¬ 
ior Division course work. Some students may 
also wish to investigate the possibilities and 
requirements for self-employment in this field. 



Computer Technology 
Senior Division 
(Grades 11 and 12) 

Courses in computer technology may be of¬ 
fered in technological studies at the general 
level in Grades 11 and 12 and at the advanced 
level in Grade 12. Planning for these courses 
will be based on the curriculum guideline 
Computer Studies, Intermediate and Senior 

Divisions, 1983. These courses will be identi¬ 
fied by the initial three letters TEC as the 
stem of the course code. 

In planning a computer technology program 
for the advanced level of difficulty, teachers 
should be aware that there are, in addition to 
courses outlined in the computer studies 
guideline, two closely related courses from 
technological studies. A computer electronics 
course planned for the advanced level of diffi¬ 
culty in Grade 11 can provide a desirable 

background for the Grade 12 computer tech¬ 
nology course. Further information on this 
electronics course option appears on page 15 
of this document. The second related course 
is the OAC in computer technology (interfac¬ 
ing), outlined in Part C of this technological 
studies guideline. 

Programs planned for the general level in 
computer technology can also include courses 
in computer electronics. In many schools, the 
Grade 11 computer electronics course can 
probably be offered most effectively as a bi¬ 
level class, for students at both general and 
advanced levels of difficulty. 



Summary of Core Content 
for Courses in the Electrical * 
Grouping 

Chart 3.1.5 

Content Units Applied Electricity 
(Grades 9-10) 

Electronics 
(Grades 9-10) 

Electrical Appliance Repair 
(Grades 9-10) (Grades 11-12) 

Basic General Advanced General Advanced Basic General Basic General 

1. Safety a a a a a a a a a 

2. Tools a a a a a a a a a 

3. Sources and characteristics 
of electricity; electrical units 

ae abd abcde abcde abcde ab ab 

4. Management studies a 

5. Conductors, semiconductors, 
and insulators 

a a a 

6. Electrical connections ab ab ab b b ab ab 

7. Simple, series, and 
parallel circuits 

ab ab ac ab ac a ab 

8. Ohm’s Law a ab c ab c a a ab abc 

9. Circuit resistance, resistors, 
and conductor sizes 

a a ab b b 

10. Magnetism; 
electromagnetism 

a ab ab abc abed a a 

11. Cells and storage devices a 

12. Circuit protection devices a ab ab a ab a a a a 

13. Electrical energy and power a b be a 

14. Electrical measuring 
instruments 

a a ab a ab a a a a 

15. Types of electric current a a b b b 

16. Canadian Electrical Code and 
Ontario Safety Code 

a a 

17. Signal systems a a a a 

18. Non-metallic sheathed- 
cable installation 

ab ab a 

19. Armoured-cable installation 

20. Rigid and EMT conduit 
installation 

21. Electric heating and heat-loss 
calculations 

22. Types of conductors and 
appliance cords 

a a a a 

23. Building test equipment 
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Summary of Core Content 

Content Units Applied Electricity 
(Grades 9-10) 

Electronics 
(Grades 9-10) 

Electrical Appliance Repair 
(Grades 9-10) (Grades 11-12) 

Basic General Advanced General Advanced Basic General Basic General 

24. Lighting equipment a b 

25. Electric heating application a ab 

26. Electric motors a a 

27. Use of service and parts 
catalogues 

a a 

28. Customer reports, work 
orders, and billing 
procedures 

a ab 

29. Service-entrance installation a ab 

30. Motors, generators, and 
controllers 

31. Transformers a a 

32. Signal sources a ab 

33. Inductance a 

34. Capacitance a 

35. Radio circuits 

36. Printed circuits a a a a 

37. Semiconductors a ab 

38. AC power supplies a 

39. Basic amplifiers and 
interstage coupling circuits 

40. Silicon-controlled rectifier 
(SCR) 

41. Kirchhoff’s voltage and 
current laws 

42. Electronic test instruments 

43. Schematics and wiring 
diagrams 

b b 

44. Digital concepts a a 

45. Electromechanical devices in 
appliances 

a 

46. Perspectives on employment abc acd acd acd acd abc abc abc abc 

47. Temperature controls a a 

48. Fasteners a a 

See "Course Content for the Electrical Grouping", beginning on page 26, for description of the subunits a, b, c, etc. 
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Course Content for the 
Electrical Grouping 

< 

1. Safety a) Shop safety regulations; precautions in the 
use of supply voltages and energized cir¬ 
cuits; precautions in the use of chemicals; 
fire control; electrical shock; first aid pro¬ 
cedures; artificial respiration; short-circuit 
and ground-fault hazards. 

2. Tools a) Care and responsibility in the proper use of 
measuring devices and hand and power 
tools. 

3. Sources and characteristics of 
electricity; electrical units 

a) The nature, practical units, and relation¬ 
ships of voltage, current, resistance, 
power, and energy; 

b) methods of producing voltage; 
c) static and dynamic electricity; 
d) use of SI (metric) prefixes and conversion 

units; 
e) electron flow. 

4. Management studies a) Applied English (reports, office practices, 
materials ordering, forms processing); cus- 1 
tomer and interpersonal relations; work 
schedules; unions; staff problems; ethical 
practices; licences; routines; preventive- 
maintenance schedules; inventory control; 
warehousing; estimating. 

5. Conductors, semiconductors, and 
insulators 

a) Elementary electrostatics; the Bohr model 
of atomic structure; classification and 
structure of common materials. 

6. Electrical connections a) Construction of electrical splices; hydro 
regulations; 

b) safe soldering techniques; solderless con¬ 
nectors; 

c) wire wrapping techniques; spot welding. 

7. Simple, series, and parallel circuits a) Construction of circuits from schematic 
diagrams; 

b) effects of series and parallel loads; con¬ 
trols; repairing circuit faults; 

c) word descriptions; characteristics of series 
and parallel circuits; circuit analysis in¬ 
cluding complex circuits. 

8. Ohm’s Law a) Formula, and application of Ohm’s Law 
governing current, voltage drop, and resist¬ 
ance in series circuits; 

b) parallel circuits; 
c) theory and application of Ohm’s Law gov- | 

erning current, voltage drop, and resistance 
in series and parallel circuits. 



Course Content for the Electrical Grouping 

wmmmmmmmmmmmmmmm 

9. Circuit resistance, resistors, and 
conductor sizes 

a) Factors affecting conductor resistance; wire 
gauge; electrical codes and tables; 

b) factors affecting conductor resistance; re¬ 
sistor types; ratings and colour codes. 

10. Magnetism; electromagnetism a) Properties of magnets and magnetic fields; 
types of magnets; construction and applica¬ 
tions of electromagnets; 

b) magnetic laws; hand rules; 
c) magnetic shielding; forces of current- 

carrying conductors; 
d) theories; magnetizing and demagnetizing. 

11. Cells and storage devices a) Types of dry cells - ratings, storage batter¬ 
ies, and maintenance; hydrometer reading; 
series and parallel cell connections - 
advantages and disadvantages. 

12. Circuit protection devices a) Overloads and short circuits; types of fuses 
and ratings; types of circuit breakers and 
ratings; 

b) ground-fault circuit interrupters. 

13. Electrical energy and power a) Generation and distribution; calculation of 
energy bills; power loss; cost comparison 
with other forms of energy; 

b) generation and distribution; environmental 
considerations; nuclear power; methods of 
power measurement; calculation of energy 
bills; power loss; 

c) challenge of meeting future requirements; 
understanding policies and actions taken 
for energy conservation; basic and equiva¬ 
lent power formulas. 

14. Electrical measuring instruments a) Circuit connections and precautions when 
using voltmeters, ammeters, ohmmeters of 
analog or digital type; 

b) multifunction meters. 

15. Types of electric current a) Introduction to alternating and direct cur¬ 
rent; definition of frequency; 

b) introduction to alternating and direct cur¬ 
rent; simple graphic representation of both; 
definition of cycle; the frequency spec¬ 
trum. 

16. Canadian Electrical Code and Ontario a) Methods of utilization; classification; use 
Safety Code of tables. 

17. Signal systems a) Control and alarm systems; 
b) low-voltage remote control domestic sys¬ 

tems. 

27 



Course Content for the Electrical Grouping 

18. Non-metallic sheathed-cable 
installation 

a) Method of installation; typical application 
to residential circuits; common trade ma¬ 
terials and wiring devices; 

b) reference to the Ontario Safety Code. 

19. Armoured-cable installation a) Terminating armoured cable; typical appli¬ 
cation to residential and industrial circuits. 

20. Rigid and EMT conduit installation a) Types of sizes; thread cutting and bending; 
support and draw-in of conductors. 

21. Electric heating and heat-loss 
calculations 

a) Determination of circuit requirements; 
types of radiators and thermostats; radiant 
heating. 

22. Types of conductors and appliance 
cords 

a) Methods of terminating cords; grounded 
appliances; significance and identification 
of live, neutral, and grounding conductors. 

23. Building test equipment a) Continuity and short-circuit tester; bell test 
set. 

24. Lighting equipment a) Repairing table lamps; types of bulbs and 4k 

fixtures; ^ 
b) types and applications of bulbs and fix¬ 

tures. 

25. Electric heating application a) Servicing heating-element appliances - 
cleaning, testing, and replacing thermostats 
and elements; 

b) installing specific outlets; wiring heavy ap¬ 
pliances; types of heating elements - open, 
calrod. 

26. Electric motors a) Types; servicing motor-driven appliances; 
principle of motor action; brush gear as¬ 
sembly; commutator and lubrication of 
bearings; pulleys and belts; selecting and 
installing single phase motors. 

27. Use of service and parts catalogues a) Nameplate, serial number, and model; as¬ 
sembly drawings; using manual index; in¬ 
ventory systems and controls. 

28. Customer reports, work orders, and 
billing procedures 

a) Reporting service on work orders; prepar¬ 
ing estimates of repair costs; 

b) method of registering customer complaints; 
warranty claims; billing procedures. 

29. Service-entrance installation a) Voltages available, and circuit protection 
for residential services; 

b) commercial services. ^ 

30. Motors, generators, and controllers a) Principles of operation; overcurrent and 
overload protection; manual starting 
switches. 
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Course Content for the Electrical Grouping 

31. Transformers a) Parts and identification; nameplate infor¬ 
mation; primary and secondary operation; 
isolation of live chassis circuits; 

b) impedance matching. 

32. Signal sources a) Microphones; phonograph cartridges; 
speakers; other transducers; 

b) magnetic tape heads; film soundtracks; 
television cameras. 

33. Inductance a) Inductance and Lenz’s Law; inductance in 
series and parallel circuits; types of induc¬ 
tors; inductive reactance. 

34. Capacitance a) Factors affecting capacitance; capacitance 
in series and parallel circuits; RC time 
constant; types of capacitors; capacitive 
reactance. 

35. Radio circuits a) Principles of radio transmission; simple ra¬ 
dio transmitters; amplitude modulation; fre¬ 
quency modulation; stages of modern 
superheterodyne receivers. 

36. Printed circuits a) Methods used; masking; etchants; types of 
PC boards; 

b) photographic process; etch resist lacquers. 

37. Semiconductors a) Silicon and germanium crystals; donor and 
acceptor materials; current flow through N 
and P type semiconductor materials; PN 
junction; transistor action; 

b) common emitter amplifier; 
c) transistor bias rules; current gain; types. 

38. AC power supplies a) Types of rectifier circuits; filters; need for 
regulation; Zener-diode voltage regulation; 
voltage doubling and multiplying circuits. 

39. Basic amplifiers and interstage 
coupling circuits 

a) Bias circuits; leads; impedance matching; 
volume and tone controls. 

40. Silicon-controlled rectifier (SCR) a) Colour organ circuits; motor controls; dim¬ 
mer circuit. 

41. Kirchhoff’s voltage and current laws a) Series voltage drops; parallel branch cir¬ 
cuits; series-parallel circuit analysis; related 
problems. 

42. Electronic test instruments a) The functions and applications of oscillo¬ 
scopes, audio generators, logic probes, RF 
generators, impedance bridges, solid state 
devices testers, Hi-z 30M, curve tracers, 
solid state power supplies. 
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Course Content for the Electrical Grouping 

43. Schematics and wiring diagrams a) Reading and interpreting simple electronic 
symbols and schematics, logic device sche¬ 
matics, graphs, charts, and data tables; 

b) reading and interpreting electrical symbols, 
schematics and appliance-wiring diagrams, 
logic device schematics, electronic sche¬ 
matics, graphs, charts, and tables of data. 

44. Digital concepts a) The computer as a decision-making device; 
binary number system; AND, OR, and 
NOT functions using switches; logic sym¬ 
bols; simple gate circuits. 

45. Electromechanical devices in 
appliances 

a) Solenoids - operation and trouble-shooting; 
transmissions - operation and trouble¬ 
shooting; clutches - types (single- and 
two-speed), operation, and trouble¬ 
shooting; pumps - types (single- and two- 
stage), operation, and trouble-shooting. 

46. Perspectives on employment a) Nature of work; occupations and related 
jobs; wages and job requirements; obliga- fl 
tions and rights of employer and employee; 
local firms and organizations; 

b) further training and education; 
c) apprenticeship; 
d) postsecondary education. 

47. Temperature controls a) Use of bimetallic strips to control and pro¬ 
tect appliances. 

48. Fasteners a) Identification and application of various 
types of appliance fasteners. 
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Appendix 
Courses in Technological 
Studies (by Subject Grouping) 

^Courses identified with this symbol will continue for the time being to be based in part on 
existing Senior Division guidelines, such as the Elements of Technology series and particular 
Grade 11 and 12 outlines in Technical Subjects RP.27. 

ttCourses in this subject field may be adapted for the advanced level of difficulty from general 
level guidelines. 

Course 
Course 

Div Approved Course Levels Code 

1. Transportation Automotive Mechanics Int Basic General tt TAM 
Grouping Automotive Mechanics* Sr Basic General tt TAM 

Auto Body Repair Int Basic General TAB 
Auto Body Repair* Sr Basic General TAB 

Small Engines Int Basic General TAE 
Small Engines* Sr Basic General TAE 

Service Station Attendant Int Basic TAS 
Service Station Attendant Sr Basic TAS 

Agricultural Equipment 
Servicing 

Agricultural Equipment 
Int Basic General TAG 

Servicing Sr Basic General TAG 

2. Construction Woodwork Int Basic General tt TCW 
Grouping Construction Technology* Sr Basic General tt TCY 

Carpentry* Sr Basic General TCC 
Industrial Woodwork* Sr Basic General TML 

Trowel Trades Int Basic General TCT 
Masonry and Trowel Trades Sr Basic General TCT 

Heating, Refrigeration, and Air 
Conditioning 

Heating, Refrigeration, and Air 
Int Basic General tt TCH 

Conditioning* Sr Basic General tt TCH 

Plumbing and Pipefitting Int Basic General TCP 

Plumbing* Sr Basic General TCP 

Building and Equipment 
Maintenance Int Basic General TCM 

Building and Equipment 
Maintenance Sr Basic General TCM 

Custodial Services Int Basic TCS 

Custodial Services Sr Basic TCS 

Painting and Decorating Int Basic General TCD 

Painting and Decorating Sr Basic General TCD 
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Appendix 

Course 
Course 

Div Approved Course Levels Code 

3. Electrical Applied Electricity Int Basic General Advanced TEA 
Grouping Electrical Technology* Sr Basic General Advanced TEY 

Electronics Int General Advanced TEL 
Electronics* Sr General Advanced TEL 

Electrical Appliance Repair Int Basic General TER 
Electrical Appliance Repair Sr Basic General TER 

Computer Technology* Sr General Advanced TEC 

4. Food Services Baking Int Basic General TFB 
Grouping Baking Sr Basic General TFB 

Food Preparation - Commercial Int Basic General TFC 
Food Preparation - Commercial Sr Basic General TFC 

Food Preparation - Domestic Int Basic General TFD 
Food Preparation - Domestic Sr Basic General TFD 

Restaurant Services Int Basic General TFR 
Restaurant Services Sr Basic General TFR 

5. Graphics Drafting Int Basic General Advanced TDR 
Grouping Drafting - Architectural* Sr General Advanced TDA 

Drafting - Electrical* Sr General Advanced TDE 
Drafting - Mechanical* Sr General Advanced TDM 
Drafting - Comprehensive* Sr Basic General Advanced TDG 

Blueprint Reading 
and Sketching 

Blueprint Reading 
Int Basic General Advanced TDB 

and Sketching Sr Basic General Advanced TDB 

Graphic Communications Int Basic General Advanced TGR 
Graphic Communications* Sr Basic General Advanced TGR 

Photography Int Basic General tt TGP 
Photography Sr Basic General ft TGP 

Vocational Art* Int Basic General Advanced TGV 
Vocational Art* Sr Basic General Advanced TGV 



Appendix 

WHBMWi 

Course 
Course 

Div Approved Course Levels Code 

6. Horticulture General Horticulture Int Basic General Advanced THO 
Grouping General Horticulture Sr Basic General Advanced THO 

Landscape Design and 
Maintenance Int Basic General THL 

Landscape Design and 
Maintenance Sr Basic General THL 

Nursery Production Int Basic General THN 
Nursery Production Sr Basic General THN 

Forestry Int Basic General Advanced THF 
Forestry Sr Basic General Advanced THF 

Greenhouse Production Int Basic General THG 
Greenhouse Production Sr Basic General THG 

Floral Design Int Basic General THD 
Floral Design Sr Basic General THD 

7. Materials Processes Industrial Arts, Grades 7 and 8 Int _ _ _ _ 

and Design Grouping Industrial Arts, 
Grades 9 and 10 Int Basic General Advanced TIN 

Industrial Arts Sr Basic General Advanced TIN 

Design Studies Int Basic General Advanced TID 

Design Studies Sr Basic General Advanced TID 

Multisubject Shop* Int Basic TIM 
Exploratory Shop Round* Basic General Advanced TIE 

8. Manufacturing Machine Shop Practice 
Grouping Int Basic General Advanced TMS 

General Machinist* Sr Basic General Advanced TMS 
Millwright* Sr General Advanced TMM 
Mechanical Technology* Sr General Advanced TMY 

Sheet Metal Practice Int Basic General t TMT 

Sheet Metal Practice Sr Basic General t TMT 

Welding Int Basic General TMW 

Welding* Sr Basic General TMW 

Foundry Practice Int Basic General TMF 

Foundry Practice* Sr Basic General TMF 

Power Transmission and 
Control Int General Advanced TMC 

Industrial Control - Power and 
Processes* Sr General Advanced TMC 

Hydraulics and Pneumatics* Sr General Advanced TMH 

Instrumentation* Sr General Advanced TMI 

Principles of Technology* Sr General Advanced TMP 
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Appendix 

9. Personal Services 
Grouping 

10. Textiles Grouping 

mma 

Course 
Course 

Div Approved Course Levels Code 

Cosmetology 
Int Basic General TPC 

Cosmetology Sr Basic General TPC 

Guiding and Tourist Services Int Basic General TPG 
Guiding and Tourist Services Sr Basic General TPG 

Home Nursing, Child Care, 
and Health Care Services Int Basic General TPH 

Home Nursing, Child Care, 
and Health Care Services Sr Basic General TPH 

Nursing Assistant* Sr General TPN 

Sewing and Clothing 
Construction Int Basic General TXS 

Sewing and Clothing 
Construction Sr Basic General TXS 

Textile Maintenance and 
Servicing Int Basic General TXM 

Textile Maintenance and 
Servicing Sr Basic General TXM 

Upholstery Int Basic General TXU 
Upholstery Sr Basic General TXU 

( 
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Module 1 y 1985 

Applied Electricity (Grades 9-10) 

Electrical Technology (Grades 11-12) 
Electronics (Grades 9-12) 
Electrical Appliance Repair (Grades 9-12) 
Computer Technology (Grades 11-12) 


